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India i5-predominately-3n Egriculteral country and the 2ector has bepn
praviding stability and boost to the.economy as well a2 |53 major eohodi
Wivelihaod tor S4.6 percant of the tota) population, Agriculture has bresry the
brightest spal (n the economy despite COVID-19 22 the share of sEticulture
In GOP kas reached 20 percent in the FY 2021,

The Government ol indiz s making 3 serles of progressive efforts tq

her fingrove the agriculture sector by lsunching saversl arogrammes
and schemes. The governmant (v committed to meke 2griculturs pectar 2
Hourishing sectar and truly & soniree of Aatimaiirbharta, New and EmRrEing
technologins ato providing betiar aEportunitivy for the agricullure sector,

fiirt

In this izsun of Kutukslietrs, we bave published articles an various
subjiects iihe sy =itartugs and Entierorises, e-Nam, Climate Sman Agrlculmare,

and Renzwable Ensrgy, in thase artlcies, the readers will lind Information
abpt new dovalopments n te sactar,

Theartitle named Apri-Staruss snd Entefprises highllphis
SEATLUDS are not only ereEsting new amployment avenees but 2re alko fmavingp
A tlpplz pifect o4 the sucin-ecarmit |atric af indlan damography in which
they are eperating. Today, the =rs of social apps, digital mudia and parp
internet comy Pantes which werz aart of fii and second geng Fation revilutlon
ATE oring faken oups by seetors vie. Fintech, CleanTeek, Cybersecurity,

Blarkehain ste With 1his riss, India hos hecome th third fargest startup
BLOsyslem hubk. Iridia

I= home to highest number of unleden siartups atter
the Us and Ching,

that agritech

The Indian agricultural sectar | diverse, vivid, and dynamic. The

development ‘of the settar, naturlly, has been 3 key orlority for the
Gavernment of India, The Governmenl ol India hos multiple, overarcling
PTOEramimes to defiver £SA clements 1o Indinn tamas inoan afferdahie,
pEcetaible. gnd adaptable manner The article namad friaritising Climate
srmart Agriculturs Lirawd fight an varipoy suth programmes,

This lesie also gins an inzighyon the how developmants and eftarts
taken by MNHE to provide elean FOCIEY Support o varioug developmaens
Programmes and impreve thy auality ol it of millluns of rurnl dwellers,

We have also carrisg an article on Been Dayal Upsdkyave Gramuen
Kouzhalys YoJanas [DOU-GEY], which aurs at bullding the placementlinked
akills of the peor rurl youth and previda tham empleyment across varous
sBctors gf tha e'l;nnuml,' The programme fies an outomme led desien with
Euaramt=ed placements fos &t |east 70 percent of the tralned caondidates.

With this Issue of aur

lournal, we wish our readers g very happy and
prozparous New Yeay,

TR KunilstEtre @ January 2022



Agri-startups and Enterprises
e njula Wadhwa
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af Indine demugtuphy in whic ey s g
whieh ward part of brt) ard yeeqng BENBIOUR gl

Bleckehuin wie. Witl this eise, |ndia hug bz r:ﬂ'rj.'
pedeoee stardeps after the U5 and China,

o lauvimg o rpple &lfwed e the soem-simenmic fnbile
paraling. Yodoy the prp of

sackel ugp, dightel madle aml puie Infedeel comparii

N eie hang teben aos h:,- ittty oo, Finlech, UleenTod, Tyt
i lergedl sthrius athayilem hub. indld i ho=e bn highest nunber ol

ndid’s ‘dightal seospstpm i witnezzing
nealthy tailwinds sich gy nh'nrdml:llli‘;:'.'
and avaliablity of hizh ipedd. inlempt

and rmaturing st ROTIEET Boosystam,
The confluence of these factars prasents ;

:1F||j‘|.‘||'1'|]!!llthl *‘” Irlrlﬂ'l'ﬂt'lu‘l'l ||'| ].Erir_ut[ul?l 'I"i1'|ET|_'|1'I
~arket  plavers ean leversgs e RenEration
technalogy such 3= data digitisation, dsty piatnims,

Jata n1-|,1.|-,|.1-|.-::_, Al ML the 19T and Softwsrs o =
curvice Sa05) to disript Ui status que,

Incroasing  demand af  innowstien  n
agriculture and declining lasy mile delvery to
farmers has pul up o pressyse an thie pubilic
extension syitem o perform havend iy
deslgnatad role of disseminating \nfarmation an
technelogies. The new rdle demands srganising
yserfproducesgroups, inking farmerssomariats,
angsging [0 eesearch, planming and technology
weloction, enahle ehanges In palicles and linkine:
progucarsin arange of ather support and semvics
nitbwaorks. Howesver, the indism entsmmion system
has been conslderably weakened over the last
pwid decades in terms af human resoueces and
rapacity. Hose vacansy levels i pubilic sxtensiian
wystam particularly bn remote and disadvantaged
regiony  have:  further
constrained the extensian
support and services 1o
lerming community, Ths
latk of these support and
serylre networks s oneof
the-major factors bekind
the: ‘agrarian distress
in our country. I the
current backdrap, when
pvery athar day we find
mEw - @aEfitEch  siartups
emerging, it again kindles
our ray of hape in Indisgn
agriculiure. Agri-sLartups

e

&N exchltg .

are providing relevant and Innovativie soletions
te 8 numbzr of challenpes faced 31l scross the
atlcaltural vatue chain, & new vwave of budding
BlreEprEas U and w e CREng iartups in the
Countey is lEading the winy Inodisrupting the age
ofd wgricullure system sith inmovative |dias
and afferdoble solutions These have become
thep missing lin% betwesn the farmers, inpul
dralers, Whaolesalers, retallers wrd consumens]
connpcting vach of them and providing strong
marketing |inksges amd quality produce on
times

These-sartups: i#fg nodl only crEating. NewW
amployment wwEnbes but s albo leaving 3 tipple
pffect on the socio-sconomic fabrc of IndaEn
dempzraghy o owhich ihey are operibing. Joday,
the ata of sodal spps, dightal madia and pure
intetnet companlies which were pirt of st and
sacerrd ganeration revolution ars being 1akEn over
by smczors Vig. FinTech, CleanTech, Cybsrueeurity,
Alnckehain st With this Fee, Indls has become
the third larpest stariep ecosystem Hub, Indla is
hame 10 highed mambier of unlcorn gtarwps altar
LS arrd Chira: '
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elore delving deeper into the subjeet, fot
B comprehend the concept isell A startup i a
RUIMpAny, 4 partactship or temporary preanlaation
desianed to-search for u repestable and scatable
butiness model. Thaugh the startup phase. new
0eds are brought to the market and trasstarmad
ity ecdnamically suftainable enterprises, New

firmsare drtetacy fory ranto rming efttepranaurial
el gamant into prafit,

Undaubredly, 1ndia 1y an agrarian econcmy,
with: Agricytture. sectii cantributing o mare
than 15 parcant of the coumty's GOP. Alsn, 1 18
ane of the biggest employurs with approwmately
70 pereent of the rural population amployed
tn the sprieuliiseal Epace, However, despite the
wheer seale of I, driz of the key drawbacss i
that the sectar has bieay canyiderndly siow |n ke
acaption ol teshrology, larely due 1o insufficient
panettation wnd: those engaged in agticultare
Belbg  unaware o eulsting  technological
advarcements  More aften than not, larmers
tick  sufficient information regarding farming
inplts for increasing their yisld, Apart froem
this, the vakt unecganised credit sructure and
absence of proper maiket linkages 3dd wo thelr
woek by contributing to ther meaprn Incame.
This iz whets apritech MArtUPY gameE [hin the
pieture, With a hwge petentia) to add7=3s these
challenges, they are the knlghts in whining armioun
far indian fzrmets.

Eet us look st how agrltech starfugs are

alsrupting the azrigulture and oI armen
digitally, With the advent of agritech startups,
the agricoliure industry, classifisd (ntc 4 krogd
divisions— pgridnputs, agri-fingnclal tervices, Tone
pracsssing companies, and farm methantation,
has seen deveral fundamental changes | n thé wey Iy
funenans, Agritech startups with novel techr olagl=s
such a5 A1, MLand data analytizsammak'ng ILeasinn
for BEmen o improve thelr method ol farming
such 3% [dentifying the right crop te be sown for

hetter yleld Addivionaly, startups ars blss offerine

mechanised equipments thot cas ke potentially
unaffordable for Momers w pardhaee, on 2 montzl
basis thus making theequipmonts readily awdlisle
to farmers, Besides, azritech sTaltups-are tnhking it
ug anateh with mobile spalicatiors, making | lslyen
mane corvenient for farmiers o hccessinformntion.
it Is the startups which enable the farmers 1o have
direct aceess 1o the markel withaut the nesd al

e

imermetliaries, leading 0 an Bereate |n the
mepmis. For ages. the Indian farmens have bagy
strugzling to obtain credit dupg 1o the unorgasise
structure of credit system. Agritdch  starupg
ansure thal thers s inandal incusion by ehakiing
farmers to uplaad thelr records digitatly and apply
far credit, freaing them from the clutchey g
toen] moneylenters who may chamge unreasonabis
raies of Intereat. Based on their cradit histopy,

‘quallty snd guantity ef proeduce, farmers can gl

loans 1o achigve their growth objactives Withaus
any moedolocks, Farming-as-a-Service model [Fags
il el] is dlea =merging as the Tuture of agricuturz
it offers inpovitive solotons for apricoliure ang
alligr srrviesy through 3 wubscelption-bated o
pay-per-utse model which erables stakeholders to
make effectve data-driven decisions to halp beont
ks rerductiity 2nd efficiency,

Current Landscape

part from povermrment itiatives, sienificant
impact 4 being created by startups 0 the agritech
space, Investors pumped in % 500 milhen 16 Indian

“aprheeh doals o 2000, 11 14 egtimpted 1kat 410

Billion will be wyestad in Indion sgritech startugs
crvier the next 10 geats, Curcontly, 3.8 parcent or
GOvof the 0%l tEcognised startupsIn the colintry
are in thig space ax per the Ecomemic Survey of
2015-20, Of thuse, 54 percent are classified as
agtit=cs while the rest are In the field of dalry
Farmitng; Yand processing and of hers,

Imilis continues fo Be among the top sbx
tauntrizs globally, with the highest pumber of
dai's in =griculiural technology, [The Lg, Canarda,
thee UK, Ismel and France camprise the athir five
covntries.) In 2018, within giobal Inwegtments,
Indinn agritech startun firms contributed 8 ound
D peurcent, valued a1 s 313 milhon; In 2020 alane,
sver 20 agritsch slartups have spethier mised
more than Bs. 920 crares sorass ventlire debt
equity =pd tonvertinnal dubt regnds Actarding
to:a NASSTOM report, the Indiin Goverpment
snoaifically supports agritech startuss through jtz
Stirtup Indin Program.

To name = few players, atsure, founded In
015 dtrives to ciiale 2 posljiye ImpEsct on the
'Wes of farmers by helping thes i prove -erog
Insurance, Innovate sn agrl-lending sorvices and
Improve market linkages by creating intesventitn
afd decinianintelhgence rameworks for agzi-value

& -
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Tha Tocus of Brristattups hovors areund the followiny bey satesoctars

| Supaly chain infeastru i Fipancg
» F-dintrilaiior = Growing walem e F.:'ﬂﬂr';fﬂi
. andd companinty
. .erngFI.ulurrm * Aguaponics [# Renéaiii shuring
I' i.'l:lrh-!pldl.r . |_!'_fI1T{rﬂ-ﬂl1l_l.':l- | & Lepigfing
= bl irgation

chain stokeholdary ifirmugh the best practices of
satellile image pracessing, big 'duta capabiilay
and ITIIn agrizulture. Howadiys, the selithons of
this startup are being used by Andlirn, Pradisy
government, lasge banks and instrence compahies
in liiia Adinigtry of Apricutture and Farmors
Welfare supported the startug through (nitiatives
|\¥e the Agricultire Srand Challenge which [isther
validatos aur befisl thol dasa milnlne aoil amalynls
i of high value to the agriculture sector Fasal's
mileraeliite foroeasts 3re tallored 1o &arh larm
eation and are performed ot o pdint wcale and
nol @t & kilometerwide: mpatinl seale, =0 that
fprmerey enn benolil from ealiime, etilemibie
rnTurnmmn retevant 1o day-to-day oporations
ab s faem, Albohw, pegzad as Agh 4.0, the
collzctive providas precielon Tarming techrologiea
bpcked by renltime synchionfeation of supply
and demand ﬂéﬂ'l;ﬂml'u.'.l'l.i.t';i'.'ﬂ Cropin provides a
full suwite -of farm management, menilaring and
atialyties sblutions through N pew Greduct oalled
“Giiart Aizk” develnped at$ 5 million, tutrently
AasisTing over five million farmers fowards farm
management, cop el monllorng, hevesl
and brizes in producn trogeabitity from farm 10
fark, Similecly, intelle Lobs posstionid db ndla's
most awirded ogiiech gtartup hig developed
ccampratsr vislon ooged solutions that ser maget
as by data bor deriving ingights and actionable
recdemmendations lor  cop  Inspsction and
azricyiturs| prodict grading.

Prifne Miniter Shri Narendrs Modl, whili
reglising his unwavering nlead-farmen’ wellnre
Tz India's wellam, T=éo o caskon call In 2016, for
Douhling of Farmers income [DF1] at the heart
of which lex & simply, three-pronjgod principle-
[armers heome [ncesases wimn ylefds inoreaze,
cout of production reducss and fatmers remeive
ey nerative pricess Poreelving the truth that
startups in ind need 3 strong impetes for agel!

|r-lrrn Dot and Analytis  Tformation Pattarms
' Intograted Mlatarm » Infiemmuitiom
(TR THETRT

- Heimale sifring sofwinm
“Farm Mimpang

Tinmi Rapaem i

Frfil Cparationm

secior ta Aounsh, the Gayernment of hdia
Lahen sverind Inltiathves 1o boost sapport to the
pEviatariugs. Feamn (nfirmation. Communication
Teclinoloples 11018}, mabille apses, G utomation,
weathips Tarpeasting. and drone e 1o inplls
retaiiing, oquipment renting @od anline yogetable
rarketing, techaplepy b pervasiee.  Moltiple
erabfipg pelichen hove been implempnted o
support agrl-stariups, thelr early takeeall and
suceesslul opdrtions. (ndia has alrpady  buil
a credible name for el W the globil statup
enrmmualiy. Mosg 1 s time to moke Ggil-SEaruge
sureassiul and propel india forward a5 a [pader
it ppristechnplegy szetor oo Government
pehemes - like setting up .ol the Mabopal Centra
fof Bahapeetent and Agriciltiial Exferalon
Hyderzhad [MANAGE] and. the Departmen) of
Sehonee and Technoiogy ity glven & trenidndaul
boost 1o/ the seeton The [ocoe deea of the Litter
was accelomting agtitech atartips by previding
mitoring, (niduntty  networkler and  eveator
pHching guidance.

Startug lefld o o Mopship joitdateg of the
Govermmint of [, InTendes so catilpsn Staitup
calture and budld m steang and ncligie eoonyata
for innowolion and entreponeirahap i fndla. The
thjwe pilars of 1iis action pian vz o follows

o fimplitcatiam misel andd bhalding
s Favading and | nea Hvies

e Ineubation el
parinerships

e b ollgible upder i1, the Starup should
bix Incorperited as-a priviste Tmited company
or reabstared as & pantnerhhip fem oy Nl
liakllity partmershiv. Yurnovar should Be less thoi
Ru. 100 coorey o any-of the proviows financial
yenre Eliglkile wartups aro ewomplod Troin poying
income tan for theee conseeutive financim| yean
aul'el thel Best teh years slnce Insrrpemt e,

Inedustry  aziEdemly
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for E:i?:;{::;::"‘“'lihll|t-,= ol capital i essential
thelr unterprise Lt?-.t e et L oyt
ot sty and o o Deummn?t far Pramation
ErEated Sizpy Tf:t"a] il S
wlth an oyt :rgg ;:;.Ew. TR Ao irS)
BT P 1.'|:| r'rnr.! ::;mmmmq“maﬂml
Bratatype duuulll:rpf:n? il o Eneaps,
_ BNl proguct trisly, market

ontry;  sng commarclalivation, 1t wil EppO ]
an - estimated 3,600 entresreneurs  thrauzh
AN incubatare i the next four years In orde-
I:E E:;:mm'ﬂ' Eh'tlt’.'prl.!nl."l.lt.'ihlp in JEFIEUIIre,
\ EpRTiment of Agriculture, Copperatian
and Farmers Weifare IDACEW| has Fsunched a
New comporient | cafag ‘Infiewatian and, Agrl
E_:'trEprE”E“rfi'“iP Development’. It has been
unched undsr the Rashitriya Keish Vicas¥einna
Liﬂﬂ‘ii#i?:ﬂl{wflze Knowledge Fartners [KRs)
E ; g% Incubatorg IR-ABl5} have
been sppolnted by DACFW to0 adiine Br smoasth
and efficient emrution of this programme Iy
virieus states: Under this programime, for (dea/
pressied Stage, n selected startup shofl e
shigible for & maximem tmancial sssislunce of
Rs 5 1akh. For seed stape, Rs. 2% lakh. 348 starts
WEF n the agricufture aid silied dacrors have
been selested for funding fara=zum of R=. 372
crore In instalments. The dupariment hag already
Feleased Bs. 16,01 crort &z Hisl instalment. Tl pee
SHEFL-Ups wore traines for e manths 3t varisos
apribusiness innubation centres sprusd across
the coumtry. NITI Aoy rune 8 comprehinsfe
Atnl Innopvation Mission The Departmant ol
Biotechnokogy runs Biotech Purks and incobarors
programme, The CSIA, ICAR, State Agtlcultural
Universities, public and private univarsitiss ap
private compant2s run her awn versions Stzrup
India af the Minlstty of Commares and indastry
end AGNI-Accelersting Growth of New ndia's
Innovations - uhder the Office of Princlpal Saantifiz
Advlter are two powerful platforms; which halp
the Innovation ecosysterm through Initistives
ke award programmes, commaerciallsation &e.
similarly, Minisiryaf Developrient of North Ezstern
Reglon has lsunched Inftiative for Developmant
of Entrepreneurs fn Agticaiture (IDEAY which
Intends to promote agri-business ventures |n the
northeast region and assist In' cetablishing agrk
buginess as 2 profitable ventura. 1 alzo provides
gainful employment opportunities and makes

aailable supplementary sourcas of inpul =upaly
and sory|c=s

The lagost miestone mn the desired direction
ly Startup Aceelirators of NMeltY Ior Progduct
Innavation, Development and Growth [SMAIOH)
Schame, introduced an Asgust 2%, 2021, desianag
o provide funcding suppbrt W ulariups aleng with
fielping them hring =kill =218 together which wii
il them 1o grow successtul, Here, the focus i

©n the gecelesation of ardurd 300 stertups by

dtending them with castomer conneet; invostar
cunmeet, it othar oppartunities forintemationg|
sxpnnsion in the ugcoming three yeare Lhee will
follaw

Further, @01, in the Unlan Dudget of 2017
if anvounced the oreation of Dsiry Frocessing
and  infrtructure. Development Fund  (DIGF)
itider thE upex deveiopment hank, MARAMD
with the tetal corpun af R BDOO crores over
3 periol of 2 years (2017-12 to 201820, il
umiens, multtstate mitk cooperstives,  state
dniry federations, milk producing companizg,
and MDDE slbsidiaries mesting tho eligibility
criterla under the project can borrow laan fiom
MABARD, with puarantee Irom the respoctive
Stute governiment, The Dulry EntrRfirencarship
Cevelopmant Scheme (DEDSY |4 yvet -anothst
scheme mplemanted by tha Bepartment of Ajimsl
Hushandry, Daliving ard Fishariess o ganarmte
solt-employment apportunities In the daiy ==ctor,
These apparunitiss in the - mentionad zacloe
Wil camprise sctlyities Uke the snhancemant
of milk: productian, precuremene, pressrustian,
tEnsportalion, processing. and marketing ol
milk by providing back-ended cagital subsidy for
banksble projects: More alsa. the nodal agancy 1s
MARARL,

liey Challenges

Thede startup firms sre making head weay In
the areas of farm management, figld menitering,
trop moniferng, yield mappieg  cguipment
guidance; procision farming and Implementation
of autmnation: and  etectrification. Agrowave,
Bhararaprl, Blak and Erpot are sume af the
companies wotking dn dats selence |l perscngl
aclvisory, Jozistics 2ne marketplace modely. But
thess compamiss unlive the tech sector have
langer investmrant cycles gnd have a high need for
patent capitsl, a'noed that sacial lmpact venture

8 ) =

———eea | Kuirdishetig W Junualy 2



s ane slowly addressing, The combined
revenue ab all agriteeh daups ot e
sblated te bie boss than % 800 sd|jn; whicl 1s
metfop e seean in o market woeth merns thi
£ 260 billioes Ths, 1 ajpetiunity to aeala and
ot 1x e Thies Favind dalyle el ol
ard s fo b,

v Seioll and scatiorsd [andliolines of farmors
feducn he scope of technology . sealy L,
leatling to poor cost elfoctivendss,

= liate ol petaen on wehinel oy lhvestinont as
nal praven very profitablo inepss of agricch
sEArtUps a8 zompared do otlier  T-basod
It.ill'l.l]‘j].‘!... .

« Agrl slartipe antd emorpriges pre finding it
hard to rethin technical talont wdrklngt in this
soctn,

« Technolegy adoption apd ponctration 15 a
vary dlow process which certalnly diminishes
Investors-inlerest.

o« High-priced ochnology  splutiond  are
unaliordable for o lamge user proup, je, small
and marpingl farriers

»  Making farmers adoptive to the required skills
farworkingtn atdvsneed technolozies roygulres
algnifizant effart,

o Most of the wehinology solisions svailable ore
nat lncnlised to emerging markets.

« Ragulatidng, though favodrable are comple
in natura,

s Facilitating atdeptich of proven technotogias
theough subsidy Is yet ta gain momantem,

Path Forward

More than 25 percent af farmars in India

today Huve secess tosmart phonds, There |saneed
th develon mebile training programmes for thi
capacity bullding of farmers #nd help them adapt
znd zdopt to new techhologloal advancements.
Globally, ser|-startups have come & lang way
both in terms of investment and technalagy,
tnercased and timaly support (o early stage start-
ups will st the sector further In [ndiz. Funding
In the Indian agritesh sector 16 i0 percent of
slohal funding bat startups struggle to scale up,
Thire Iy a need for large companies 1o effectively
coflaborato with startups: Qnly % parcant &l all
Furiefi g i Ehie Tast B years was [ncused an growih-

Karpbehpstrs T Jaruary 2022

]

stage startups, This emphagises the need for
e et aml poverament gecelprators 1o help
ageitech startups grow to the next levell Thore
{5 nlse a necd [or the gavernmant (o holp sel up
apritecli-focused Incubrators and grants, Alse,
academilo sheild oncourate more entropronsurs
to focys on this prowing sector, Other fndinn
Sisles poeid 1o come g with favorable policles Lo
attroct stirtupn and Investars=imilar ta Karnatako
(hemesto 70 percent of agritech slartups)

tdorpaver, hanks mnd Hnanelal organisotions
alsn meod toostep up to {he challenge and aoffer
more ereative madels of Nnancing (oe farmern,
entreprenelifa, Incubators, und opocelesstors.
Schemns ke the government's Startup Agrl
Indla schame, the DigiGaon (Digital ¥illagel
Initiative, amd BhatstMel Project t=n o all work
together 10 addrezs the situation. nitmtlves like
apti-hackithons can alao being Llogathesaspiring
entropteniufs from divirie soctors. In order
to make sgriostartips seecessful, it |5 cruclal
to enalle segmless bybrdisation of relesant
technotopy by bullding o promising ‘now-sge
distribtition medel’, We need to develop a new
wiy far Lbe farmer to. buy' producls and get
infarmation as well as credit on ene unified
platform. Mdrely praviding content on 4n app
Is not golng to solve the issdges of the farming
commumty. Teobnology im just one companant]
an evilvod distribigtlon system Swith a humon
touch |5 wha! will make the madel scalabie over
tlime. madditlon, Agtl-startups need to customiss
suitably baldre enteeing o market that has 5 ey
low. techrology adeption. rate [due to limited
hudpats and incodvenience with uzage] and re-
otlgnt thelr methods of selling, which cssantially
will be ditferent from urban Indis and start-ups
pperEting there.

Toconelude, let evary startup and enterprise
not anly temomber the following wards of Swamd

Vivekandndo bul dlzo strive herd 1o translste

them lita rE_{illl:'u'.

"Teke up one iden. Moke that onz idec your
Nfe, think of it, dream of IL lve an thol idea,
let the bredn, muscles, nerve, every purt of vour
body be full of thot [dea ond fust leave svery
ather ldea alone. This is the wey [0 sueeess.”

(The author is AGh, NAGARD, Chandigarh,
Empll; momulaaipur@gmail com. Vidw expreoird
gre persancl
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e-NAM: Helping Farmers to Earn Better
Dr. shita 6. Tripathy

]Irr:::n‘r::;ﬁljr[leﬂnmﬂ::ﬂ b F;:“"hll'r awolvod lrom teng o merkatieg partel 19 o onn-shap mbormnfins cenn for oceessing
shotegies; Hiks 1o !lnr:ul::ur:| "'Iﬂ' obeonlilbang and soeky sactiy systime ol elensien peedines; loe echonging phon ey
b finbad o 811 St i ":" i ’Lﬁ“'ﬂrfl Tt readiy, ingurence; le. Tru to 14 name, e 1AM e eds i Buvi & o] chararint ol
Wi 50 T I g "h” 5'“1"_! ol I partal is-1e eeatn o whibmd netional vitosl sekit far nyendiad woeodities
sty with |ﬂfﬁlmurlqu:; M Better peita ditinuory on & nouf fime bauly-ped proeldg el willd maketing aptians. By duing
The positive sonswruda rm'?:l"'f"lrhﬂ o-MAM partnf ho edeguelely dumnedteatod s Ftor) daractor i I ogolanes uffsianty,
Pralfikad: sealal h"- F:IH- oF trading an (fee plutfures feka dlbwrent manbostalians: aging fram pricn diseavory 1o mpravnd
V7 IRAN: RESTRL Nanals 1w wcnmamic heaelive; prempting olhtiency to redwring weslegy ond pronating digied b finansiu!

Incliinn
T ith Ity EI'-I'ETFuwufinl _ .
Pressncs in every
sphere  of It
and s Inharem

advantagos, including the ahility |
to previde qulck solutfans ar the
elich of 2 button, Jtl:.n:::hrp:ir.:' -
Ihat technology has antered
thie aldeést ecanomic sector,
vie. agricilture It has been
nue yeass smee Lha Nitonsl
Aprleultural Markes [=NAM), an

electronic trading parts] which 25"~

TOnnECEE buysisand selipr, was

lounched an 18" Aprll, 2015, The objective of the
partal is to create @ unifiad natiom| irtal market
for derleullural commaodibes W s also almed a1

arding farmers n getting bester price discoveny an &

real time basis @nd grovidlng them With marketing
aptions. Further, Il undeéridares bne of the important
recommEndanans of the Ashak Dalwal Commines
gn doubling. farmess” Income and strives (o divure
Increatied  income  through  sppropriaie Cand
transpareml price diseavery aof farm produces:

On behslf of the Ministry of Agricullure
gnd  Farmaers Weltare, the: Small  Farmers

Agribusiness Consortiom [SFAC] 2cts as the leading -

implementing agundy of o-NAM. It operates and
mbintaing the platform with the help of 2 strategic
partner, NFCL Under the e-8AM; the Government
provides free soffwars and ons lime Fsistance of
s, 75 lakh par mand! for computeér hardware amd
IT infrassrigcture. The hardware includes quatiny
ascayng eqllpment and creatlon of infrastructure
like cleaning, grading, sorting, packaging and
campast unit, erct.

Kurueskstis W January, 2022

e-HAM mcreasas Mo dheicrs shith the Tormer bne when he
bijmgs s predova b the mamdl for wnde. Whale larol todur
ean bid far tho produie thy toders of afbor Starey/UT)
meanalia fan len bid finugh Vhe slectoomic plaiform ond 0 is
vt i e larmat 10 ariapt atikir the laal affor or the aalin
otie The ivue af perighnbies mevds 1o by dusly by baving
cold Chels b Hunspuriolion and 1ardge Jetliling: The
fransportatlan cost neads B Lo Spanspurenily bl inio the
bbl#fieg) systeme A mltipemiged sppraach wealil e & Inag
wary It il uning bantdar bngomes or Termprs @nd throwgh theimn
w hetter duvolaped rural arnsnmy,

Porials simtllar o e-NARK &) In other parls
ol the world too. For @ample, ViFtual farmerss’
Markst 16 an spp-bazed s-commarce platiorm
for farmers, In 2016, a prototype of this mmp wis
plltileed for farmivrsimn theee rural districts of Zombia
A per United Nation’s Food and  fAzriculture
ﬂrﬁniﬁ‘tfnnf. marget prices arg  whpredictable
far moat farmers in develaping countries, Such
oppiications Inskill price stability by assuring the
right price for the tarm produce and throwgh direct
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FOTNRCE between the farmurs and farm- pradist
hu-,-uruqu:l-erﬁfumnles_;llur:-_

ut of the varieus Torms of market structire
which economit theary olfers, perfert campetition
=lem 1o the ane which hay large mumber ol
buyers and selter, hamogersous product; all
buyers and sl hawirg parfecy infermation
shout the price of the' praduct; op tamaction
O and no éntry or exit BaTeiErE In This context,
white parfzct compilition may, not exist in its
purest form in the real warld, by atte meting ta
do away with inlprmstlan ARymmetry, s<MAM has

brought Indian agricaltire tloser 1o (he perlect
CTHT pESiE market structure,

The  following paragraphs  review  the
Achieviinents of e-MAM and sesess what mare
negds to be done.

Integration

Chnsidering that digitzlly tonneetey markets
ard most approprate for mainiaining the much-
nezdad social distancing in the current pandemic
Mthation, faclors whith deter online intearation
need 1o be studied and witably addressad. Thers
are 3 large number of stakelhaldars an the «-NAM
portal (Table-1}. These incigde States/UTs,
tradess, Commimion Apents, Service Providers,
Farmer Producer Orpanfzations [(FPO4) apd
farmers, Stakehalders on o NAM are nol spread

evenly and skewness 5 definitly evident actoss
Stateu/UTs, '

Taldie 1= Stakiehniders on &-NAM

Stakeholdars Numher 'ii..: on 307
Noupmber, 2031)

Sty /LITs | BRI |
Tradert o858 |
Camrmitalen Apenty (Chs) 100671
Service Providars n
reos N 2oy |
Farmen 1,03 2307
“Totat 1,75,31,273

Savres hitptfenam govin/welldoshbawiitakehaldey.
thala

There are 2,239 rogulated markets and
A 276 sub-market yards: All States and UTs are
nat yel on the =-NAM portal, Morpgver, not all
mundis are engsged in anline trading, 1,000
mandis of 18 States and 3 UTs are on the a-NAM

12

platfarm (Table 2] Some other States, |hl'-|’-|=|'n|j
the oned from the North Esst, 398 E0nspicuny,
By thidle ahusnée. In the Budgel 2021-22, an
gnnoufcement had been mwde 18 tegrage
another LOOO mondis’. A¢ on 310 Octabg,
2021, 17 croce farmiars and 198 Takh tradars
have registercd themsclves an the e-Napy
portal®. The tatal yaliye of agri-produce trad,-

an-a-NAM I8 Ru 150,664 crore. Besides = Nit

ke Minlstry of Bural Bevalgpme Alie itresip,
an the need for developing rural hoots ing
.Eﬂn”n' .Ifl,:[if_’,ul[urﬂ b sikets sngd |i|1“nﬂ Figgal
markets through Pradnan Mantel Gram Sadsk
Yojana,

Ageculture being in the State List of e
Eonstitution, States have thelt own Agriculiyre
Praduce Markot Committes [APMC) Acts Theey
arts 3re not anform. Agrcultural markets any
[ragementod ant This | an obatacle |n the Hee
llew ab ugricultural commodities. A number o
|mrmediar o botwann the prmary produces &,
the final consumer mesns frbltiple levies Gl
enlnssnl gap betwein the price pald by the i
and the ono received by e formar,

Intemratlon with the onling System §
pntalled the adoption of amendmepty n 9
APMC Acts of various States. These amendmen
Il provitdans for e-trading; single pbint los
ol market fee: and unifled singie trading leen: -
for the States/LITs. Online trading does ewky
with the ol of the Intermodianies. This el
in hetter price discovery, but mav also b ot el
the reasons which hat delayed s wholehearoad
sdoption. Anpther hondls is ensuring awilabllitg
and accassibifity of Internet connecthilty s that
the extant digitel divide does not widen hurther,

A Frequintly Asked Question’ on the et
portal clarthies that e-NAM incesazes the chajczs
whichthe farmar kave when he hriegs his produce
to the mond? for ssfe. While facal traders can
tid Tor the produce, the trades of other States/
UTsfmurelis can also bid through the electranic
platformand It ls up to the farmer to accent either
the Incal wifer ar the driling one The 1ransactian,

whether lacal oronfine, & an the baoks of the
local morket,

Th BIE Are L& tood graing carealy 14 olluseds,
31 frults, 50 vegetables, 16 spices and anothes 38
mintelanzous commanitles which are preaently

“ltiskshetez 8 langary 21



Fable 2: State-wise Nijmbes of APMEs

nae Numibar of APMCs
1. &nchriy Pradesh 33
2. Crandiparh 1

3. Chhattlsgarh . : 14
. GugrEl 15?
3, Haryana ) Bt
fi. Hirmachs! Prindish 1%
7, Darrieiag 0 Wie Merie 2

& Iharkhand I Ta 3
0, Harnainka - E-
10, Kesala E
11 Madhya Pradash a0
13 Mlsarashtes 11K
14 (idiskia 41
14, Pudutherry i
1% funjab .'-HT
16, Rajpztean 114
17. Tamil sy L
14 Telanganz 57
1. Utear Pradesh - 12%
0, Uearakhand 16
1. Wast Bengsl &
Total 1,000

tradad on e-MAM. Tablp 3 depicts the complete
list of such commodities,

For the success of e-NAM, It b imperative
to tr=in the stakeholders and maks thum aware
of [ts sdvantages. The gowvernment has heed
raking warious- measures o Sncourdge [more
nimber of farmers T registern For =xample,
online registration b5 possible through moblle
appa. A tall free numbior and. cestamer nefpdezk
suppurt resalve gueries of farmers and 7id them
o rEginter. Successiul i'nh:_grnﬁnn of e Nam will
ba =blz to attract the much nesdod investmeant
into this sactar: Some States lke Andnr Pradesh,
Chhattisgarh, Gujarat, Rajasthanand Utla rakhand
haye [ntroduced paymont related ineentives,
which inelude rebate on moandl fes-for the trades,
czsh prizes 10 bost farmers and traders, attractive
gifte for farmers, etc Besides, soms Stated
like Haryarz, Tamil Nadu, Telongans and Uttar
Pradesh aperate trade relsted State heentives,
These include prives for hest particlpating tarmar,
curtificates awatded to top traders snd top

Elirkseirs B |enuary 2022

farmers, premptlion of market feg, annual cash
prize for famers and trpders in sach commodity
catzgaries, elc

Price Discovery

The lack of o mutually asgreedble price
diseovery, essantinlly coused due to information
atymmatry, always makes the farmees producer
fze! thal the price eeewved is lesy than optimal,
while the consumear invariably peredlves tha price
paltl 1o be an the highar slde. The issue ia further
complicated by the presepce of middlamen sl
scoption ol malpractices,

The t-paymant fecility of ¢-NAM ensores
quick and wansparent transfor of sales proceeds
ta Hirmers. The: competitive - bidding  process
addreszes s msue. There e some private
banks, viz & Bank Limited, Kotak Mahindra
Aarik Limmited, HOFC 8ank, Indusind fank Limited
antd 1EIG) Bk which have beon smpanelled by
SFAC under the appi of Minty of Agricoliur
and Farmess Wealfare for provisening af paymint
and setlemipnt services far a-NAM tanzdctions,

The =-nNAM purtal callits & number al
success storles, one of ‘which i= sboul How 2
company after registering an the portil started
ecarning Ay, 70 to 150 extra par quintat

Temnsportation and Marketing

Emiuring  aguslity, - eg=pedially  those of
penchable commodities, iz Indeed challenging.
Ay eyldent from Table 3, some. commoditles
being traded on e-NAM have relatively shortes
shet lives. A campetitlve pricing amved at aftsr
= hidding process may not he able (o do justice
it the delivery paint is far away. Adeguate and
state.of-the-art slorszes =t collection points,
batstered marketing infeastructiury amd guality
testing facilthise may mitlgate this lise to a larpe
extonl. The fost of transpart, capectally intér
state, for dellvery of the produce is an added cost
to be barng, These lssues undertcore the nesd
far maving well squipped oold rhalns; dorage
and faillitbes we ervisaged in Kisan Rail and Krishi
Wdaan, which ware announied ie odgel 2020
21, While Kiaan Rail has an objective of buliding
a siarnless watlond| susply chaln far pershabies,
aspeclully frults &nd vegstables, through PPP
model, Krishi Udsan aims at trangporting
agricultural producs 1o warious natlonal gnd
Internations| destinaticns.
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FirOs provids o
* oaline gplagdin

. H g nl‘
plﬂ:ﬂ‘iq whith chutks for the quahty of the
mgl m:::. ‘rhr BEricultural miark=1 infrostrectiure
v eulprly the Tural anfrastruet  ta
_ “lure, needs tp
be strengthencd. For this Purpose, Bodidez
Iﬁtﬂf?'fﬂ"-‘“f Through E=NAM, schermet Ik
nazhtrive Xrishl Vikas Tojana and Agtleulture

Market Infrastructure aMo 'wirk towards s

similar abjeciive In this contaxt, Aprirulture
Infrastructure Fund plays an mportant rale |
providing financial support N 1erms af |1-,"'”IH‘
subvention and eredit guarantes fur projects
for post-harvess management and  buliding
coimmiunity farming assets such a: warshpuse,
cold: starage,  silos, e-markeling, gic T:;
strengthen the APMC infrastructure, thiy have
recently bevn tecognised a1 an aligible eatity
vadelr Agrichitute Infrgctrugtyrg Fund.

Uutihg the lotkdown in 20240, (he Ministry
of Azricultute & Farmers Wellare had launched
n mobile application, wir. *Kisan Rath' teo
facllitate farmets to find suitable transport
vihickes Tor transpartation ol thais azriculture
and  horticulture - produce. Under  Mahatis
Gandhl Natloral Bursl Efripleyment Suaranici
Act, the Minktry of Horal Devolopmant s
takén meatiures for developmaont al physleal
Infrastructire in developing and  apgradihg
existing rurzl hoots under the zentrel of
Panchayats nto Gramin Agricoltural Markets
thraygh StatesfUnien Terrltories.

Concluding Remarks

The Government of India fas initiated a
number al reformz 1o make the agriculiure sectar
vibirant and sustainable, World Banka' “Enablig
the Biizinezs ol Agriculture” reviews repulations
which affect farmers, and in 2019, lhdib woz
ranked 45, Development of agripultural markoty
bt enhancet agriculiveal food graln productlon
Tha 3 Advance Estimmates for 2020:21 indlitate
that the total food production of the country
Increased fram 282,50 million tonnes |n 20152
10 305 44 million tonnes in 2020-21°,

While the supply of agricaltaral production,
i tarms of guantum and quality, Is govermned
by sgro-climatic and peographical conditions,
the demand for the same (8 spread across the
country. Led by the need to provide & plarform
te hrinj the producers and conmuman tagother,

Kugtukahistrs Il Jnmgary” 3122

the e-NAM portal was faunched. in 015
Undoubtedly, the suctess of agriculture depends
excedivaly on infeermanen and 3 prudent use of
the inflormation oan allow buyérs and =2|lerns @
reacth markat eduilibeium, By doing dway with
information symmetry, the «NAM partal has
adeguataly demongtrated ity lotent cheracteriatle
1o enhance sticienoy.

Ther= is tremendous potential of e-NAM.
The positive. consequencei of trading on the
platlorm take diffarent manifastations: ranging
from prica discavary ta improved [ivelihood;
sucial banafits tn exonomic benefits; prompting
ulficieney to teducing wastage, ond promoting
digital to financial doclosion, The framework
al #-NAM can be potently evolved lrom belng
a marketing paretal 1o a ane-stop infarmation
cuntre for  aczassing governmant  policles,
prices, weather candltions and early wainiog
nystems, and extanuan =ervices; for oxchunging
planting strategiis; finks to (nanclpl bstiutlony
for credit, intdrasce] ete, Toue (0 10y name,
o-WAM needs to have a natlonal charailer and
b linked te sil Stotes/UTs, Desides, the imsae
ol perishables pesd: to be dealt by having
cold  chain-ike transportatinn  and  sterage
fuellities. The tzansportation cosl heeds to be
tramsparently built inte the bidding system, A
myltbpronged  appresch  which lncorpoates
these points would e o long way in enjuring
better mcomes far farmors and throwgh them a
betlter developed rural eoonamy,

Referonce

L "Strengthening of Agriculture Produce Market
Infrastructure’, Minitry of Agriculture &
Farmers Wellae, Mess Bplease dated 10
Erecember, 2021

L hitpayfwww faoarg/e-apriculture /o
virtwalsmarket-plotiarm farns

A0 Unipn Budper 2021-22

4. Lok Sabha Umstarred Quoestion Noo 450
arsswisted 'an 30" Mo mbir, 2021

5 Ridjya Sabba Unstarred Cuestion Noo 13514
anawiered on 30% [uyly, 3021
[The outhor 18 Additonal  Dowelopment

Commibssiney w0 DC-MSME, Aimatey af Ao

Senratlf éetnd Mettivim Entorprises. Sl jptrigothy el

gmall cam, Views expressed are perond |

15



Agriculture Beckons Digital Transformation

Balondu Sharma Badliich

Thiy shveedde ould B e beat finw dne o gl eovilution o hedben ighivltuen for = malfipailn of Tomsey bnibadiay oo
Fabaviatic wisleu Vet sysiealiin ob tlin apes beest in the Govermmest el fkin, 00 beehsalagiay, Wbk ws besnging ubolt
2 fralufion if oir it 3 wipiorly of mor ke dudoy, nre prsed be ey o citie] doke e pet faurtin lvwsrils cesampuion
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Rricultieal practlccs haes Targoly beon
/ cofmventienal In Tndia, loweuer, aller
‘LA the l‘i.tun Fmvolulion, we hove been
B slowly maving towards meshamisation
and madernisation of aqtfloulues, The changa Hon
besn happaning ot e understndebiy shew pace
due to the vast dwersity of tndlan sgricultuen,
sotie LA conriliony and B some cabes
ek of geserd] ew=reness, Allor Bbesalsation,
Pngs are chaning of o faster cate w we ere
yening strang growth in pir cuplta income, betian
faracy livels, snd @ poliry |ewel Imtene to:biring
the benalits of sdwencements B wlencs and
lechnology ™o the Indian farmire commarnity..

Mechunisution had spreel potental o Senelil
mdan farming in mang ways Inclilding as increasa
il production, stfickensy, par capita praductivity,
coop yield and Term income. T aig had & groat
potwsilil to hing dowr expensss imbved In
fernung proceses, rEduring e number of 3o
resoarted fetiired m the S a0 reguting thy
Gtmieey’ dependence of animaie Cversll, Lhis
wai & moute 1o moem eificient, eotmenietil anid

B WYY i1
. I_,II_J-_'_I"‘f;r s 1!.:..-;
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profmalilc farming While we ate continuling on
aut joutney towatdy mathanisation of sgriculture,
anather hlp opportanity s knocking our door in
the form of digital technolugiog. In e fow pear, w=
wiill see them trapglommiing the dem =f agrieulyre
i the country, They are not abizut lenge machnes
and_ wquipment. Digaal _tql_:l'lrrq}n_im ire ’ﬁ
smart devipes, appkoationt, soltwaret, 1er

#nd comiinunication syiterms whene intasmation
palherad, proceised, ditribited gnd utilisd.

Counttios Mie the US and Mrael hove
suceesnfully adapted digital luchrolagies such ae
antificial intulligence, tal, remate seming, by dits
a+d mochine =emmp. Thay ane bulidice solutichs
s trangform agncetiore ond many  sssocieied
actiitien Euey thowgh indin b still at the (nithal
tage i (K (gard But e afe taking s1ops in the
rightt diberihan, We hove suctenlully imgliemanited
mamy pnpertant sl inmiatyes in the coumfy
i & ing Aadhaat, the unhifled prymenls interfate,
the lenDban Yolune and government ssen uth as
CoWil, Allal thew have contrinutad fo esrabilish
& very posltive sentiment il Beliel amang the
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wh slogyitem In f
ot -,lm L be "'-"""’19!'-'! for restning oot tn peapks
e tad, MY Inlotnann s seevicus and
ﬂul::ef T RS0 Such o ysmesn ws nel possitie
in o s *3 Ntting Up:o natigrade ol ol retwork
M A dvrrap esuntry vuch an India s not an
oy tagk i al) Things kave chaneed for wire a4

ﬁ‘f"‘“‘-‘ﬂ to ket b endke gokd wrae of b1 that we
Wi

The ggrcutiure zector, cenently wiued a1
USD 570 billiow, la e of the memr comtribiton
Vo thw tidinn economy, The sectar it akresily in
Irowth made bot diptal technningi=s hawe the
Palentia) Lo furthel dicolerste the growth.

We dre possinz Sposuph an ora of diphsf
trunsformarion, battes khowh i technniogycircies
B the A Indatelil Restilliiion, Thiv feelutien
= -abowt Use of the smazingly pmessiol and
intelligant digtal thchnalogies [uch an actillaiad
intmlligescy, inteenst of whipgs, Cloud computing.
Blnckihsin, Msno  Technology 2nd  modomn
inlermasian and eofmunstion tecesalngied)
and their Abilty 1o work logetkar ta zroulé
macvative new woys 10 empowsr sncaty. india
13 0 enggen parbelpupl bt Ui procass = almogd
every indisn housebold today cujoys tame kind
af comnectinn =ith the dighal terhnolegiss, and
Lhix Ihchud o the farming and labaur Enmmiuinities

- 35 well
Dlgital Agricuitice

Digtal technnloges, which am bringng
shagt & revalutlon in Jbmast sl aspecs of ot
Mves teday, are poinec o play @ cruchl role in
alir joerney towards modermasiion b Indisn
agriculture. Agricultural pructices empéwarid Iy
digimal mchnplogios are atso being referred tn
sl farming digial sgricuiiwe prd peacislon
agllcultune, Thiebs anagricu|lural con cefpt in which
varigus typea ol data I5 med 1o budd neswmeathoas
for ‘planting prodyrtinn, mansgemen! s s
ol agricultursl produce. Thiy help Tarinen toke
informed decisiom based on authentic dam and
overall trends. When the poiwer pf ageieyitumd

—
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Hﬂm:m;gm gl FANIDES, unianngd s=sels|

ng, weathel informatian  SYemy  and
mlmﬂph apd sl ghts Thay Nt the farmy.

camuynily 1o 2o les duta 13 wnalyse K10% @04 Lo

o o1 efiftmront stmres of production,

te e e asitinnd &1 _
i & gonyensnt A €08 etturtive way, Frtnsn

o Parsming: Betvilies based an gy

;a;jﬂpmr::: pepd Eﬁuﬁhﬁi and wiieabijiyy

mt, & almppand nupisly, rends, They o

il ianeily potennat chaflengss &g hies their
s ponaive stratagies ih F'l_"‘:"-

Wil the halp of sttiomable date the pevsy
of  Arlifeml Intolfigence. Wlachine - Learning
gigarishmy, wnd  modern predictive andyties
farmmary can sven bxininrmid about the pot=mil
suceass: 6l @ porticulil zeap, Mang o suc)
pregintion ane synibablo [0 real tine &3 thi Sarsing
cammitity o= be sure sbout the Tight amount
bt waler 1o be uned for irrgetion as wel] a3 the

eard for pevticldes éntl fertben The chelle =

iz by duvielon ampitied seethons el apphicEiu it
ang solulioms which the tarmars can auully & 9
to use and smcedy withpul ellng Intimidares
theatdvancamenny intechnology, 108 the [nle
that maltere

Wo need torlank at 3 fow other challesg
well. For exarmgle. tho lrge rumber of veal)

-margingl farmmers |n the country makid preciis2.

pithermg &fficull Sesall sadl | manginal Feenc)
with g4 tham two hocteres of land account far
B86.2 percene of all fzmmers In Indiz, aven thagh

they own Just 7.9 purcant of the Lind ialdeE

This iuhes enllwetion al precision dats difficiil
for warious réasons Including the variety and
divetilty of crops and (nobility to scinntilioally
bulld, 3ccews and provide guaiiy data, Cuher
majoe challengt b the cost of technalogy which:
miay be urafiordable for mast farmisss and bance,
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thare 1s 3 head to bring down the chst Invnlvid
I the entire exnfrieg Wiln the BevErnmieht has
ThE_ rrl‘ﬂ'il.ﬂ'fﬂmlnt‘ﬂl part to ptnlll hiars the -F'Uh'“l"
Privite Partnershin (PPP) model could wark aut
well 1o’ benelit avaryon |hvalsd Balog: by whnt
fas bean dang in this spuce alfaady, we can safely

belleve that the governiment i3 cognizant of these
challenges

The Prime Minlster's Vision

This decade could be tha best time o i digital
revlutien af Indian agricufture for a it
of factors Ireluding 1he futuristic wrien for
Agricultire at the spex leval In the Goviemmant of
India. The Primye Minister, She Narendra Modl, who
has already outlined hia vislon ta mpks India a five
iliten dellar ecanamy, eomzident agriculture 35 A
major cantributbr to india’s econom|e goats, n his
wortds, “madarnlzation in the field of sericulture
i the need of the hour 1 1= 2iready late. We have
alreadylost nlotaltime, Adoptingreie altermatives,
new Innovations, along with fraditiosal farming,
are equally important to crests new opportunities
for employment in the Fgrloulire aé::tur: <]
Increaze-the Incoma af farmere The country has
expaT|enced It during the white revolution.”

Mgital technologlies are expectad ta play an
impartant rale in reallsation of Prime Minfstes”
visfan foragriculture as wall s hisgonl of doiibling
farmars’ income. They suroly have a patentinl to
contribute ta il the major sources af growth within
the agriculture sector including Improvament In
productivity, rezcurce use efficionty, incréasa in
cropping intensity and diversification towards
kigh wvalue crops. Most imporesnt glament |n
theze technolggies 15 ‘Information’ which /s
relevant fn most of the cases. [mportance of
digitul techinalogles in schieving the goats has alsa
been recozaised by the NIT) Aayog whith ballevas
that I order to deukble the farmers’ incoms,
we need to sake action In three categories:
development initiatives; technolagy genaratiun
angd dissemination; and policies and reforms.

Evon though the government s pliving
2 critizal role In the transformatlon process,
its “sfinrte ate alsd being complimentes by
various ather stakeholders such as the industry,
technology companlss and startups, Many Indian
companies are taking interest in utilising ‘moadern
digltal technologies with an ohjeetive to bring

—-—FI

ahout 5 change in the way farming ks ried out
and ta make U more profitoble. A the same timea,
the wast busineas poteptial in Indian sgriculture
hzs attracted multinationsl arganisation such as
Microsabl, Amazon and [BA, Thiz |s wery promiging
from the standpoint of busimess grewth oy well
because the oppartunity to serve crores al Indian
farmers s huge- Thiz:i= an opportunity that no
private and foretpn entily having & foathold inthe
sgritech space would fike to-ignare.

Al this bodes well far Indla which 1s mow
promating the PPP rouls 1o make things happan
at a faster rate and In an efficient mannar, & friw
projects hove sleeidy been started In partnarship
of VATIONE gOVETNMEN| 8EENCEE Snd private sector
players and the rewulls sppear promising

lndia"s National Stratogy an Al alms 1o realise
thi potertial eeonomds and sacial benelits the
tochnolégy oflers In diverse aresd including
agriculture. Likewise; the Kational Strotegy on &)
rernrnizes sgricultire as one of the priocily sectpr
area: lor implementation al Al driven solutlons,

Caommunt of the Warld Bank

e mentionedatiove, coumtries such as the Us
and Jsrael are at an advinced stage of leveraging
digital tochnology and whal |z hapoénlng in (ndla
1% not in solation, Countriza like Australio and the
Mithrtiands have also succassislly bublt solutians
which aie eantribeating in reshaging the dgriculturs
pLonoimy 0 those countries, In fact, them is a
weirldwlde reallsation that 2 sustainable peaitive
prawth in agricaliurg cannot bo achicved without

taking belp from the digital technologies.

According to the World Bank, "The digital
agrlialture revolution holds a promise to bulld
an sgriculture and food wystem that ls sfiiciem,
environrmentally sustainolie, and eaultalie, one
that can help deliver the Sustainahle Davelopment
doals. Unlike past technologlcal revolutions fn
agriculture, which bagan on farmi, the curram
revalution i= being sparked @t multiple points
nlong the agri<faod value ehaln, The change s
driven by the ability to collect, use, and analywa
massive amounts of machine-reatdable data
related tn practizally svery aspect of the value
chain, 2nd by the emargence of digital platforms
disrupting extating business model— All this 2llows
fer crasticolly reduced trapsaction coits and
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in diverse situstions and wenarios linked with
agricultyrs, The World Bank sxplares this further
by E-E'I'ill_l'lc- Digital Translormation of the Agr-
foad Syitem Investigstuy how digital 2echnalagios
:n accalerate the transfurmation of the agrl-

0d Lystem by Ineressmg efficiency on the farm
'mpcoving farmers' sctess to oulpul, npot and
financiaf miickats;  strengthening quality contro]
and tracesbility; and |mprovieg the design and
delivery of agricuiture policlies. it also identlf|es
3-ke=y role for the public sector in maximiding
the beaetits of this process whils minimising It
risks, throngh ensbling =n innovativs FLOsySLAm
festaring apen datassats, digital plattorms, dlfital
entfeprensurship, digital paymont watzms, and

n:H!;[Jtal skills and encoummging saultable technalogy
aooption,”

Government Initiatives

Avariety of schames, plans and inlfisgives have
beam taken up by the cantral amd state povsrnments
to explore use of digital technnlogy in egricuiiure
but alse to sersitiye farmere regarding s bensfits
andl populariing Ity use, in Septombier 2021, the
Unlcn Miniyter of Agriculture and Farmars Walfzres,
Marendra Sirgh Tamar, annpunced the initizton of
the Dlgital Agricultute Missien 20Z1-1025, The
Mission aims to support ond accelerute projects
based on new technologies, Hike Al blockchaing
remote seirving, geographical Infermaton systems,
and uie of drones smd robots.

Mationdl s-Governance: Plan o Agriculture
(MNeGPA) alpp mesids speeific mention a3t ‘3
prrgrminant vehicke for promoting dighal agriculture
Im the country. NeGRA | aleeady In the wecond
dicade of Its seistence and covers sl states and
two unian tefrtories Thiy slms 1o achieve rapid
davelapment I India thraugh use of Infarmation
and Comenunication Technology (ICT) for timely
secezs (o periculture related- infoematien for
the farmers, Lnder the scheme, &0 porcent
contribution comet from the Cenlre while 40
parcant of the funds aie comtributed by the states
For north eastern stotes, the ratio of ta:rﬂT_rI‘uuti-:rn
ks 90:10 while for the union tarritories the entire
funding Is done by the Centre,

Asmentlonedearfier, the powee ofinformation

As mantioned earlien, the gavemmeny 4
taking Bold and siruciured skees Towards dou Bling
the fzrmers’ ingome. The Committes.an Doubling
Farmers’ Ineome  recagnides  the dmporage,
ot ymart fermiag, The commities, in it repan
popreciated 1he role of digital technalogy, whic),
ezn play o tramsformational role in madernlsm;
and arjaniEng how rurl Imdis  perfarmg 1
aptleuhurst activities The commities lsts f)q
prazittg-comporsnts far medarn manzgemom gf
agricultirta s the follawing.

i] FRemoie Seneing

i Geographical Informeton Systerm

I} Duta Analytics

iw)  Artificiof Intetligence and Maching Learming
vl Internet of Things

The commitias hax mades recommend ationg
regarding uze-of &1 and ML Blg Dtz Analysio and
Int=rasr of Things in agricullure. 70 Incorporate
thesa recommpniationsin {he scopeal The NaGpa,
the guidalines of the laler have bedn revised i
lume ‘2020, The-revised NeGPA puidelines wy
that funds fram 2020-23 will e teleamed o the
Staled/UTs anly lor' the projects Invelving use of
modern infarmeyion technologies such os Artificial
Intolligemee antl Maching Lenming, Block Chals
Technology, Internet of Things, Rabotlés ete, snd
for customisation/shilting of web apd mabie
snpllcatlony slready developed by the States
tn the platform 1o be developed using digitsl
technologias mantivned abova,

Meny projecty heve comie out frem this
inliative such as the Olrect Benefit Trangfer (067
Central Agri Parta] which ls servipp as o unifi=d
central portal for sercultars] schemes bereas L
coumtry. The portal belps farmers adopl moadem
farmn machinaries through government subsidies.

Cinestep Wintdnw-Farmess’ Portal, the mbizan
Portal and mobile applicetions Including Kizan
Suvicha are pther sxamples of work belng dons
I this space. They are mnttlboting to the use of
modérn digital tRechnologles for the bensfe of the
farming community, Apother lmpanant solution
le the pap-ndia slectranic trading portal called
Naticnal Agriculture Markat {MAM) thet finks iz
BXIETING Apgricultural Produce Market Commilttee
(APMEC) mandis. This belps farmers Inoselllng their

products diractly to the buyers, withput being

dependent on the middieman,
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Partnership with the Private Sectng

Aocording o yhu Department of Econsmic
Affalis, indip bzt systomarically rolled put a PRP

pregram far the defivery af high-prictity public
utllities and infrastruciure, 2nd oger e lass

dgﬂﬂle or o, devr|opsd what g perfaps one of
the largest PPP Programs In the werld, India jz ane
of the |eading countriey ks 18rms of teadiness Tar
FPEt This & alsa reficoting in the e ent 'y
jlans lar rligital AEruliume whewe EATT e rehipy

with major indian ard ternstional ot 1
poratio
B tokun ploce, "

Ih J:..l ne 2031, The Ministry of Agricullure and
Farmers’ Welfare sigrod ar Mol with idics neofl lo

fun A Mlot programme tor 100 villeges In § stated,
Utder the Moll, Micrasoft will create » “Unilizd
Farmer Services Inmeiface” theaugh its gloge
computing services. 10 distnicts of 6 states (Ukbar
Pradesh, Mpadhge Peadesh, Gujara, Hargans,
Rujusthan and Andlira Pradesh) will be eomered
under the plen to duwilap larmer interfoce for
arrart and wwll-organked agricoliure, inchuding
past-hnrvest  managoment  and  distribution
Linder the Moll, vortous tesks will be tehen Ior the
bettermant of farmers n the selectod 100 villagess,
whith arg expected to onhance their income This
project will reduce the lnput covts for farmers and
make farrning easy.

During last September, the Minlsuy of
Agriculture wnd  Farmers’ Welfsie had  aba
slpned 5'Molls for pilot projects with tve srivete
COmpaniss — CISCO, Nimjscart, So Platforms

Himited, TTC Limited and NCDEX =-Markets Limited:

NefdL). The dio Platforms Umited will conduct its
pllot project to provide adwisories to fermens in

two districts pl Moharashtrs— Jalng and Masik. The

Enmpany’s liokrishi ptatform lsinched in Februsry
2020, digitiges the agricultural ccotystem along
the entirs value chain to empower farmen. The
core function of the platform died stand-alone
application data to provide advisory, the advanced

b

fassctlans wse dita fram vatious sources, feed the
datz into AT/ML zlgorithms and prowidn ascusate
parsanalised advice,

Tk ITL Limited ._Eli.'! slgnsd the bou lor
tuliding & Custamised "Site Speciiic Crop Avisary”

‘sarvices Aecording 1o tha minislry, the proposst

will be implementod In o identitied villages of
Sabore dnd Vidisha districks of Mading Pradesh,
FHC has groposed this servies to turn comsentiongl
copedeval goneric sdvice into A pemonalised
vte-ipuillic vrop advisary bor famery, uting s
digital crop monitaring platiarm, hosted on 1T
e-Chaupal 4.0 digltal platfarm.

Wndier thi Mau @ity the mindsty, Clseo
Wil conceptudlise o ‘Proof of Coscept' in
alfactive knowledge sharlng betwesn termen,
aciminjacration, ocodamia snd indurtry in two
dhstiiets—Ralthal |Haryanal and WMorona (Madhya
Pradeah). Ciees hnd developed so Agriculturs
Cigial Infrastruagiura (ADN solutian in Augos 20149,
that mnhances tarming and krowledge sharng.

Ths NCOEX @ Markets Limited | NehdL] sill woek
an four sanvices—Markar Linkages, Aggregation of
Dernand, Finapcial Linkages and Duta Sanitisstion-
acrsy e districts = Guatur [Andhra Pradesh),
Gavanagnare [Karnataka) and Nasik {Maharazhtra),
Simatarly, Minjecary will develop and host tha Agrl
Marketpiate Platfarm, (AMPY, which will enable
bringing together all the participantz in the poss
harvest markl linkage,

All of this s Indicative of the fazt that the
Indian agriculture 9 set tosxperiment o bz change.
It will be & long process theugh, but iFmaccesddul,
the farming secior in India 'may get tronsfarmed
resulting - in the fingndal empoviermont of
the Indlan farmer and @ significant growth in
tha eantribution of Indian agriculture to our
BLON DT,

(The authoris pn expert in digital technologios.
Emol; balendug@gmail com Views expressed are
perionof)




Agriculture Sector Contributing in Rural Development

Dy, WL Sharmo

Agrleatture wod wified soctors tlay o winl e = o dayaloqung omanmy ,
v emlity ansuring fand mtu:l!'.f?;ld athiles i imcliials [mwlhl. (aaplte o dnefing in the shara 4
added, venpleymant §ones i und Vsraigm wachomge go mings, i1-sell reniding | f ’
und primary smavew of fvalihgod 1o g luryie firapersian of gogulution, To mpeove produrtion an

ndojifiun el yuulivy mpyty it lleny g ol 1 enriaty sonds,

Heihral mupkinery grd eben

jatlating oty an nmﬂl'-'.'ﬁ'l'l'iil'lr

e Iniig 8 fnulllllhlﬂl e et widlign
b lnrgaal employisent proviler wesy
el ¥ pradutivity ol sgeieubim,
{ udin uf chemienl furtiiya

undl pnstihles 4 crilical. T omirac) umenployud sducated youth iite uyelhininess g “9‘-'”7"1”;2”;: EE:F"IL_:L;;"::E:'
=0 eeussng suientibe dempue ol boturing Wneretlee spicit nmang (b sural pulh s olso requi X ﬁrﬂpﬁ“mmm u";
caupieil with o sttamy stratngy 1o shvesgrhion the rurnl nun-darm sectar desurvis tn ke the fop praority of

palicy snakars.

griculture and allied seciors play a
erucizl rele [n the process Of seonamic
development of & country like India

. whare (e malnstay of e proportian
af population I agrieulturs, Ax puar the lates
rensus data, 6E.B percent of the-counlry's tatal
populstion and 724 percent of the weorklores
redlda in rural areas, Mose than 50 pereant
popuiation of the country iz directly depandent
an agriculture and allled sectas far the-livelihpod.

Agricidture in Indla plays 3 vital role in gross value

addition, smployment gendratlon and farsign

exchange earnings

Agriculture 75 of <o much impartance in the
indizn =2conomy that any positive or negative

- —

1
| #

i :FL.‘I %

change in this sector exérts 2 sigmificant affest o
soclo-enonemle conditions and poditicat skabllity in
tha entire eauntry. in fact, there s 5 strang linkage
between agriculture and ather sectars (inelirstry,
trage and services) of the eroromy. The lurge
sedle industries of the cauntry like Sugar, 1oa, jute,
téxtile (eattan, woslen wnd sllk); peper, 2nd food
procesiing ete. dirsctly dopend bpon -agriculturs
aned allled sectorsor tha EUPRlY BF raw materials
On the ather hand, agriculture alia draws Inpyts
ke ehemical  fartilisers, pesticides, power,
agricultural  machinery  (tractoes, NaErvesten,
tambings, pump sets), taels =nd Implements
from industey. This Interdepandence betwes
sgriculture snd industry bocormis strengthened

[ — —
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through  the AEPTODr N
vartows production g Hemand finkagas in thioie
PeterL This BErltuliurs, industry ame trade are

:-'u E

BN ard gensmtisg, of

Aole of Agriculture in Ry ral Econpmy

There has bagn bremendous increaze

in production of Agriculture and alliec SECIOE
during the planped erg of development, The eal
En_:r-:-: value sdded [FlE'l;fA} & tondtant prices by
Drimary s=rtar 1|nqtuding_a,'=;ri:u1ture. fll'.'ll'l."',-ill"'r',
fishing. mining ang quarrying) which was to (ha
Wune of 5. 1,50.191 crorein 135031, shot un

to B 2325548 crore in 202021, regitering

b _ Prlmary Sactar. E@ﬂﬁﬁ_ﬁ@_ __w_;m,

rr—

o compound grawth rate af 389 porcent per
snnum [Tahle 1}, On the other kand, RGVA by
sornndary sactor witnessed the highest annual
compaund growth rate (ACGR) of .51 percent,
clozely fallpwed by tertiary sector [6.28 pore ent)
during the past seven decades, Due to structusat
changes in the ¢tenamy, the contribution of the
primary sectdr (o grass value added hag steadily
declined from 23,71 percent jn 1551 to 1385
padrcent in 2020-21|Fig 1} How=sver the declmimg
share: of |his zectar dogr net undermines ity
danificance in employment g=neration, farstpn
exchance carnings and providing lood securily
Ta the evor increasing popolation of the country
Agricaltury emerged 2= the bright spot, whils

Tablo 1: Secrar Wise Real Gross Value Added a1 Fartor Cost (Re. Crore)

i Total
185051 50181 Az F299F 279518
IOEDET lan  7asss | jasem ~a1pzTs
W 1 258665 | gEms | jugiss 589757
19505 ~ 305908 e | 3mei TaES08
199082 _dagmEn: EmEsg | ST34ES Ry
20000 _3Wm7 swSTL 1imses 234R4A]
20101y @ apsma i ;ﬂ:?]l{'-:!_'-. -
2020-21 (A%} o S 331000 pmgasdy 12319475
ACGR (%] 135 .51 &8 5 56

Swurce: Econamic Survey: 2030-21, Voi, 2, Table 1,3

Figure 1= Sectar Wize Share In Real Grods Value Added [Percant)
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all other sectors neluding  manutscturing,
construction and sarvices were Wit the hardest
during the lockdown forced by the COvVID-19
pandamic. 1L iz the only 2=ctor which contributed
postlvely to the overnl|| Gross YValue Asded
during the €OVID-19 pandamie in 2020-21.

Aole of Agriculture in Employmaent Generation

Agriculture not only mokes the country
gETUre nterms of food, fodder and row-meterial
Tor Industries, |t alang with the allizd seetars alsy
serves ms the souree of llvellhood foc the lags
propartion: of rural popufation of the country,
The proportion of population depending dimetly
or indirectly on zgricullure for omployrant
pppartinities & more: than that of aoy sthor
sector In India. The dgnificsnce of zpgriculiurs
and allied sector is brought out by the Tact that as
par eensus 1L, of the 213 milllon main worker
in the country, 166 millian 56,6 purcent] wors
engaged in thess sctivitios: As high 55 70 percent,
of rural househelds st depend on ppricalture
for their lvelihood n Indle. Durlng the past seven
gecpdes particularly after the adoption of new
apriculiune strategy, there Mo boen a perecoptible
change In tha structurs of rural employ ment. The
share of agriculture in tomal employment was
nearly B9 percent of the werkforee [n 1950-52, I=
stesdlly came down to 59 pareent in 1000-91 5nd
further decelerated to 38 pescent in 2020-21,This
B In sharp contrast with roral nos-agricuitural
eémployment, which Ineressed from 31 percent
10 62 perceat during the ssme penod

The Periddic Labowur Force Sudvey (PLFS)

conducted by the National Staristical Office (M50)
for the year 2001818, astlipated the size al labou
force to be 51.82 crome perdoni (4379 crors
employed and 304 crore unemployed) in India
frctustry snd actlvity wise cstlmates on workfores
gxhibit that maore than 2151 crore persofs wery
employed In agriculture sector 1n 2028-1%. Thus,
agtirulturswith A3 Spereestof workfaroelaatill the
lsrgast mmoloper in the country {Table2}, Among
the: 1otal emploved persons, sel-employment |3
the major source with clos tg 51 percent of the
gmployed warkfarcs in lndia,

Agricultural Trade

foleof sgricultureininternaiaswell s externa|
trade can hardly be oyer-emphesized. The fotal

Table 2: Industry Wlie gmployment [P54535] in
T |pdie: 2018189

Inustry (Nu of waikors in crong]
pural Urban  Total
Agricultule 195 .57 3 B
nnfaEturing | 256 187 51
Corgtruction | e | 183 1 A
ﬁning&_qunrrmr_m a3 | pod | na
Elacirioty, wolerete | 043 | 039 0,29
Trode, r;t:fﬁ:s&_ | 259 | 3% | 5B
ST S || — =
Tnm;nn,. Etn_ng & 1.31 L72 7.BB
Communitien® _— .
I:HE&E-I'H;'} a __.:_3-5‘9'_ 218 [ 8.4
L | 3243 | 1586 | 4878

hm.,;ETEmEL: Syrupy 200021, Velume 2, p, 363

fand grain prodection In India kas Increassd from
50,8 milllen tannes in 1950-51 ta 308,65 million
toneas 102121, Indls 18 the largest producer (25
prrcent of plobal), gensurner [27 gercent of plabal)
and importer (14 perceps af global) of pulses in
the warld, It Is the secamd-larpest producer of Flos
wheat, wuparcarg, cotton and groundnuts. ind.
hai emarged 85 the second lasrgest producer o
frults and vegetable in the word after China, T
eountsy oot ples first posiien In the world in 1o
produztion al Fufs lke' mango, barana, sapotd,
pomegranale and sonla ang vagetables ke pez:
anil tkra, Fusthet, it aorupies secamnd positon inths
warld in praduction of brinjal, cabbzgs, cayliflowal
andd onlan, Tho country Kas the honaur to be the
largest producer, torsumer and sxporier of spices
and spice products. Indla has heen the larpest
producer of milk In the world mminui.-,m-;l'i for
last mare than two decades with over 198 millian
tunnes of pradicdan and per caplta availability ol
ADT gram per iy as against the weorid average of
499 grieers. Nearly 19 percent of the warld's total
mill production ivcantributed by India.

Today, Indialinot unly sslf-sufficiznt in respeact
of demand for fogd, but Ik also 3 pet eEpartor
of sgri-froducts aceupying seventh position i
theworle. Indias expart of sericultural and allied
produtts [such as rice; pulyas, Frulis. Wgﬁetuhl:n
tea, coffee, tobacco, spicts, sugar ang molasses,

:1-1 e —

—
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catheWw, raw catton, floh, meat and processed food
ete.} which wess wiirth 8. 5,013 crgee in 1990-91;
went up 1o fis. 2,400,729 crore Iy 2020-21 (Table
3ond Fig: 3 The sgricultural sxporss upsurged
by oo fhan 40 times wilnessing a compound
grewth of 13.09 percent perannum durlng the a5t
30 y=are On the other hand, grleuitura; irports
showed 2 faster 208 =toep Increase of mors than
133 times tnreach 6t As. 147,975 n 1020-21 from
fis- 1,206 ciure in 1990-91, witnessing a compoungd
growth rate of 17 35 percent mer annuim. 1t
neteworthy thal wherrps the averall balanca nof
rrade of Indls has-alwiys been negative, 1he trads
balznce of agricultural poads has nol only hesn
positive but 3lno Increased nearly by 1% 1imes
during the lust threz docades. which rollocts thu
vgnilicance of sgrizulture in generating lareign
exchange for the countty

The agricultutal export-irmpo-tont Fatle (g
E-| Hatlo} of india was 499 percent in LOYG-01. But,
It steadily deceloruled and flmally sopd a0 163
pereant In Z020-21 This means thatl tha country's
agricultural gxports which wame pearly & times of
lmports In 1990-91, remalned anly L6 e ol
imports In 2020-21. India's agriceltuzal exporss

=1 percentaze ol total oxport chowed s declinng-

trend during the last 30 yeams (Mg 33 On the
contmany, (1 agricutural imports as parcantare of
tatal importz witneszed =0 inceeasing trond during
the same perjod; whigh |2 & matter ol concarn
10 tha cauntry. Qe to structursl thanpes-in the
econpamy, the cantribution of agnoditumll ang
allled products o foreign sxchange aarnings [share
In exmorts] hes Sid down Trom 4424, percont in
196061 1o 18,81 percant in 195097 and further
1o 1115 parcknt ln2020-21.

E—n

Diezplte @ multi-fold expansion In pgrieu| tural
exports, Indiz's agri-enport haskat scoounts for
w little aver 2.5 percant of globsl agritrade. its
avera/l share in tolsl world eiports as always
been less than 1.7 perceént. Cansidering tha diverge
apre-eculogical mnes in the country, there |s hupe
scope to enhancz s agricultural exports through
fmeused Intervantiens, In this slirection Misslen for
Integratid Devalopment ol Hortheulure (MIDH] -
a centrally soansored scheme was |Funched on 1"
Aptionafar the hollstic growth of the normicul ture
sactnr. Thie MIDH providus finaneial, technlcsl
and administrative support 1o stste govermments
far the aavelopment of the horticultuce sector
covering frults, vegstables, root and tuber crops,
mushraom, pleas, flowers, aromatlp  planis
enconut, cashew, obeaa, bambeo and saffron
Apart from thes, to promose horbicultural sxparrs,
sevaral cehtems for perlshable cargues amit Her post-
harvest handling fazilities have boen sctup with
the assistzrce of Agricuttural snd Processod Food
Products Export Development Authority (AFEDA]
im thie eounlng!

The Challenges

India, haing the seoend  larpest  sgrp-
based etonomy in the warld, v polsed 1o be the

aprisultumal powerhouse of iz warld, Howessr, the

agriculture sector is plagued by several challznges

wlih loe productiviey, inadequate capltal lafigw
arirenmentsl i=stuos ond operanonsl paos. S

The country hns nchigyed solf-sotficiency n foed
sralng bt the pradustion b lopdded being cereal
centric, ragionally Lizsed ond fesburce Intensive
Tha resource intensive ways of indian agriculiure.

Table 3: Pattorns of Agricultural Trode of Indis (Bs. Crare)

|' Years Apriculture Exports | Agriculture Imparts  Batance of Agrl Trads | Agt! E-1 Ratio (%)
T aganer | 6ol | wee | awv a5
1ovs.55 | 20098 5860 ‘ 4E0R | 306
_nooaL | 28687 12086 16571 o
200506 #3711 15978 29733 _ 286 |
g1 | 113047 51074 £1073 ny
2015415 215398 140289 i wwy | 58
2020:21 l wprz9 | MW 41754 .
ACGROE) | e 1749 _‘_ 10.37 e

Saiurcies: (i) Minigtry of Agricultirz, & Fursmers Welfare Agncuitural Sfatistics of o Gignee-2000
fil) Director Goneral of Commrelal rreligenve 8 Sorltics Kefioha
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Figure 2: Patterns and Contrlbution of Agriculturil Trade in India (RS Crore}
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has ralied serious sustainshility sEues. (nereaing
firess on waler resaurces of the country # alio
celtical one which definitefy heads the realignmpnt
sod rethinking afpolicies in thiscontaxt, sgricullure
trap residud: burning and demolltinn of westo alie
contingéet I Be a major concerne Boducing rursl
poverty Ged fmequality through 3 seoslly incluzive
eriploymatit strategy encompessing both farm =5
well a3 nonfarm sector 35 ahs & major challenge
bafore the policy makers and the governmeant.

Government Initiatives

fiealiming the mgnificance af agnciilture m
ioclo-econamic  structure  of  the  cdyntry,
Government of India hos taken several steps far
Its sustatnahle development. The main focus has
beon dn raising productivity, cutting down costs
and gaing for diversification towards high volue
agricaltire crops. |n this direstion with a view to
Improve sall fertility or a'cuttainalle bass, the

Soil Health Card Schemiowas lnusched In Fobifuary
2015, Under this scheme, samples of soll are
teken pnd tested In'the |abs te asszes the health pl
ail in the farm of pretencr/stsence of regulved
micra-nutrients. Thereafrer, the separts suggest
the farmers the measures Lo Improve productvity
ol thelr soll through the judicious vse of Inputs,

Frasently not irgated area in the country,

i only 6838 millon hectare which Is nearly 48

pereent af net spwn area. Thus, more than 50
percent of net soWm ares (& dupendant on raim (o
cultivation, This substantlol depandence on rainfsi!
reakes cultivetion o high sk and. less productivp
professian Inorder ta provitle Improved aceesito
IFrigution ind enhpnced water efficienty, Pradhas
Mantsi Krishi Sinchavee Yojand (PMESY] we
launched on 1% July 2015 with the motto of Har
Khet Ko Pooni. The scheme ity 1 the expansion
ol net irrizated area, feduce wastape af witer
and Improve efficency in the vse of water it also
locuses gn ereating sourees for assured rrigstion
throogh ralwater barvesting to ensure ‘Par. Dton
More Trap® In the Union Budget 2021-22; Bo.4,000
erore were  allecatdd towards  implementing
Aridhan Manti Kelshl Sinchayee Yojana [PMESY-
PO, '

Of late, demand tor etganiclly produced
fond graing, fruits, vosetahles, ged diinks ete,
I3 growing ropidly acress the globe, in order to
promote orpenic farming s the tointry, & now
scheme samid Pramparagal Krishl Vikas Yoiana.
(FEVY] waz launched in 2015 by the Goverhnent
af Indie. Urdar this selieme, the willing farmers
are. required to lerm & group of minimum 50
farmeges with tetal area af not less then 50 beres.
Each farmer encolling In the schoma is providedn
surm-Hz. 20,000 (spread over thiae l;i:an:l [ ECrE
by thee government. This fund con be-utilised for

. ~ == == Ruiikshers W Janugry H'ﬁ
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fure 3: Contribution of Agricultural Trade to total Natloaa) Trade
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soureek: {1 Ministry of Agriculture, & Farmers Welts re, Agncultural Statistlos at & Glance-2020
(i} Director General of Commerelal Intelllgence & Statistics, Kolksta

abkalning dertoulture nputs and transparting the
produce to the markng,

Agticuiture in India is highty suseeptitie o e
ratural celomities and raks ke drolghts, Goods,
lzndslides, inundation, hallstorms, pyelones,
typhouns, tempaests, nurricanes,  ternadaes,
matural fire, lightning, pests, diseaswes and so
forth. In ardsr to-stabilise the Income of farmars
by protecting them from the natural czlomiries
3 seheme, Pradhan Maptri Fzsal Blma Yojana
[PMFBY] weas Jaunched in Februnry 2016, Under
the scherma, In event ol any logs o the notified
crop (feod crop, commerclsll homticultural crop
and oll seedn) dus 1o any maturat calamity, péek of
disease, olighble -farmears are pald compensation
based on the differance between the threshald
and aetust yield, The axtent of compeasation i sal
sceording to the dagree of Inzs to tha netifled crop,
The scheme is compulsary for firmens avalling
inatitutional lcans but optinnal to others.

The mechanisation of agricultural alays a
wital role In optimising the use of fand and other
inputs llke water, ssad, ledtilsers, pesticided
and marpower etc. in arder to strengthen the
agriciliural  mechanisation in the country, a
wcherme named 25 Sub-Midsian an Agrlcultuesl
Mechanisation (SMAM) was taunched in 2014-15 by
tka Ministry of Agricultureand Farmers” WeTare. i

aims =t Invreasing the reach of Tarm mechanisation
to small and musgmat Earmesang to the hinterland
where the lise of sgiiculture machinepy L low, The
sthems eadasvours [0 create swareness smong
the stakeholdors thioegh demonstration, tapacity
blldlng  activities,  parformancs  testing  and
certificztion of ageicultural machings at designated
centren loeated ofl over the courtty,

In Febfuary 2015, Pradhan Mantel Kisan
somman HIdhi {PM-KISAR] yorzna was launched to
sUgment the income of tirmers with land holding.
upio 2 hectared, sublect 1o certain exclusionz, The:
scheme aims a sapplamenting the financial neads
of the ol famihes of small aod masgimal farmers
1o 2mabde them 10 Lake tare ol exormsés related
o ther otcopation as well as domestic neede.
Ie the unlen budget 3021-22, & major allocathon
of Re. 65000 crork was sliocated lor PRiKISAN,
under which the government pravides fe. 6,000

to each beneficlary in three egual installmonts to
ih= eligihle farmer. '

With a view 1 modemnise the sgricultore, the
unlon government hias inftiated Digital Agrieulture
Mizsion far 1021-25 for agriculture prajects based
of new technologies such as artificial lntellizgence,
block chaln, remute wpilap and GIS technology,

dromes; rohots ‘and  others modam  dighal
devices

Furukzhotn W lanysry, 202
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In 2019, the Government al Indis €ame out
with Tramtpen and Matketing avsittance (TMA]
sheme topravide financlal aysistanca forprannpart
wndd matkotiog of agrculture prodyucts-in arder to
hoost sgriculture separmy 1t likely 1o miligate
Msadvuntage of higher cost of tzanrportation of
Bgriculture exparts dus 16 trans-shipment and to
promote brand recognilien for indien g ealtura
rrochuicts in the cuers=as markote

in, order 1o premoté Indian bands of food
produsss In b inlemslsnal market throegh the
ciatlen f globul food manulscturing championy
commomaurate with  Indiss  nofurdl  resogreo
endowment. theGovesn mantofindin has apeove
the Praduction Linked ingentive (PLY) ckheme for
the tosd srocessing sector m Aprit 2027, ‘With an
incentive qutlay of He 10,900 eroce overa perlad
ol 5 y=ars gtarting from FY 2021:332, the scheme
has been formulated under .ﬂ.mm.lI'uHrlahir Bharat
Abhiyazr for enhancing sports of agrkcelture
products,

Concluding Remarks

I e putshell, ageieuliure and 2l sd seetars play
3yl fole in 2-developing economy ke Iadia by
el uihg poverty; wmemplayment and ineguaiity,

ensuting food sezunity und Bchisving sustalnabile
development. The dynamics of agricultural grewih
v bkl witf et & dechine in the shars of agricufture
in nationsl grods value added,  employment
ganaration- and fareizn exchange eaningd Bul,
It still romains the sinple larges! employment
generation sectar and soutce of lvelihosd to alamps
pragartion of populstion. To improve pradoctivity
In agriculture the focus of policias ks heen on the
ratlonaf use of inputs ke seeds, water, ferilisers
ang agriculiire machimery,

To impicwe production and praductivity wf
zgrjulture, adoption of guality Inputs: Including
Rl yield ariety seeds is crltical, There s an
urgent need to expand tha sres undar dprigathon
by adapling the appropriate lechnolegied e
sprinkler, dripirrigation and rainwater hatvessing,
The ratonal and efficlent wse of fertillsers and
nestleides 1§ also essentlal In order to Inpreass
progactivity and avold crop yYiold Iogses due 1o
pesls and diseeses. in ordar to supplement income
from crop cultlvatlon, the focus of attention
should be an promating anclllary Industrles, non:

(28} —
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farm actipithes and <sfvice unilts 0o FUTE| EFEN
ge that the surplas mampswer can gzt gainiul
pmplayment duricg the elack seanon.  Arcess
ko instieutionat credit at affardalile rate 4 also
detlied 10 purchEse expenilve agricultural inputs
Further, the significance of timely Eowvarnme
intaeviEntias 1y Apnculture warketing con aiss
not Be deplzd. To otirect unemployed educared
yolth nte egribucsingss and  pgtpreneurship
apiecial Impetus-on cigating scieatific temger and
foctering innovalive spint amongthe roral youih s
alen pegyifrpd, Last but not lesst. proulding timely
gdvinniy cervices to farmars 10 adopt Bezt famm
practiees, tachnofogy, through rrarkey infdrmatiae
sistew 6 Blec esz=ntlal. An approprizte poficy
caupled with-z stropg strategy 10 strengihnom the
frEl Ana-far weotor deserves 1o be at tha top
arigrity of Bovernmand pnd poelicy mekers.
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Renewable Energy: Transforming the Face of Rural India

Or, Jogilie) 53 xena

=

himie eurrent COVIE- 19 erinie, hoonk enewable amérgy sohtom in villages ten e
awper supply, ren il

Aparh frum supparfing jobs and erifropreneursliiy with bk

prole o llwelihands [ar inforna| migranie
energy hot omiple pefuitind 1o addnee

(o hmnte wi iy, Beglovinent af renawable

irilieal Ishige s giigli iy eamigy poseoi oo l-jEaductin gy, o yeLut iy, hoeld
e 9N ' sy by Lyeludio Togee [1¥pmg 1 PEmATEM amf dilfsulr

erergy In fiel negen hes impenad ind shengesd Hves of moibom Al rirstil

Irems

rezeEntly, whan country |5 c=loorating
Wralhh ka drmmd Mabiotsav', s Jiltapes
are beatnng  with  anprededanted
dovelopment, mirastruciural lolities.
actess 1o Basic sarvices and prosperity for all,
But at the time of indepeidence, our vilisges
wers in deploralile e laching bane =grvices,
ifrantroniure and  conHEEEIY '].ugerﬂ:l Hans
and progrommes for rural development changed
thra dzco af rursl s=1tings. and repewalle 8nsrLy
ployed = eriticzl sole In It Renswable Ensray
(Rt} provided clesn energy support o varkous
development programenes ond improved quality
al e of milliont nf rural dwellers. India wafi
amorg tha (il countries i the swarkd which
mstitutionalived developmaont ard deplaymznt of
RE biycra ingan esel i deaat tment urderunion
povErnment (1882), In due course, |1 gvolved nta
3 fuliflodaed mimstry, now kmpwn e Minlstry il
ey and Menewible EnErry (MNRE]L During nitia]
phates, HED =Hors were prmarily focusad on
agsesement of potastial af varlpus RE sources
Il L, Veery s, Oovernmant
af Indla launched ambitjous
prosrammesforaovgitpmers
of apgoptiate technologles:
crefition of capasty; and
fdeployment af RE ditiices
ity waripus soclo-acontmic
sbcles, Corg drivess  far
erowih and expansior of RE
in indip have been enErty
seourity, smErgy  BOOELS,
incraasing powe! demand
and climate changa. Various
aolicy inltatves  ncludlng

3m

camtral tinante schiemes hilpad profiferate RL ay
prond level, @ wperially In ralarens Govirnment
st and pramatipnal measires for expanting
bt riess e markesing aciivitis have atapulied
india o plobal map with 47 posithan e terins af
ratal stated /s capatity, 57 in solor gowne anl
At sk pever ingtalled capocihi=ss Recently
\nein Nas crossed the mifesienpe of 100 Gauwott
Wt installed capacity, while anether 50 6W i
wrdir irstaliation and 27.GW |s Undul tgndafing.
Eabrlry Basalso enhanced |15 3arg ¢f 1o matall 450
G of AL capacity by 2053 Additionally, india
b mlym almirg te achieve 40 percenl of instathed
aleste ¢ péwer capacity [rom aonfassl sources by
9030 Tnelia haz an estimatad AE potzitlal of 2haut
an0 GW from commereially exploitable dourced:
nomaely, Wind —102 GW {at B0 melrE mait heeghtl,
small Iydro - 20 GW, Biowsnergy — 25 GwW, ani

salat — 760 GW lastuming 3 percent wasteland),
All alang the progressive Jaiirney of RE in Indla,
warai Transfarmsation' remained a prime theme :n
poyi i nment apininied programs

Kk abetrn I Janyarg 2007



Biegas 15 the Trit dean pod renowsblo wauce
af anargy that was d[.'lu“!mp'ﬁd spacifically for rural
grezs and was promotued by sinion Enwﬁm—éni
durlng 19808 Cutrently, MNRE W runnine =
romprehensive “fewe National Bogas and Qranic
Manure Frogrmme’ INNBDMR) for dissamination
gl dnployment of blagas planis :'J'Lrprni:rtg__ ru},.L
gnd semi-utheEn sreas af the country, Undes
the programme, cantral gubsidy m prowded for
mrtaliing Singas plants In the sz ramge varylog
\roim one cuble miclos 10 3% cubic mitre Besider,
financisl suppon 5 dlsa extendrd to benzliciaties
for construction, supsryishon et

lm rural #nd remgte aiidas bioga: plants

gre relixhlz wource.of clezn, low-cost and greon
fenetrarmant Triemdly) fue! o0 coaling Tghting
and fulfiliing small powar necds of farmens, cktle
awners ond indwiiliodl poseholds.  DHgesgd
slurry, obtatned fram Hlogss plants 2s a by-
praduet, v @n enpiched arganie lertijssr (HeK)
with many sdvintzge: to fields and Termers;
e o slurry o lezms couses pedecton o sest,
ST T i SRR By I, A 0K00 ta Ly, 12000
p=t yoar Blogss plant te 1 to 4 cuble melrc).
o far, over S0.58 lzkh biogas nlants have besn
setup untler the programme with thee support
al ftate Aendwable Enargy Ageacisn, State Rural
Geuglopment [apartments, KVIC and NDOB:
tnitlally, ‘Biogas plants ware dusaloped te use
cafile dung a3 led stiek but In due course,
hinges piunfy were impraved to (e agricultury
residies, mrden wasde, munlziga! wasliy, others
olpatle wuste and human eaceeta. 00 lati,
toiles-finhed biopet spstém hasz:baen deyoinped
that aliminates tho tatk of freterit amplylog
of fpgcal dlydpe from neglic taniy of tein pid
and durmping ia drung o lendfill gites. This
systam (s atso econamizally wlablk ay tmayes the
copitroetion eott of saptic lanks or twin, pis
targe szale sdeption of hiogasplants, cartie dung
bawed ar toller Hinkad, hos imprased sanitatian
sl hygiare il and seml-ruinl areas: Blojas
plants have also mitigated drudgery of women
antl |t to smemg of time for them for other
Neeliaad activitlas

Blagas plants dasigns are now avallable fioei
0.5 ciuble matie & 1000 fubie mobre unlt sme;

miitples ol which can be insealed ol SEhigWnE
highar - productan lovals. HowesmT, tha wnit ik
of jndutrial und murigipal sty sl bings
plants iy, e ep e 350400 eufale pomtre to 20,000
wuble ki biaghs pendiselion par day, MHEE his
appraved faur typen ol laye modals antl 10 ype
of Hzsigna of Pogas plats (e firansial sijbuidles
and uthisr supparts.

Flages 15 ucpg @5 @ sourE-fan! far pawar
gnncrition ant thermal #pplicotiahs  in rursl
arade s meel lpcal nends. Te promale il RANRAE
i nperating 3 ‘Blogrs Puwer Genaration (OFF
grld] and Tharerall Engrgy Application Pragram
{Eﬂmw{r It petting up bidgay plants |= the-mze
tanpe of 30 cubie metrs 10 300 cuhic metre per
day for corsponding pawer gEnLration Cp3rity
rangs of 3 KW 1e 250 KW The [istalistion of 2uch
systerme replaces diesel in 85 stz and nlio reduccs
lectriclty bills of the mdhidual farmers apd other
bensficigres and, thus, helpink Increzes the
inenma af farmers. Bioga systems =re providing
elean and chasp powes to dairy plants, pouliry
farms 2nd “airy copperatiues Tor opefation of
dairy 2aulpments End meeting oiher gl=ctrical;
thermal and cooling snergy rEquirEments for
lant opEmation Gonerally, bicgus powsr i used
lor tefrigesation al mifk and Other wses such 3z
pumping: lighrting, irrigation antl semetimes Tor
copking @ well, The farmers or eolerprs=d cin
also sefl out surplus biegesy/electritily to other
homse hobds in off grd moetle. A cas susy of 4%
blagas plants (entrapolated far 163 projetts)
tieiaind: Anmiel eoergy cost saving of As 77
kakhe Asmunl GO, iil'|'||1'|:|‘.1' ol AR87 tors; Annig
big-manute production of 16,582 toms) Direct
empleymant of 63,438 man éuys; and Indirect
empleymnt of 53,884 days

filomasz i3 anothel sbundant source of Cipan
powes [/ Himl areas which s lring pramolid
lry MNHE for large seale adoption. Gaulllers are
eenarzliy inytnlied Lo recover energy from b mass
rezoirees | g e it roblle s ke, Bloweches
fraim Induatries, Begasve of sugtr mill st o
power generation, T hetps i amdrenmentally
sale niisation of surplus pgrorenidyes which
i deft unutilisod will be digpoied off by burming
in open felds The total eshmated pateatial for
birags powet 1 26, 000 MW = 1000 MR from
apehcuitural ang ajgre indystiial jesidyes; and
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url:_uund 8,000 MW from bagasss cogeneration In
HEErmifly. Ouwpr 800 Blpmass powerand baguiae)
noan-bagatze Cogenefation  projecs FEEJ?F’-]ni
Te 10170 1AW capacity: have been instailsd in
lF_'!E tountry far feading power 16 grig. In spme
Villaes, bBlomazs power 0y being divtributed o
households besed on 3 busmess model 1o mest
individeal npadt "Watte 1o Enepy' propgam e
Alss under opsmation for fezding power |nto the
Brid or manting captive powsr and thermal needs
of fice mills and alher industries in rurdl sress and
villapes Fallowimg case wiudies HEMmEnEirsta the
pasitive impict o biogas UEaathar o ind i idial
howsoholds and on village cammunity a1 well:

In Khamtara vitlage of Kztni distriet in Madinga
Pradesh over 150 biogas units were (naalled
i househalds listween 1995 1o 2005 under a
goveriment programims. They mnge from 1w 1o
four cubie metee in 2o dep=riding on the numser
of anlmaly in bewsoholds and requirement, Mot of
these are lunctioning dus te propes malitonans
and have aimast sliminated v of firewand In the
willage. Thers has been an edtimased §0 percem
reduction ln the quantity af smake In Kamrare's
Ritehenz zcoruing health benofits, aspedzily to
WO

Mathen villige in Paten distrlct of Gujyrat

nasscripted a prominent siccess atory by building:

india’s largest bingas system in 1987, It supplles
gas to swvee 325 housaholds through underground
pipeaystem at-= nomingl fee per month, Nearly.
2.5 tannes of cattle dune r wsed 10 prodics 530
cubic metre of biogas This saves 500 tennes o
firmwood ezl year, and provides clean fuet and
reducas riak of dizeases. Vilage avoids aver BS0
tennes of 0O, pmission par yaar

Vivekanandi Kendre—NARDEPR, Ky kurmarl,
Tamil Nadu nas davelopeg an innovative Tow-
vl fised model for blagas preduction callnd:
‘Shakthi-Surabhi® glamr. It uses- chiefly cattle
fung or kitehen waste a3 fesd stook: One cubic
metre Biogas plant gives biogas for about 1.5
houwrs avervday, A household which earlinr on
needed LPGE cylinder ance in two months, not
naed It only ance in six months, The diluted
slarry acts as an excellent fertllisernin homestead:
garden to grow erganic vepetsbles. The larger
capacity plants hsve been instsled in community
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Institertions white larfge Quonbitses A areen
wanios are being utillsed to aretves powar, wpy
iy prove the samiation deeel in lgealibin

Solnr Pawer: Lighting Lives

Soler dna gy power is the chigf renowabis
Rnergy, souvep driving tranifarmation W rpal
aresy by Uphting hves of villogers, Solhr gpi sy
hosed decentraliied and distritutes apphicelion:
have tenafittad milllans ol peopke i villages by

‘mesting thelr cooking, lighting @ ol enerpy

pneec:z m s amdiromment frrendly way. The zoqa:
antl acanomibc Benelity (pelude reduetion s
Hrutgary zmang rural womon and-girls Engliged
in eollaction of fuel waod from loog distanced g
conhing in smaky kitrhems., Wide seale udoptlen
ol seigr applications/devicgs 3t househald &nd
community leve| hes-also orhanced emplogment
pesgi et and Dvel hoed gpportusithes ot vilfagr
vual. Thie has wltimetely i=d to improvement in
standard of living and ¢reation of oppartunitbas
for varitus econam(e sctivitles invillages,

MMRE rune &  comprebensive. Off-gnd
anil  Decentralsed  Solas Phaotovoltaie [Py
Applicatlans Programme lor dieployment of solar
street lights, salor study lamps.and solar powur
packs to meet out the electricity and Hghting
reeds 'n fural areas-Central Fimanckal Asamntanck
& provided 1o logal communities; institutions and
Imdivldial hocsehnlde for deployment of salar
devices (through State Nodal Apencies, 5o for
lup to' 3112.2070), over 78,30,000 |anterns and
study lamps: avar 17.23,000 home |ghts: and
ower B,13,000 street [|ghts Fave bean Installed in
rurel greas. During 2020-21, avar thres lalh solar
stucy lamps have hean drtributed toschool going
childres | north-eastern states and left wing
extratniam affect=d districte The single nitistive
has made on sppreciable change In education
and learning of students in the disadvantaged
sreas. Over ane lakh solar strees |ights Have been
Installed {2020-21), particutarly In nerth-sastem
statos and hilly statés to enhance sezurity on
otherwize dark streets: Under Atal Jynti Yojssa
IfA.'MI,._ Prj._ze,a-ll (launched in 2018}, the aren of
CovErage was expanded to Include northesstem
states, lammu and kKashmir, Ledakh, Himachal
Pradesh, Uttarakhand and islands of Andaman
Nicobar and Lekshadwsap,

e Kunpctess B sy S8
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| ¥han 35 Iakh farrmoes by stlacning e mmatives af thy wnrld
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Lomaunent - &, aimu adefition af 10,000 MW af wh
Rawer plants of Gpacity ug 1o twe MWL iyl dual far
hﬂ‘nu nLags et g 'ﬂt' 'I.Eﬂ"in.ﬂ uF'mT:IEIH'l'u"Ef ﬁl.ﬂ:ﬁu on ba
& farmer cun #lve provide his e

ar capachly thraugh inssilizaon ot un silar
Tt CG-CPErTivES; Do hchg it ane SRS are
rren, fallniy, mamihy, pacture or oulbwible s
ling an leage b A dewloper [or installing the pian:. Posvar Eeneuted
o plant may ks yord by farinet {oe hig MM iegquirement, and vurplus power will tu-'u'ur':hn;eu Er-,r
RIELEOMs at tasy detarmiiney ty the resoeetive Stite Elocericity R pulatmry Commbisians, According
b estimates, furmors wil be alite U8 MATuR taRe 23,000 per sere por year |1 th plant s dnststlag oy
deveioper, and ug 14 ks, 65,000 REracre par yoar ahe plant s set up by Srmess themselves. Being's
priomty soctor endis B, Banks grovide fnan 31 cem@etiive rales and on solt tarma,

Under cormpament-B, indwidual Ervier ahd groupt of farmers are el supported to replace
et existing divss| pumgey Wik salar pumaos, Farmers-are provided with Cantral Finaneln) Amisanes
(30 percent of rov ) and- wubkity by Stata Governmint {30 percant of cost] to.eany the finincial buidin,

This eatmpanens i IkEty to bonahi{ 20 la%h Tarmet in oft-grid areas, whisre thers iy no soUTo of electinc
pawer far [rrigition :

I'n'r.'l:mr.rc'mnm -L. Government of Indiais providing 30 petcnnt pub Ly 1nr_ mla:ll-:n-arr_ ot g | sl [t
feeders. It lowebs the cont of capltatand cost af Pawer, Farmises are gatting daydmi retiabile power fai
irmiganon free af Cout or sy il fiod by their respchve Stale

taitially, the scheme almed at adding solar pappcity-of 25.75 GW by 2022, The totsl eentral
fmancial support pravidsd under the icheme wis over As. 34,000 crore. Buz, in the husdget for
2070-21, an expansion was =pproved talsing the tirget to 308 GW. On the brsis of demmand recowed
from the states, sanction has heen ssued during 301520 and 2020-21 for instatlation of A%09 M
capacity of small solzr pownr plants; \nstaliation of 3,53 lakh standalone solar pumps, and welarsation
of aver 10 izkh-existing grid connictad puirs

Farmers hiwe started getfing benefits of the scheme which is adding to thair incoms. Some
respondeszre 35 undes:

* 5hnG Arun of villzge Vriddhacholam in Cugdalore-district, Tamil Nadu could rat alford the cast of
stiesel far irtizating his 1.61 hectare land, thersfore he did not raise the €reg in his ennre tand znd
Was raising pulyes s minfed crops. After installation of mlurpump. he is naw cultiviing bamans

-and expecting 3 pood yield. He has alse Instslied & dp irrigation yystem with thit solar pump.

= Shri Raghu Nath, village lal Singhwala, Block Sangat, District Bhatndn s, ‘Gavernmant nasl
provided me 3 tolar pump of capacity 7-5 HP forirrigation updar ARE-RUSLIN scheme. | Am 'T.ﬁ‘
happy with its result by getting hassle froe ierlgation during day time aru? alsg wving th:. I’.trl .ol
dgiesel | am doing tmely irfigation of my |and which will increzse praduction, | sm tankiul o the
Government”

i . e e ——
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Over three (akh sofer strest flightz werg

:T; POzed to be dnatailed, MMRE has shirted a pilot
namtration project of salarisston in cin temple
own of Modhars in Mebssng districe of Guirst
to mast up domestic snd apricultural slectricity
needs of ll the houscholds of village. Over 5,700
APV home lighting systems have hean instaliad
i un-ehictrified villages al ol border districts af
Arunachz! Fradesh undear Prime Minsters pachage.

iolar zlectrification s drving & transformational

'-'hilﬂiilf'_ll'l Dasic rervites o citirens o rral arEas
Some key sxamples are as undur |

* The Chhattisgarh Stats Repewnble Energy
Develapiment Agency. (CREDA) volloborated
with the State Hesith Department 1o install;
operate and maintain 1olar PY systams (o 900
hwalth -centres acros= the stafe,. Most PHO=
Il no rellable source of pidsar maling i1 vory
hard 1o provide core dt nlght, women wese
giving hirth i dark and staff carried candloes
with them incase of power cute. The salor PV

systems were connecied 1o energy efficinnt
egiipmem= such 2t LED lighting, freersr,
watcing refrigoruties, computars; centrifuges,
body warmers, fars, oig Systams were slzed
between 2 1o 10 KWp depending on the size
of health centre. There was. = change over
system 1o shift load to the arid whan powel
supply |+ avallablg. It assured 100 percent
Enurgysel:urfl;y.r,'Thlsinilia[f‘ﬂ‘E]"Lnﬁ.tran&fﬂmmd
health care services in rural areas of the state
benefitting thousands of paties(severy doy
with almost 80 percent redurtion in #nergy

Cosis:

The Gosaba Isfand situaied m Sundzrbans
rogion of West Bengal Is a remaote wilkage
whare irrigation of rabl frops {pest MIGRA0ON
per|od) wias 2 challenge due ta lack of irrigation
focilities. Hence, crop orem was [limited
restricting - increase In income of farmers. To
harmess the salar engrgy for use In irrlgation,
<alar panels were instzlled neara gond, and &
nand-pump (0.1 hp) was used for lfing water
fram the pond to & tank during day-tima. The
stofed water is applled tio highvalus vagetable
craps through drip irrigabon System by gravity
methad, The ecanomics of the cultivation af
vepetables under solar drip aystams [725 56111,
indicated (hat the system s quite profitable in
terms of gross return (Rs. 25,679}, net retlm
(Rs. 13,876), and output ratio. The solar energy

hayed drip irrlgatiam i transforminE a0t culi s
seonario in Gosabs 14land

small Hydro Power—Big Impacts

MNRE runs 3 spocial Small Hydr Pogwe
{enpaiity up 10 25 MW) Frogramme o meel
power requirements af remoe and lsolute
areas in @ decentmmlsel reEnnar, SUEN projeods
Jlea ¢raate employmeant oppoifunides o losg)
peapia and enhpnce  livelihood opporiunite:
b rliral seeas. Specizl emphass K keing faid 1o
nprth-eastacn states which sre beloogusred by
large. energy deficks and poor guality of enermy
seryices, SHP prajacts hove eep found effoctive i
guneratng suffitlanl sleckrie|ty 10 pawir domeste
hausehelds, schonls and clinlcs in rural aresy a2
catalyie Entrepreceurship schvitlies Aguing Lhe
tarpiet of 5,000 Y AERTEgulE capacity by the
pear 4322 an spETUgaTE CApAtity of 4, 750.48 MW
b besn achiseed (up to 31.12.2020), Under the
BFil's specip] package for Arumachil Pradesh, ouer
1EG fiiera-hvdel ang small hydel projects have
beed Hitallzd in the region, that are pushing rural
transformation aonvites. Ssberal SHP projects have
bowen compleled in Ladukh and Kargil aress, whers

gridrcanmectivily 13 technically dificult.

THe wide -and wvast repewable ensrRy
srogramme . has improved  guality of life; has
created and strengthuncd |welihood resources;
and hos mace dreams come trie for disndyantaged
pecple in rural sreay. Supply af renewiable power
to sehonls, hostels, panghayats end ather public
service lngttutions 18 helping communities 3t large
and alse zontributing In enhancitg participation
of women in education, sorial snd livalihcod
cHltics, Amld cumrent COVID-19 crisis, (ogd
rentwabie anargy solutions in villages cah ganerils
new livelihoods for intermal - migrants,  Apart
frotn supporting Jobs and entreprengurship with
hatter pawer upply, renewnble energy has ampis
potantlol to address critical issuas such &1 8NETRY
poverty, agt-productivity, food security, haalth
and climate voriabllity. pepioyment of renawsabis
energy In rural areas has impacted and energlsed
fives of millions af riml dwellers including those
living I remote and difficult sreas.

(The guthor & Fermer Chief Cditor, trveliaan
Councitaf dgricultural Research, New Delhi. Emaii:
jogdeepsaxenu@yahoo com. Views expressed are

persanal)
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DOU-GEY wims la buifd e plovamentligagg 4, 0 4

sariurs of 1ha ooy, Thn progise Hag an Bl =
rotsed voniliduies. AT prasent DUULGET FIBgrEmEY
epwwrutl wider DRU-GEY balang an the s

¢l aany Ny

Euhimitis b dninante ki bl Laipuie

ndia s one of thy fastesy BrOwIng
ecunmmiEs in the world, The country is
home 1o around 3 {ilth of the werlds
youth, Half ol |ndis's papuletion ef mare
than 1.3 hiflien belongs to tha:age. of 35 india's
young population priivides o unigue CEmMoprIohic
udvantage. With the fustpined growts s Indian
aCanceEy, Creaung & comipstEnl snd Frained
mahpawer goul for mecting the rsing domeng
gl Industry BsSUMEs patamount importance
Supining  econamiz  growth  sed  harnesying
eoonomic putantial in the coming vears, creating &
cium petent and traines manpawar it the cosptry
53 challonging tavk. Undzr 5Kl India Missian, the
Gayernment ol India 4 linplementing more Than
40 programmat heoush =maie than 20 Central
Ministries and Department (e wkill dovelopment
far youths intleding youth living beipw paverty
line expeeizily In the rural uress

The skilling of the rural youth pepulation
hetween 1B-34 yiars, who constitots: close to 62
pefcent (ovir 180 millian) of the tountry's total
poputation o a entcal pat of indiz's=conémie
prowtly pattern. Of thess, the bottom af the

pyramild youth from poar families with ne. or

rmacgingl empiovmant numissi dhoot 8% millios
Qkven £ L BONTOlegy f T yaurs I
poliey which targateyoulk doed L s B jiiul caiite
fatonky ta harnsss and el hels b sy bt

s 10 hels mereass their comtfludion 1o ndis’s
SEDIC e Frawth.

The goverimiest's thrust an providing whille
training to pnor ruval yauth threugh Deen Boynl
Upadhyopn Grameen Kevshalyn Yojane (DOU-GRY]
hos baesved ruval intoma ox more Thon weven lalih
youth hiwe gubned empleymant in various

- serdors of the Indlon cconamy,

A wignlfieznt number of econemizally weaksr
wections of population lve in rural aress. Many of
these peaptework In cesual labaur marhets in bath
sgricultiral and non-sgriculturdl wectars whsrs
wiftes are-léss compared to incomes sansrates
from. skilled workforce  engiged In warbaos
industries - and services sattors. Skl dovala pensnt
4 an dmportant  driver to develop  gainful
employment apporiunities for the ruml youts e
will reduce povirty by mprovisp empleyzhiliy,
productivily -and help 10 -gchieve sustainabls
antotprive developmiont and telesve - growth

Kutukshatma B izngary 2007




Mumber of Rural Youth imparted tra ining and
Rravided placomants {2014 2015-2021-22"%)

Totaf no. of Tatal ne- of
carjifldhates trained  candidates plucad
under unther OOU-GEY
_ Do Gy
203435 13,038 21448
:LIZIIIE- 16 LA AT L3513
201617 L67.586 147,883
201718 131677 75907
201814 2,4).040 198298
201920 238336 i #0153
202021 33,718 LR
201117 L3508 15015
Tatal 1128708 708,614

Yource: Minisiry o} Rural Destlapment, I;:-t Snbka
Erutement andyly B2, 02T htrpe gk guicdlk, *tii
Decembior 1, 202527

Il 15 facing & paradoxical situation, where on
the ong hand, youth =atering the labour rmarhet
are not able to find the sutable joln rmuiching (o
thet I o b il cartdoom,

on the alher band, industries fave: been
rafsing dsuns abolt uravalabitity of subistly
skilled muanpower 6. Indla. the employment
secion iy posing o grost chellange in terma of ax
structure which |s dominested by irfnrmal worksrs
For deallng with these chzllznges roncaening
avollhillty of skilled fabour the Government of
ievedia frs Litken several ehl)! development in|tliatives
in the recent years. it is a huge challenge not
anly for the gowrrmment, but also far the private
suelor and educallonal |nstitutions 1o rise upand
specialize tamake the country™s youth employanie
and enture that there | no mismatch betweon
damand dnd Ll supply of whillpd labdir

The ©Oeen Doydl Upedhyays Gromeen
Kzushelya Yojard [BOU-GRY) launched en the
25" September 2014, k& 2 paticnwide placement-
linked <Kill' training program Being financially
supportzd by the Ministry of Rura| Developmant
(MeRD), Government of India [Gal). BOL-GKY
was launched on S8 Birth Annlversary and
was declored the ‘antyodaya Diwas® In hannur
of Pandit Deen Dayal Upadhyays. The rursl
development minlstry revamped Its pxisting
tkill development program called Aajesyiks
akills as DOUWGEY which emphasised on greater

'’

SCESS, caveraga and qualty, in i Anin
has sed ta knowledge gained ol e
in implementing skill thaining FTORTATIE LNty
Nailanat ftural Livelibond Mison ﬂﬂuu..j. .
GEY | demand deiven schome ard undar iss
schema, ([unds are releaies 19 Statey =% 2y
damands sgainst spproved Action Plins

dhu-Ggky has I ofiging in tho vy
mployment linked "l_;_pprldl F'IH]'J.'I."I:!T' !n-r thilling
component of the Swarnajaya s Gram Sworojgy
Volana (FGSY], whith was subsequently roname
35 Agjervite Skills whan SGEY, Witk DDOVETIRG
fIRLA. Trs address the ehallonge of Fural poverly,
the Minkstey of hufal Dewelopment concewwd 3
missian mode scheme ttted ot Mational Rural
el o Msskan (RALAA | in thia yiar 2010, NRLRA
Wob ranamid o6 Deondayal- Antyedsya  Yopina -
Meatianal Rural Lvelinoad pission {BAY-NREM| an
sMarch 20, 2016 THe misiion of DOU-GEY & (o
riscdiice poveety by enabiling peor households- to
serecs remuneratiee and sustEinable ammployms il
it [rl-:r-'-':li.:— aespuler gila ry. Thiealm i fpdivers|fy
sl incomed o] pond rusal fpmilies amd cater 1o tho
professions) sxpitions of taral yauth,

POUGRY aims o build the placement-inked

shith o the poer ruml youth ond plare tham i

wapa amployminl poross ustious sectors of the
econgmy. The programmo has 3n outcomes dei
design with guaranteed plzeements for- st least
7 percent af the tralned cundidites, &1 proeal,
DOU-GKY programme s being Implémanted n
27 seste= amd 3 Union: Terrtories (UTs). Al the
youlh erveted under DDU-GEY helomg oo tha fueel
poor category. Under thie DOU-GRY. two specl
progrms are being implamanted, Raghini progoom
it bring implemented in 27 left wing extrambit
sttected areas ol nine States with mandetoy.
residentlal courkes with 40 percent covarage In
women candidates. Roshnl | orented towardz:
addrossing the infrastructure, education, and
health deflclencies in these areas, and leveraging
thie avallabllity of natural resources; traditional
skille and knpwledge., The Himoyat progmmme
i ballng tmplemanted for-all the youth of the UTS
af Jamemiy & Kashmir und Ladakh, The funding (ar
the programme js shared by Ceéntre:and S1at=)
Wit g 62:A0 funding pattern, Howsier, in the rake
of gight North-Eastern States, Uttarakhond and
Himacha! Fradesh, the funding Is shared betwuoen

Kirukshatra Wl January 2022



10 botwome Cantre &=& Wain, &) T apd
i Himagirt, Wi b Boing Splestintad |n
YT of |ammi and fmie mEeesms 100 pore el
funiding from Ceolie, Mory than W Frojeo
|n1FHm|.1l'll.1'I|Tll'! fAgencias [PlRa) are tr=ining
el poae wirith In daie 6 811 ob rolet drough
gipre than 2381 training cantrm.  Cumulstvaly
1128 lakl youth have betn toalhgd end stound
v Lk pouth hove bese placot ip e variows
goetort of th ecapnoy il pow
ey Meatures Wl GRARGEY Warhode gosurmi
kel placeenént fnksd roin g progsammies
for rural youth sndeviahbn (0 o Trute Pible
Farinership meds, mandiory syl plesmens
i 70 peivent of the beinmied canckdlaies ano specid
focus an thise mml wollth whe come from oo
farpifet I e age proup of 15 't 35 Yaare The
progra). pho smwicages oot incluson  of
catidaies thivugh medilory cowirassn! soniilly
ditndheantaped preage balanging o Schudule Cavte
and Snecufe: Trke (50 per=atl Mingrmess (13
peteere|, snd Wonlon 139 poicent), maiiring b
with & mmimis cs3izey of KB 00D g=r masth
fafiar 3 thres manth traming course] te youth and
eeoilsang for pud-plazenent winpart to cansidates,
The prograsstne doe e provalon Inr o carsst
progresiim suppes | Lo trdlonng pattrars sad prRmaty
1 those Lialiinz p2r Unees who cer trz=ln eod suppen
el iy prlacmiont ansd esidnnn plecsmunis

DOU-GEY foleve o three-tine syplementition
Echitecturs in PP made, with the satinnat unit
responsibie o polleg Tunding of central share
and technical suppon, State Rurel Leefbood
Misilane or Stete Stills Mlssions respongible
far furfing of stato shorg, implomomation wnd
manllesing. cantrofy, and Frejew Implementing
Bgunviey [Piag), maatly prasatn tralning pertfee,
respansibls for  maobilisstion, trainleg  and
pucementt The DA mobilise the <ligible
vl poor youth from diffweent target districiz
amd pnral them for tralning In the trade of
their Intorase After complytion ol the tiaining,
thesa aganciy support the youth 1n successiul
Plecemant snd provide post plecement support
o the candidates within or outuide the Stats,

For identification of bensficaies, DDU-GKY
Pregrammo aims at 3 geling rural youth fram poor
familles bolonging to calegories incloding Mahatma
Gandhi Nationa! Ruesl Employment Guarantes At

Jn'.rsl'u:m W ey 2032

Gl el ma e Haiphe i | 3%y prrok S
it ssptmbod s corsalpikd L5 Suyy W =R
III-hTrIﬁ ity Tl Y i [ RS | ioosabiadi]
Antymssssd  AnNj fooerd 13T ey ke TR
Fubilic bl SR m il e i IGBLEA
Lol el Genupa Tirpagho) M, parsa gy o=
o tanoTcaran o pooe ard Heunclipaly (cesielt
LAdEr st A el shan pErammnEn of SuLaFcannmis
Cavty Conews, 20LL

urder the OOLU-GEY, the durstten &l Lrsifiing
EHLUrsEt }m.;,'n from 576 bourt o 3304 houry
hased on courzes allgred with the fasional 5%i
fuslfleatlon [ramewerk, Traloess @e trained
theauph theoty prasifcal, expasure :gng ‘ob
tob Training” as por mandali Gf the aure Far
2ddins value wakill trainirg, & spetial compenont
al Sofe Skifls i included in the DOL-GEY maining
pragram, For §TH howrs eourre. 180 hours of Soft
sng Infermation Tachndlogy (1T] 2kil consisting of
G b (&0 baurs); Computes (B0 homrs) and Soft
el (20 hauiy) a7 there. For 1152 hour ey =,
T30 Hours of Soft and 1T SKill conaisling of Englith
(120 haitsd, Computet (160 bours| wnd Soll Skid
(40 houry) dry theee, For the 1738 hours course,
281 pours of Soft aad T 5kill conzistmg of Znplsh
{180 honrd, Computat {220 houn) and Satt Seill
(60 hours) mre thers and for the T3 month coure.

it should be a1 least 376 haare

Thigry I o provisinn of payment ! pest
placement skppart 5f Bs, 1000 garcandidite pos
mafith far twn months If placed within distrfet of
demiclln, Ry, 1000 per candidate par miith for 3
months [ placed within State of domiclle snd B,
1000 par cundidate per month for & monthe, if
paced autside Smte ol danlcits. For candidates
of Himayar being [mplemented in the UT of 18K
and Leciah, there o provishon of post plecement
sappart af Au. 2000 per candidate per month for
sha rvonths.

At precant. DOU-GRY Imparty tezining In 2
sectors thet covers 450 wrades. As & part of the
Sk(|1 tnellw eampalgn, the programee pleys an
instrumintal rote jn supporting the Sots| snd
ecanamic programa of the goezrnment suth o
th, Make in (pdin’, Tigital [ndia’, Smart Citi=
sntl “Srant-Up India, Stand-Up Indiy’ campaigne.

fa 'kl of the Azadi Ko Amat hbl"rumrr
biing commamorstnd 1o calebrate 755 year of
india’s independencs, dloseto 1200 ‘mobiliztion
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Tl weuilh by March 2022 Gunr The pered of
Hime, DU GEY i lewes U b an ellsdines
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Cioriribute slle family wwome. The incpwsed
howsshold warning hawe resaleed i an leiesss
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standand of Lving,
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Smart Farming: Towars:
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Dr. Y. 8. Shivay and Dy, Enaiam Singh

Smard fmmiesg (o pecfarming agtjysty Hp RS Tmitly sl e g

kil wlpwiesda sl L (T TSI Fg
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il peaivided

windiing naturs| resources, nereayine
population pressure and food demand
inthe 21  centurp ageleulturs generate
multiple challonpes ke productlon
af more food and fhre te ferd i growing
population with & smallar tursl abour fares and
moze feedstocks for 3 poteprially huge hiceneegy
mirket, espechilly I the many  szricultuce-
depentient develaping countries ineliding ndlg.
Further, abrupt westher fluctuztions aroind the
wotld Fave put huge pressure on agriculiural
food products for guality and sustanable
food -~ production. The Food - 364 Aariciture
Qrganlsation (FAD) has estimated thar the worly
population would reach 273 Willlan by 7050,
and the nceeate will eantinue il iy rogebns 11.'.!
blifian by 2100 [FAQ, 2017}, There are many
challenges. purtaining 1o restricted pancultural
production (ke sall degradatian through salinity,
nutrient deficiencies, low soil orpanic corbon
cantent, lower ground water tabls, etc. More
[mpartantly climate change is alsa challenging
agricullursl productivity to sustain. Therefore,
there 14 3 need to make our dgriculture semart
e that crop productivity could be sustained
thratgh mitigation af such challengss. The FAD
first fime defined the climate smart agriculture
asan approach that fransforms agei-food systema
towatds gresn and chimate sosilient practices:
It aims to mckic theoe. maln ablecthes (i)
sustainably increasing agricultural productivity
Bird Incomes; (] adapting and building resilience
lo climare change; and (i) reducing ond/or
rEmaving greenhouse gas-emissiond, whersyes
poisible.

Inindia, the Green Bsvolution during 1960-
Uadvecated the use of mineral fertilisers as well

Kurukshatsy W Jandary 2022

ot pesticides o increase pgriculiural praduction,
parsilel tn 1he development of various agricul tiesl
machlnerias. During: last two decades, Elahally,
there i3 significant deyalopment In Infarmation
communication technolopy [ICT) and wrtificls!
infelligence (Al), The wse al 1CT dnd Al makes
farming system smart with greater resources use

-efficlency, These technologies have faclitzted

controlling the equipmunts and devices remotsty,
Now rebots are being used in sgricubbural
operations such as harvesting and, weeding,
and aise drones are belhg used to fertiline crops

and monitor crop growth stages. Recently In

India, the government has mleased standand
wperating procedurs (S0P far use of drones Tor
the purpase of spraying pesticides on agriculture
erops; this move is welcomed by indusiry body
Crop Life |ndia which s commiteed to advancing
susiainable agriculture and It iz 3n sssociation

19



O 15 ARD diivin mimber companies I smp
bratectian

Smart farming s pzrfacming  sgricultural
operatiamg Armrtly with maore preciiion whereenr
FEGUL e in cortain gulinkity and nmainhy relies on
th? uEe of avtifioral Intalligence (At} and interna al
Things {InT) in eybir-phyaizal farm m'un'r:L‘.E"'I'E""--
smart firming addresses. many issues telatod 1o
Crop prodiction as it pllows manitering o the
EHEnpes |n clmate facter, o)l chardctaidstits
R0l ‘maitture, ete. The thisrnet af Thegs HaT]
techinology iz able 1o fink VaEFimiy remotE bnsars
sach.as robets, ground sensors and dronas, a9 this
echnology afivw devioes o he linked aguiher

Uslag the (nternet 1o be oparaled sitamatlelly.
Thy main Ides of smurt farming |5 Improving the
-l_pa'rlal mansgement precileds b IhmiiE'='ﬂF

Preduction and swaid th e-miduse of fereifisers and
pesticides: ' '

Understonding Smart Farming

I India the focus srea’ b mggrleulture, =
the recent timas, has boon on enhancing 12 mer
theames o diubling farmurs Income. Gawernmen:
of fndkz hos already Tauneboed degitislvaticn of gl
departments. One ol wmys of rneArcing farmet
incoames iz thtolugh the udw af (g)r0 2oes WIS
In agriculiure to fngraasn the overall elflichoney o
the agriculturl praduction rpcssses o sl g
thz entlre valus chain India’s MNatiensl Hralazy
on Alalso alms (o' realis2 92 poientlal doramie
dnd  socldl  benefits he  technolopy  offers
Further, the Natlanal Stratepy on Al reooplbes
agricyltdre 83 or2 of thoe priarity sector areas
far implemantation of Al drivea solutionz. [NIT)
Aayog, 2018), Informatlun  technalogy-based
farming system isalio known by many dames |ke

higital agricelture ffarming, precision agriculturs,
smart farming 2nd Al in Agricyfture. Thus, “Smart
Farming’ In Indiz |5 still 35 an emorglng concapt
that refers to managing farms using modarn
Information and communication technolugles
Ilke 1aT, robatica; drones and Al to ingresse-the
‘Quantity and quality of praducts while oprimising
the human labour resuired by production,
These include variable rats appllcators, Internet
af Ihlng} [laT}), geo-positioning nyetems,  blp
data, unmunned aerlal vehicles WAV (drones),
a.ulnmatatl Witems, and  robotics.  Smart
latming It bated on 3 precie and resoyspe

-4

o attaTTan AT
et aup-.[ﬂﬂl:h - af il ik
erfl_l:m fficiency o agricultural B =L vk
b : -|:| gality dnd salety on & 2d 411t
Apreasc q =fi 1I-'||'r|'||:"': =iy [ l.l,|l'r

l: HGWEWL frur" - | f 0 L | 1
:2:1:” {prming $houlid provide SUOCE VEILE 1 iky

o i LIEE] y BETINIDE Ty g
lmmm"nr:ﬁ';i?:rl:t::pInitaTIuH SpeLtinn. Irulj
b H'“*-""':Em emart farming tighri|ogies {%Fry)
:l:riﬁfdl-.-m#d' Iata. three mam calfgonee: [jf

] a-aEamEst Infu_f-rnarlun dpsiemy [Fadig)
:ﬁﬂrl:clﬁinn agnr_ul_turn [P ‘wﬁzms: and. (il
.}Hf.::‘.ull:urlal automation and robonios,

Ehd1%a pikpresent malnly sofWare syslems fop
chllecting, processing, Staring, anid .du. _!rtrrnln.::rl:_LF
data in tha form raglived to carry out a farm'y
apifatiany and functions, Smarf farming g
ketown =% precistan agricuiture refdrs o the
farming managEmint cebeepl aimed tl'tuptlrnu&.nt
input use besed on recording  technolagies
to obiarvn and measure ||'i.'ti1r'-ill'1d Intra-Figla
spattal mad termiporal yariabillty in crops, alming
la imbrgee  dronomic  returns  and  reduce
erveirpnmental impact, Frecisien agriculiees i
able e Intreass input =Hiclancy bor fﬂ?l'il-"l'liﬂil"dr]ﬂ
alt gven (nerpasing craductian ratd, USHEE femole
srezing techngloppe fof UnNtS gwtfiering with
slihar safallite platlormys lor space lmagery, ar
nhrerad o LAY Tar e2dial appiications, combined
use of swgors for, ground data acouinition,
airsloey petweple [er interconnecting them,
zeaznatial dath zralytics coming [rbm differeat
sources, decision support systems  (DSSq) for
opllimised farming decision-making, and others,

Agricultural putemation and robotics are
segarate. bl casely related ICT sectors. They
are Intercaonnected o cover the process af
applying automatic control, srtificial intelligance
techniques, and robotic platforms at all levels of
sgriculturnl production, Automation technalogies
In kgficultwre found hKigh ressarch  Intedest
with machine learning: being thorsughly used
fur agricultural purposes, as well as computer
wislon, arbificial intelllgence, three-dimensional
(30) Imzgery,-and navigation systems for off-
ropd agncultural vehicles. Based on thsse
tevelopmants and on the mdustrial state-af the-
art robotics, agtleultursl robats of all types e
zpplied with spacific tasks, such os wesd contral,
harvesting, ercin recent yoars, In thiv way smart
tarming is a futuristic techniqus for raising crops

Kurukshetra B8 tonpary Z072
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lmproving agticuliural production: a _
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o fallgive: (1)
© data on the

Main Pillars of Smart Farming

Smiary Iﬂl’lﬂif‘!-l; s mainly hazed on the
internet of Things (1aT) technologies related 1o
all agricultural procusses and practices |n riedl:
time, including irfigation and plamt protection,
ltyprovimg mraduct quality, cantralling fort|lisstion
ptocess, and disesse prediction, s Thes, the
makn pillsrs of smart Farming Include 16T, the rele
af internet connection, and wmart <efsere.

Internet of Things {IoT)

In the agricultural fisld, laT technology has
made significant development in helping farmary
make the appropriate decision retited to irmigatian
and fertiliser application. The smart ystEms
enhance the accuracy of davices that monitar gl ant
Erowth, Smart farm management requires using
ICT, ground sensdes, and tontral systems iratalled
on robots, autonomous viehlcles, and other
automatad devices: The success of smart svstems
deprnds an high-spesd intermet, advanced moblle
devices, Jand sateliites to provide images and
patitisning. Accarding to the report of the Faod
znd Agriculture Organization [FAD, 2017}, sbout
0-40 percent of crops are fost annually dus 1o

pests and diseases and as a result of Lack of good

manitoring system of the state of the crop. Hence,
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the uss of mmnsors and smat systemi allows
manitering of weather factars, fostility status, brd
aluy determining the right.rumber of fertilisers ar
nesticide necassary for crop growih.

sonzors

A sendor s deviee that produces an gutat
vihat for the purpose o wnsing af & physical
Fhenamenan, in the hroadest definilion, a sensar
It 3 device, module, machine, ot subsysten that
deincts evonts or ehanges in ity environmanl
and sepdy the infarmation 10 athee elecironie
sysiem; lrequently a mmpluibe [0 amart farming
e af tensars ploy on important role lar preclie
application of knmets as perthe aemand to avald
losses and mivute. Sensors ars respniitle far
MERLUringG and montaring ail futiars in the gt
WM and major applications of sensors in
meanitanng and docivian suppart system of smart
frming sfe 45 tallones:

1) Sall Heatth Maonltering: Monitodlng el el
health with sansars 12wt the fme for toking:
Meht decision sx tanvenhianal metha far
ol health evomation i bedicus snd Y
Lonsuming. Sensors can be used for satimaticen
ol nitrate concentration, phosphute cantent,
soll mpisture content, il compaction, land
cizssification and In geperal soil fertiiity status
®iE On the basin of soll he=ith manoring
by sensors, nutrient recommendstion can
be made for different crops and erepping
yitams,

4] Smart Irrigation System: Water 1s 4 preclas
Input In agricultdre and sensorm hielp In
deciding the right tme and smaurt af water
application for differeat crops to gvoid Taws
of walur. Smart irtigation system thraush
ute of sonsars helps ) i monitaring . water
tevel, efficency of indgatlon pufsR, watoy
seheduling, leakage detection snd o dimate
rrlven frrigation.

3) Leaf Discate Identification: Sensors are
htlprh'.lhnquIcHdﬂmlﬁ:aHnnﬂ'nlimdln_rsﬁs
like tomato yellow leat cufl virus, damape
due Lo paratites, diztease in paddy leaves and
leaf based identification of banana dizeate,
ore,

4] Improving Crop Yield: in the prasent scensrio
improving crop yield and productivity are

a1



the majer concein cansudenng the sather
vagaties and incraasing food damand, 11 6
passmie 1o increase productivily thimigh yz=
of sennors by secopn|sng premature oops,
estimution uf fortilisgr regulmemimd,  plond
wrress fdentification and Infectian of imais-
pects and divsases. || holps In the umply
attlon 10 cverchne Yness o resses for beltes
harest

3 Improving  Post  HEvesting  Achivitips:
Sonsors aleo help in the improvng the poit-
harwest sl itienviz . prain storage. mventiry
managemant, wnrErt traagpartation and ahe
frashness of crop [lond), e

f] Smart Anlmoal Hiosbandry: e apicoliuré,
ailma| Blsbandry plive = importamt role
and coniritertes siguif| ssntly in the welize of
farmers in Indim. Sersors gsabls monitaring
Ol cows i dalries, hongy bes  polom
Ppoultry faras, und wheep lacatlan trcking
idemilcation of gost diseisas aod hores
acthity ferogndiinn, ale

Rode of 56 Network in Smart Farming

The 56 notwork provides 3 very hh 1peed
imrarnel to transform diks o low timu. The dag
transter uklhg the 5G natwork i fastar hap othes
netwarks = B incressss download, Thes e
many advimtages af using 2 58 netwark in smat
applestiony »¢ Tollewe:

v High daty transisr capacity, low latonely).

* Very high conogciion demity compared io
anathes network,

* Spertral efficlenoy mprovemant

+  Smooth communiTssion performance.

s Ertendve povernmpe |

= High effiziencynf netuerh L

Application of Smart Farming in Indian Context
internet of Things (loT) Based on Drones

The Goyernment of lndia has formudsited
itondard oprling procodures |5oP) tor wie of
drones far the pyrpowe of sprving pesticide
and fertilers on apicubursl crope Drenes
can perlorm numeruss functions that lead 1o
improving agncultural practices. Locunts Hawn
been attacking wnd destroying lurge swathes of
!ﬁdl;l*s' rbps Gn & roguiar bagiz since the winter

A2

et of 2018 and the attack s “antinumg, 1
Agreiurs Minjutries bathat the cenqey) md‘:’
stote levmli have peen oslng drones fgr T PP !
aprwying. They are proving 10 8o on e,
yulution m e otherwlie challengmng ST
wheri Inidin sutfers targe amounts of oreg (g, N
thi state= of Ralgsthan. Gujnrat, Madbkya Fratoih
did Uttar Frapesh

Dropes  are  ola used dn firegatipn
minltering creo health, planting, crop ‘H:l!-']'ul.n.g:
crop (mpection, and sall aralyun, v wddizion,
the drone squipped with sswveral sensors, Ip
cameras, thermal, multlsprciral and ooicg
imaging cameras can be wiod 10 mondior tigy
condltians and diseanes, plant health indacangn,
wegztable donsity, pesticide prospeeting, fertl |y
uze. canogy. cover mapping, field orodiction,
plant count, plant height measurcmons, field
wiaber mapeing, esploratory ropeits nitrope
ireaanrement. Furbsemone, It can monitor the
state of plant based on some vegetativ iodion
that can be <llisitdy caldiiated by mift =il
Imuges, such, at the Mormaliped Oiffarédnee
Mogetaton Iradex (NDWI], which B considarsd
vy effertive, [espite the many E2o=hs of
divne applicatians In. agricidtursl aperatiom,
Theee arn significant challgnyges which it ks
uve, 2spacially in deuplon g countries e Indi
Diomin - ste expensive, sipecialy thoss wits
good wiltware, Hantiwaie tooh, devicss, high-
resoluting camedas, and theemal comeres The
fdrone can fly tor & shert time, rezching dn hour
bt beips Lhwrdfore, tho (llghe line parh must oo
Bro dwt e iined samldlering the gverlpp Bateah
the flight fines, Legal limitutian af drone ine
raeds purmite for e ap=rrtion due to seturiy
Py of Vicw. The operallba ol drisnas is atfocted
9y climatic condithans pasticufarly wind speed
aaf riny affect Ibe drone pedoreanez, a0

the weather must bie connigered befure i
dinongs.

Robotics in Agriculture

The labibur shorigge ks belsg cangidered
an A malor imppdiment [ ceap cutwation e
riecent years, 1o tackle fhis ks = sustoinalis
fond security, the amriculturgl iobot cuny wied
e et iy sgriculiura) practices. o7 has
contribiuted to the develppment of mabots is
achleve multple agricoliural actieitles, whese

— sl fukabers @ ey 2000



abots can patit meny functions instezd of
fumaps, Tie i such maodarn technaology
i sariculurt farl cates smproved agricattye
cffigienty. reducad iErating costs and Lime. in
L delition, theto betscan e ducs the envranmental
fution af up 1@ 80 perrent crused by farm's
pesti:ldﬂ Agricultural Fobots cdn bBe practical
toals te provide unta reenitional salutions 1o face
sbour- shoriages: pspocullly i case the wread
ot pandermics like COVIR-19. Several pgricultural
robrots, such pe roboty for Marvesting, seedling;
weed datactian, irrigation, and pest infeddation,
livestack applications, eto, ean perfarm many
funcilors, Maseouer, robats arke used surcessfully
iy several Industrisl =pplications; for axample,
quality captrul, packaging, mateerial handling.
rransporTaTien, procozsing, and inspaction.

Grain Bank Model of ERGOS

Ergis s deyeloped 3 unigue model In tha
Anti-teeh landscape called "Grain Rank NMade|”
that |3 previding doorstep access ta end-to-end
post-harvest supply chain selutions 1o small and
marginal farmeid, e, enabling farmars 1o conver
thelr grains inta tradoble digital sssets, avail eredil
zga(nat those asvets through pertner NBFCs and
Wanks, aid gt belter pricesfor their producs, The
Erpus model offers farmis 1he thewibill ity to.storef
withdraw evnn 3 single biag af praine Farmerd get
\mmudiate liqyldity and betlér incime as they
don't have toisel] odl their produce gt ance 3t the
prevziing markst ralss durfng hardodd season.
Through an affic|gnt use of technology and direct
farmer. engagement, they, provide storage, rredil
and market linkage servites to farmers i the fam

gaty.
Swiart Decisior Support Systems (SDSS)

Smart Decliion Suppert Systems (5055) In
the agricultuse sector aums 10 suppart farmers in
making proper declsion |mirtlgation managameme,
tertillsation orepess. ond others for  service
aperations, In addition, 3 decision supEart SYHET
have been proposed for ielgation managemint,
35 the systom Includes spatial iocation datz end
crop tharacterstics- fn terms of crop growth
sages, planting date and wilsr Pt ments,
precpitnllgn, tEmparature, - as will as -.-u1_l
charatteristics =nd watsr holding capacity, It Blner
Includes wm |hference system that derermines
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wrigillon timing to maintain 2ol mosiuee o 1
the appropriote limits: this gEIam it ool

Impacts |y teeme o) water wse ollie

quality of crap yield. Thie geaopatial Tl e
I somtlheousty prosdded by various a1 s
saftware systm which makss all (et o s

on those datmn.

Monltaring and Risk Management [«
Agriculture

Yuktie Teehhologies = an agmiesh Atariap
based In Qangalore |5 providing handy digital
tools for agricuituse fatm monftoring aad sk
maragement, These small dighal togls help
farmarz to meks declvions and Implameant best
practices that increase yleld and redies losses
The tesls are powersd by thelr hardwars and
saftwarp solution that 1hey call Gresnianse (ol
devires and Greensepse dashboard, Lresns=nss
g gn pigrid remote menitorlng and snakyties
wolution for agricuiture, Greensante nodes with
tasnbeard provide an efisctive Loal lar monitoring
ard fiz=ace, pesk, snd lrigation managsment.
Thelr sofar powared weather statlon provide ioal
time weathes vanditinns anytime from anywhoie.
In Odisha  mécra-weather station of Yukiis
cnlieces data from diffesant tocations using exsiing
indigerous knowledge, comblng [t with research
to provide 3 digital teal that helpsthem distribote
grap-specific advisory ta @ group nl tribal farmers
v ke glimiate smart dgricultusal practices,

Automatic Watering and Irrigation

Watet o irrlgation [x becoming scatce nol
only in snd and semi-arid roglons bul alsa in
ivee high rainfall reglons; betauis of tho uneven
disttibition of rainfall pattepnthat is notsultabiefor
mait of the crope In this mudern 3pe, sdbsurfocs
drlp irrigation (51} plays & vital rola Towr Judicious
uee of watar 25 per the regquitement of the srop,
But this system stlll needs to be maintalned by
rhe Gptralodg, In orden to improve 113 aflicienoy
and snsure water demand pf the crog, efforts for
<0l aseembling with molstura level deteciors ars
ketpful in bester crap germination @nd yield

Driverleas Tractor

Automated  tractars  (driverless  Lractor)
Intagroted with hardwors. and special-purpase
deglgned software are working mare efficiently,
this, changing sgriculturat machinen. However,

= (43)
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driverless tractors aie pperited by mosltaring
St tha hetp to rum and recognise = Lractor
0 Tield boundaries Lu. GRS for mapping #nd
NMIRation, JoT conpected o famote SHNSDN
a8l monitating syitem, snd radam for ebject
thetection in the fipld, Dilynrinss tractoe can b
VELY Impnrtant to perfaem seversl practices, wuch
9& spraving of erop can tpy fer the management of
inzmets, diseasas gnd salactive woad troatments,
tither thege waedl are managsd by spraying
herbicide ar by ffame burning in the lallaw land
driven by sutomated troctet,

Challenges and oppariunitics

Without any deubt. smarn furming ks kalaful fee
farming community with rea|time aleres. helpe
T managemant and precise use of aurlcultyral
FRseurces for sustainoble food producticn and
nereazed profits. To undemtand e challenges
Msoclsted with smart farming in Indle, we hawe
W0 considar 3 typleal Inttan farm =pd accoedingly
decign smart tosls and Lechnigues which. mean
that smart farming has 1o he custamised sccorylng
ta typical indlan gmall and margmal fermerd.
Thies, main challenge iz the small Lindhaldings,
tragmented farmns and the farmers are unable (o
Adapt imart farming with (Imited knmwladge and
shills, Agart ftom these, thoere are mony other
challenges which alta need to ho Improved to
miake smart {arming s raality in tndla,

Internet Connectivity: Smart ta Fming mainly
relles an the faster intarnat canneetlvity, Bildge
between farmers, smart communication devies
and field-based sensars for roul-time (Hfarmation
end management is still 0 challenge. Bur most
villages and farming communities do ot have
teeess to Infernet all the time. This makss the
adaption of smart farming difficull.

Global Positioning System (GPS) Sienals: GPS
signal transmission is difficult In heterozeneous
topography like hilly, forestsand fisld with a derse
tree planting.

Energy Requirement: Datn collection and
processing centres and many 10T basad seraors
need uninterrupted and eontinuous anerpy for
9 succeussful application. Whersas, developing
countries ke Indla are alresdy rdaning out af
enErgY rasourcas; Sa, this may bea major hindrance
tor lzrge scale adaptation of smart farms in near
future.

srmvart farming e vhe need af hiur, howas, ith
puccest in 14 faut ndootioninindiathe inngyy, .
friat hu feeusedon ]ﬂ“' e t.!l:hﬂﬁlﬂglrl_ {1 e
snd ey portable tools, wnd eustom |-,,_.."|#
prstom mndule anil credit Izlity. Sovergm,
ol Indi hes alvesdy started digitalizaggn,
.Hf:.l'“ |||‘|;|,,'|'E ang pll su IJ:IJ'WT- ot l[h‘ﬂH'IE':I i"l_'dll'l.:l:“..
tramiferred U the bank actounts at farmpe,
Sromatlan al Farmer Praducef UFEE'lTll!lFlLIum
(FPOst migh: mpke Smgrt farming o rezlity by
anabling farmers o wear expentive tools, Fins,
thi b ggettnppartunity for ermart farming dipp)
pgficulture werost the entive agnculture valis
chaln from the upstremm [Inputs and producion
procosses) 16 the dowrdtreom (post-harvest g,y
watue agdgnion/ food procezsing) i tha BMEerTEnep
al FROs 7 India
Conclusion

The scenario far smart  farmingfdigia|
ajriculiure |3 pramising In-India, Smart farming
aimy fo incrozse prodoclion and Improve the
elficlant use of fand, waiter and other rescurces
wied in agricutture, Therefors; smart lirming s
the fiture faclitating hatter utilisation af precioue
resourt=s, inputs and envlrenmentsl protectipn,
The key factors to sucteed insmart Fseming In
Ihdiie areatfordabilivy of technology, cosn of azcess
and apemtinns, eaty maintennnce of Syslames,
fimely grisvancé rodrassal bnd appropriate policy
spwert. Robust research and development in tha
field of smart fatming (|5 needed. sa that smart
tarming can smpawar. Indizn faemers to Lustain
thlr farm praductivity and livelinaod,
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Prioritising Climate Smart Agriculture

Ankits Sharma ond Deskhit Bhattacharyn

“rrmate thange o %l o Betuie puiskang but o sealey shich nllof e e wiinmusg, Seciibig e bnontlol futere el
sttt Tmimmmed, = ala thet Vel gmcurily of e drendent wa Phusii_ 14 & erdikal prioeety fer the gowdommaed. Thin irsst o
ther maifur d e Bl lpnn pfymabdin, i elwren]s o} G4 Suve Bown Sekuad in e muit of 1 [[STOmmens & Yl e
tr onpeliu e el lind iibivitben. Fow poinid wih os Cub Sabhed r7o0l]|, exdensbail 40 (yiony end noy [rnmeties i b ek i

gitn ity i e fumare dwallocn chasg o2 o Taviny poes

s

b Ievchiars priciftiral sesver i divarse
vvill, i dvmamic miportongg
B wilintne oy 10 [EELEE ) 1oy e

=z A0 around 54,0 percent ol | ndias
artal workiores ingaged in agriculture and #lhod
a-rrdbHi Thae 1A | et ol the el inr '1.'j|_|_,|_|'|._|.|r
pon B o 0 Vol T I I il of Tndie
Timate-changs, Fosdven, had offwraed == 5 atter
: efar agrculburn.

1k

o cofilein ta

Tho intaraction befwsen asrcuiore  and
slanate chonge i mulblsceted, snd pleys o n
g’ clemmtiEally diverse regions  oifferentiy,
geemll, the countrywide deilive = mijur orup
antds due te climite change affects Setwaan 2010
gngd 2035 omdd Be an high 235 percenl, worsenmg
farther with fime: The 2<iimoted impsts of th
watar|eal wngd futiire climate chanpe on coreal ofog
siotdy in differmnt regipns indlcote thar auth yewd
s c3n e wp Lo 35 peveent for rice, 20 foicant

for wheul, 50 pordent fof darghum, B3 percant far
I'.Iurln,'1,|_ ang 04l ot st far rromipe dioandl g on 1
|ncaneam, futurs clemate scenoribs and. projected
via T, Hizgher 18 mpemriueo eynnmuaify r=ducss vl
af fletirable frops skl enetareging ol and
pnnt prolileration, Percoptiane al wonaning yisit,
dlsgases peats, and mmfall Heve bezn docomented
acroms tho Indlan wmbcominerd in & numsse of
studies, Indicating thereul, proasEnt, and onemnng
thiest which ¢ imate chagpe posas el

iryivumnan term, Ehig comild rrsaog Adige decd ies
ot srad) Lrmmers” tendtiold ings umviable Sus o the
farlicoing factors

water Conflick: Argund 80-20 peropst of the
COUNTIY'S WRIES CONS U MPTDN SCCU s Wik 1'1'||I-.
auricultyre and afiled spas= Despile LGch an
pittived woler tonsumplion patiarn; reughly
hall a* ke 1:.;|.:||r!"":. arrcttine |6 Fainded,
wlsuyhie o smeather pomerny and having
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vishatile yigtds. The pricdes of Road (rigation
mokes Inidian agriculiure’s wates ffﬁ'-'"!'l':'l"
paar, whete Indian agriculture Tequires 23
smet waler consumptian comparad o oiher
oo gl puliral countries.

o Lland Fragmentation: Stules have ploced
Ve root couse of poverty in Indie te be land
fragmestatiom- the average size af [apdhaldings
heve come diown to 1.0% heotares; with twb-
thirds af all haldings heing - belew 1 hactare
Incemes Trom cultivabon tead (o (ollow
Iragmentation measures, whereby average

micnthly per capita Income lrom agflculivre:

rimges from 5 2,311 in Punjob to flx 250
i West Benigak Such Irmpgmentation privents
aconmmies of scale and holdlngs below and
=riind 1 hectare (e, marginal holdings] tend
1 bz inyufficient 4o provide for o Tamilys
consurpiion weeds. Marginal holdings are

Particularly vulnerable to Lhe sffeets of cilsiare
chanps

*  Soil Chemiutry: The incorrec) wie of f&rlllsers
3 alse changing dimare patterm have been
thanging =all chemistiy =cross Indla, This
problems ol salisisption, diserification, and
degradanon 3re direct consequences of pnos
aptcullursl prectioe, These processen walld
be imensified by Himate change, sdusrssly
ImipacTing praductivity and arabile fand

At the same tme, agriculturs |5 3kt a i for
coritribltor to the elimate froblem, Agriculture Iz
a fuel and water intehzhes Buslness 4nd generatee
19-28 purcent af total global preenhouse gag
smltsicnz, 1L iz further to be noted flhat aroidng
brie-third of sl produce is wasted, which in and of
Mzelf embadies a lorge carbion foatpoin,

Cancamitantly, sddressing these key issues

rEquire not only a flexible policy fromewars, But

close caordinstion with all dakihoiders. THe issue
I wide-ranging in not only b Incidenge bt ako
implications-employmen, fool s#eurlty, migration.
The varlance in nstitutions, practices, and agro-
efimatic 20nes necessltste grassrnots engagemeng
toddress climate change risky,

Climate Smart Agriculture [CSA)

The Food and Apricilture Crganivanon fhaEs-

developedtheconceptol Climste Smart Agriculture,
which was presentad at the Hague-Confershee on
.ﬁ.gi'll:ulmm, Food Security and Climate Change |n
2010. The FAQ describes the concept as followy:

(46
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“Climatz-xmart - agriculiure Ir
approuch '.‘r_‘TEIT |ﬁ5|lil'l__'g.|-|:ldﬁ schons g ”lil::{.iﬂ
agiv-food sysloms towdrds greay AN Lhn
resitient prachices, Tag

it Fime o tackle three mgin il by
sustainably Increasing agriculturgl g " Fn'::,
and Intomes| adaptiog and bullding (e by
climate change; antd redunlng andfar “-‘-I'If.‘:-.-|h
greenhause gai emissions, whery posgj), g

whit constitutes 3 CSA practice jy 4
spétiic, dupending on _focal socin-eqgnger
anvirenmental and elimate chatgs taciarn.

FAD  prcommends  the SOnOEh
Ipplaseenied through five m:l‘]nn.pulrm_- ExpEng
the mildence Bt far CSA, supporting 1l
policy framesciss strengthening natigng) ar
local lastitukion pahaocing funding-and fnap
pptions, and imsmanting C3A practicet st fag
tewal®

Three Pillars of C5A

* Productivity: C3A sime e sustilmably raje
agricultural productivity and incomzs from
agricultural and atlied actvities while tisfuacing
coficarns refadng to the enviconmens, A
canitral focus of this endesvour s 19 sramots
food and nutriion security. A kep Luntept
nelated to ralding productivity s LUEtanahly
intensshcation, dencrlbed a5 “an Ipproack
using  Ihnovations to Increase preductivity
on - =asting - agricoltural fand with posite
enviranmental  and  socizl  impscts.  Bath
words, “zustalnable’ and ‘Interaffication’, cary
reqlal welght. Siutainabile intensificstion takes
into consideration the jmpact on averal farm
praductivity, prafitability, stability, production
s miarkel risks, resilfence, ap well 3z the
iMerests and capacity of Individual farmers
W adopt ntiovations, 1t iz nat limited o
envirsamental eoncerns, but alie Ingludes
sotlal and ecanomic criteria vuch a3 improving
livelihods, squiky and sotlal aapltal

= Adaptation) C5A dims to reduce the sxposure
of farmers 1o shart-tearm fisks, while aiso
Hrengihen g their resifience by Bullding thieir
Eapacity te adapt and praspen in the face of
shocks and longer-torm stresses. Parniular
FEnGan I glven to protect the ECOaySEEM
services which egasystsmy provide 1o fermers
and others, These services are aseantial for
ma3intzining productivity and our abllity
ailapt to climate changes
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H“i":l:l-mli The pi=hatish oF pfe=tom
vt fhe: maran ' Edfhen captursg 3
cofe caneernh o Hon implizs o reduTion

o[ amizuans far oo 0 ohlstie o hilo of fond,
Hpre o il that b sreduced The preventian
of deforestatron, sOmmmon ol costaineblp
practiees, and the monagement of tols e
freee W ways thil moomiass thedr potemisl
sa st 28 earbon sirks snd shearl curben Lam
ther atmargheie 5 3 part-of mitigation,

charactetistics o CRA

C5A differs from comentionsl agrbcalniral

paradigs duiz 1o the ollowing.

ciA soEmphy 1o sddreds dimate changs's
caissay and pifecrs; Contrary to comventlona!
aptieuhural development, CSA tystematically
jnrngrates climare chwege oo the planping
sndd uvelpprent of sustaimalle agriouleal
Tpalomis

CBA Intogrates imple godls snd minages
miultpde  Wade cfi: SAN  three  primary
plilers afe ipterrelsted concetnd (IFcsaased
productivily,  eohanced resiliesce §nd
reduced emltsions. However, the resultant
brade-offs often cannot maxionlse the plitire
simulthnuously, only gptimize them, Thus,
rrile 3hd Fssociaterd bensfts muit be weighed
gitugtion bo sitlation, basod on stakeholoer
objecthves  and  idenfifying  imdwrlving
synrg|pd

C5A malntains 2nosystem seovces: Eeosystems
provide the agricultiral sactor with 3 number
of funpaid -servicesclean oatural water,
materials, foad, sunlight, ste. CSA attempls
to Ensure the wastalnability of thase seevices,
preventing thei degradation,

CSA has: multple entry points at differenl
lewnly; CSA s pet o rigld-set of parSculs
practices, technnlogles, or methodokegics- It
it only & condepl amenable to adaptation. |1
has multiple entry polnts, ranging from the
davelopmen of technplogies and practicas to
the mlabaration of climate changs modets and
scenarios, informatipn technodogy, insuance

sthemas, valie chains and the strengthening

of instituomal and  political - enzhbling

environments. &s sych, [t gaet beyond ungle

teehmalogy at the farm level and includes the
Wtegration of multiple interventoni thie
food system, landscape, walue chain of pokcy
heved:

A

o (Ehhasmomteespecioty: Whiat [y aoprapriate
sustiinable pimctice 1n 3 manhland Moy proee
| |menprapriats e atk] Wnd. According ta tha
tenteat of the situition, Inteiventiont s
tahi Into account how differeit dlemontd
Interdct @t Uhe landscape [eesl withn or
among etouytems and 31 3 pert of diffarent
|nstitutionst Ererzemeans, foclyl realifies amd
pelites structures. The reduces The wope
tor graniference of lessons frum oni place 1o
anathar,

& A involuss the margineliied; The winemble
and marginalised, mefuiive ol women, dhen
posses the muarging lends which arm most
valnesabin Ta climsis eveats lle drought
and Moods, They are, thut, most ety o be
affettad by cflmale chango. The relevant wub-
goul is @ hilld wp ihe sdepiive capacey. al
thasze Vulnerabie ttabeholder = that they c=n
build tHuic capacity ta ondiine natuval disarten
Naturally, the governing ssteens of the pleoe and
the refatve bargening pawers:of stakeholders
Tt e Gakin 0t accomi,

~The Mitigation  of Climate Change  in

Agricultuee  (MICTA) programme of the A0

penerates technical knowlrdps, working on 1he

ground and with partness within the Unjed

Mattons Framework Convenlian on Climate Changs

it offers a macro frameswork 12 add 125 CSA through

the folawing:

o Moritonng und pswessing  graenbegss gas
(M) amlilone and the mitiplicn potential
| agricuttuee;

o Devedoping the cepapty of dtakaboldors
worhimg on autkanal GHG inventorles ond
farrnnrs walng CSA practices:

e Carrying cut life cytle azssssments o guide
dacivlon making;

o Giving guidanto on chmate change minganan
and aduptation opfions, inchiding for paatlands
and organiz soily

s Malpstreaming gender In C5A, facllitating
onlice communitics of gracnco, aml running
gnfing learning events.

Koy Government initiatives on C5A
Tha Govelnment of Indla  has multpie

avararching progremmes to defivar C5A elements

to Indign farmars In an affordable. sccessible,
ard adaptible manner, Beddes the following, a

nlimber of gt projects and studies 3re carned ou

e — T (7)
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frem time to time, an sxample biting the Nadons!
Institute of Riral Development and Panchayat
Ral INIHOPR) coortinated o pilot praject on 25
Climate Smart* Agricultural Tochnigues in Blhar
and Madhya Prodesh-5tates considencd vulri otk

l;;;ge #ftacts of climats change-betwean 2015 ans

National Innovations on Climate Resillent
Agriculture (NICRA)

 Indlan Cauncil of Agricultural Research (ICAR)
launched 3 Aapship metwork project ‘Mational
Inmovatians in Climate Resil e Agricy fturs” (INICHA}
In 2011 THe project =ims af =tratesic research
On adaptation and mitigation,  demonstration
of technologies on farmery’ Helds snd ereating
swareness ameng farmers and other stakeholders
o minimise the elimeric chadge impacts en
agrculture. '

in the strategic research, the main thrust arees
covarad arg (I) identifying mast valnerable Histrics?
regions, |Il) evalying erop wmrieties and mansgement
practices for adaptation and mitigstian, (i) ascessing
‘elimate changs impacts on livestock, fisheries and
pouhry and identifying adaptation strategies

50 fan, 7 climate restlisar varldties and
650 district agricultural contingency plans have
hesn developsd besldes asssssing the sk and
vulnerability ol indian agrleultiyre (o fimata
change.

Undar vechnolary demonstrations, lozation
specific technologles Fave been demonstrated |n
151 climatically valnerable districte

.
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In the past nme years, lﬁfﬂh_ RN
programs. hove  been  condictsd throughoy
thia country under NICRA project 1o crucing

stakehalders arivarivws aspocts of Eiim“ﬂ'ﬂhangq

and reslllont techanlogias, cowring 51dns
stzkehelders 1o =3 10 enable wider adopting o
climate resllient teehnoluges and ncregze In
i lde.

Notional Mission far Sustainable Agricultyes

NMEA derlves it mandate from Sistanab
Agrleulture: Mission which iz one ol the gy
Misslons cltlined wndér National Action plap
on Climate Change (NAPCC) the MMEA aim
Bt promoting sustainable sgricultuie through §
serles of 2daptation measures focusing on ag
may dimensiong encompassing lodian agrichines
namely; ‘improved Crop Sseds, Livéitork &l
Fiih Coltures’, “Water Use  Effitiency’, ‘et
Mansgement”, Improvid Farm Practices, Nutrient
Mansgement’, ‘Agricullural nsurance’, ‘Credi
UppLrt’, ‘Markely', ‘Acgess to Information’ oed
‘Livelfnood Diversification”,

WM& srchitecture has beon dusigned by
canverging, cansolidating and stbsuming ol
ungoing a5 wall a5 newly proposed activities!
programimmes related 1w sustainable agriculture
With a special emphasis Gn sgjl and wits
tonseryation, water use efficiency, soil health
maragement 3nd rainfed area development, The
focus of NMEA will be to Infise the judiclos
utirsation of resolirees of commons through
community based appraach
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mnoels InspLEEu Viites which Tﬂ:"l.::p.n&r:
wiverie effoctn of Liinle chanpe The B Etivities
wnder this schame sne implemmeited i 4 projuct
mode. The projeess relited to adaptation In setan
pich a3 agreulturs, =nimal husbary, wiler,
farpery, touram, oic. aro sligibic for funding
pmder NAFCC. Motlonal Bonk for Agriculiure s
Rural Developmenl (NABARD] |s the Maticma|
implementing Entity (NIE), The dedicated Winoouy
for afimare Anance fosins & spiclt of RO E e
bedéralidtn among stutes and encourages e ihanced
fhenate achon

Pradhan Mantri Krishi Sinchayee Yojana
(PMIKSY]

Pradhan Wsntd  Krishi Sinchayes Yojana
|PAKSY) has. been formulated with tha vision of
Hxterding 1he ceveraga of irrigation ‘Har Khet ko
poal and Improving Witk use ¥MEwicy "Mose
crep par drop” In = focusad mianner with end ta
end salution an source creation, distribution,
management, okl applicaiion  and extension
acttvities, The Schame contalns withln ftselt o
WMicro-irrigation Fund (MIF), o focus on protes iy
irngatan, and water yse efficlency interveations
to not only cvpand india’s irripation networks
but impeave s wificiency (0 a cmate conselous
nanner

Zero Budget Natural Farming [ZBNF] and
Qrganic Agriculture

Thare has boen & conscious effort from the
govarnment to promote ZBNF, ard other kinds
of organic farming acrass India, Use of high yicld
varety (HYV) sgeds, pasticides, and fertillsars in
modern agriculture have long term jmpacts on
20f, human, and enviranmental health, Thesa
mputy zre also costly far wmall fermars, whe sre
forced 1o take on deht for the same. The result
B that during times of climale change, when the
Rrmers' visdnerabilitics are increasing, they are
fited with the possibliity of debt traps ewing
o flling yinlds nnd extrsme woather avants.
Iore Budger NMatural Farming, as also other
"digenous kinds of organit farming technigues,
offiets 3 commerclally viable and environmentally
f'iﬂﬁt-ﬂi' alternative. The uye of such tethniques

F‘-"'iﬂ'd'ﬂ.'ril Mnedry 2023

e
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L": llf;ﬁc:!l-!r EAUSe furming aystoms 1o algn Wit
clirm.:: :;nulinmnﬂ.;_lmt. and may offer hattas
lnﬂmx!m.mmm impared o eonventiong
ll’h'\r'Fumﬂ:l

tlimate chyngs |

POvimility, pur 5 ne langer 8 fupgee

_ Sty which all ol ds are
witnesiing, Sacuring the financlal fusurg of

Wndian farmerny, 3 M= the i
| Fand weeutiby af thase
dupendent on thate, s 3 zrucial priociy far ths

UEVRImMEN, The urgen ty ol the mattss |s not fes
EFﬂ." policymakers, and clements of TS5 have

EHN Baked nio oy o the governmant's uztfye
Hhemes for AgtcUiture and alfivd Betivirhes
Tha follewing frw' poins ean e taken up more

vigarausly in the haure to affect change at »
lastor paco.

* A linked erediv The paisen of agroutur
fance o farmes willing 12 adapl, o thase
having adapt=d T84 tochniques will be 3 hey
catalyit In acealersting L he pracess oladopelan,
Seefc contessions and offers in this regud
Can et Up pesitve incennives for farmer.

* Eelenslon Seevices; The froper sdoption of
€50 requires conslsisnt, comprehensive, gnd
Frasenots extension sarvices for tho farmere
The sdopiion of new systems, in brepk with
what they have dane for decades, czn be 3
pousible deterrant which shoold be attenimted
throlgh ¢haar and verifiatila information baing
proviged to the farmer in ks own linpege.
The profiferaton of mabile services tar ba &
key enabier, whens CEA is prioritised in exmting
and uptoming tele-extentinn sarvicm

® |onpeatipn; Indiep agplstaiups heve besn
providing affordable, sialabilie solutiond in tha
fiehd of soll tesiing: dissstsr early warming,
and farm management, etc. Holding contests
with posudble proturement topders for such
products by the government cin inceihiiviee
scintific innovatian bn T feld,

(The authors ore Atststant Vive Hudﬂmu
Folicy, Strategy and Aesearch at lovest indm,
Email: frkite shoeme@inse imdi.arg.inand Steen
with the Strategie (pvestment Reszorch Unil fSIRLY
at [fvest India respectively, Views expressed ore

personal)
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