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Abstract

Agriculture continues to be the most important sector of the Indian economy
and agriculture isa more or less a compulsion for livelihood of millions of
farmers. Land and water resources have almost reached their limits, price of
commodities arefluctuating almost every day, profitsare negligible for most of
the marginal and small farmers and most of all getting information is
cumbersome. In present day agriculture, soft resources like knowledge and
skills are as important as hard resources like inputs, and sometimes more
important. But estimates indicate that 60 per cent of farmers do not access any
source of information for advanced agricultural technologiesresultingin huge
adoption gap. The requirement of field level extension personnel is estimated
to beabout 1.3 -1.5 million against the present availability of about 0.1 million
personnel. The mobile phone comes into the picture here. In today’s world,
amost everybody owns a mobile phone. This huge reach, if harnessed in
agricultural extension, can change the face of agriculture altogether in a
developing country like India where we have nothing to lose by using it asa
medium to disseminate agricultural information in multimodal form. Many
initiatives have been taken in this regard to utilize mobile phones by private
sector (Indian Farmers Fertilizer Cooperative Limited, Nokia, Airtel, Tata
Consultancy Services, etc.) and public sector (Ministry of Agriculture,
Universitieslike Tamil NaduAgricultural University, researchinstitutionslike
Indian Council of Agricultural Research, State Governments of Haryana and
Kerala, Indian Meteorological Department and others) in agricultural advisory
service for agronomic practices, weather forecasts and market price . With
increased dependency, the mobile phoneis becoming acommon communication
platform of theworld, especially for agriculture.

1. Introduction

Agriculture continues to be the most important sector of the Indian economy.
Research, extension and farmers’ efforts have all contributed significantly in
increasing food production from 50 million tonnes in 1950-51 to aland mark
achievement of an estimated 259.32 million tonnesin 2011-12 (MoA, Gol, 2013).
Thetotal demand for food grainsis projected to touch 280 milliontonnes by the
year 2020-21. Meeting his demand will necessitate agrowth rate of nearly two
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per cent per annum in food grain production (Singh, 2011) and the agriculture
sector needs to grow at atargeted four per cent per annum. Approach paper of
the India’s 12" five year plan (2012-17) states that the “weakness in the
economic performance thus far is that growth in the farm sector” (PC, Gol,
2011) and the average of annual growth rates of GDPin agriculture and allied
sectors during the eleventh plan period (2007-12) was 3.3 (PC, Gol, 2013).
Hence, thereisanimmediate need of vibrant, dynamic and innovative approach
to be adopted for agricultural extension in order to achieve targeted growth
rate and serve the farmers better. Further, |and and water resources are almost
reaching their limits; hence, achieving food security heavily relies on “Knowledge
Resource” (Saravanan, 2011). Estimates indicated that 60 per cent of farmers
do not accessany source of information for advanced agricultural technologies
resulting in huge adoption gap (NSSO, 2005). In India, there are about 120
million farm holdings and the number is growing year by year. To provide at
least one village extension personnel to 800-1000 farm families, the requirement
of field level extension personnel is estimated to be about 1.3 to 1.5 million,
against the present avail ability whichisonly about 0.1million (100 000) personnel
(PC, Gol, 2007). According to estimates, on an average a public extension
personnel spends 40 minutes per year for afarmer (Dileepkumar, 2012). With
thiskind of contact i ntensity, acomplementary service isanon-negotiable need
of the country’s farmers. In this existing scenario, it is expected that the
integration of ICTsin agricultural extension will provide much needed impetus
toagricultural sector and ICTs can complement thetraditional extension system
for “Knowledge Resource” delivery to the millions of the farmers (Saravanan,
2010). Among ICTs, impressive penetration of mobile phonesin many of the
devel oping countries changing the agricultural communication processand mobile
phones have made personal communications readily accessible, for the first
time, to women and men, poor and prosperous, rural and urban dwellersin
developing aswell asinindustrial countries(Colle, 2010).

2. National Telephony and Mobile Infrastructure Scenario

Strategic reforms in telecommunications sector since 1990’s have facilitated
strong ICT infrastructurein India. As on May, 2013, the number of telephone
subscriberswas 900.05 million (870.20 million wirelessand 29.85 million fixed
land line tel ephones) and 15.05 million broadband subscriberswere estimated
by the Telecom Regulatory Authority of India (TRAI, 2013). The tele-density
has reached 73.33 as of May, 2013 (number of telephone subscribers per 100
individuals). However, there is huge gap between urban and rural tele-density,
145.54 and 41.60, respectively. Despite several policy initiatives to promote
rural ICT penetration, growth in tele-density continuesto be skewed in favour
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of urban India. Total internet users are 164.81 million (12.97 per cent of
population) as per TRAI (TRAI, 2013). In India, there are 15.13 million
broadband subscribersas on March, 2013 (TRAI, 2013). The growth of mobile
phonesin the country has been phenomenal duringthelast one decade (Fig. 1).
It has surpassed the growth of other popular ICT toolslike TV andradiointhe

last decade though it isthe latest addition to thelist (Fig. 2).
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3. Review on Mobile Applications for Agricultural Extension
3.1. Mobile Advisory Services by the Public Sector

3.1.1. Farmer Call Centre (Kissan Call Centre)

The Department of Agriculture & Cooperation (DoA&C), Ministry of
Agriculture, Govt. of Indialaunched Farmer Call Centres across the country
onJanuary 21, 2004, to deliver extension servicesto thefarming community. The
purpose of these call centresisto respond toissuesraised by farmers, instantly,
inthelocal language. Therearecall centresfor every state which are expected
to handle traffic from any part of the country. Queries related to agriculture
and alied sectors are being addressed through these call centres. The Farmer
Call Centre is a synthesis of two hitherto separate technologies namely, the
Information and Communication Technology (ICT) and the Agricultural
Technology- both havetheir speciaized domainsand work cultures. To optimaly
utilize the strengths of both these systems, it was proposed to take full advantage
of professionally managed Call Centre mechanism and dovetail it with the
specialized Subject Matter Specialistsknowledge of Agricultural Scientistsand
Extension Officers, so as to facilitate its reach to the farming community. It
was accordingly proposed to make use of existing specialized infrastructure of
Call Centres (which are normally industry-driven and serve to high-end and
many a times, mission critical service sector) and make this communication
backbone avail ableto the Subject Matter Specialistsof Agriculture, Horticulture,
Animal Husbandry, Marketing and other related areas. The Farmer Call Centre
consists of three levels — namely Level-I (the basic Call Centre interface, with
high quality bandwidth and local language proficient Agriculture Graduate),
Level-Il (Subject Matter Specialists on concerned important crops and
enterprises, connected through good bandwidth telecom and computer
connectivity) and Level-111 (the M anagement Group to ensure ultimate answering
and resolution of all the farmers’ queries which are not resolved at Level-Il,
connected on and off line mode).
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An evaluation study by Hanumankar (2011) asserts that there is considerable
interest and acceptance among farmers for ICT based agricultural extension
services. The study has shown that farmersin the age group of 29 to 48 years
arethebiggest user group of KCC helpline. In terms of academic background,
farmers with a minimum exposure of six to seven years to formal schooling
(86%) seek to utilize the KCC support and relatively inexperienced farmers
with lessthan 10 years of experience are more likely (47.5%) to call the KCC.
The scope to enhance awareness and access among women farmers to the
KCC helplineishuge astheir current levels of participation are negligible. As
regards the performance of KCCs, 84% of the farmers who called the KCCs
expressed overall satisfaction from the advice provided through the helpline.
Of all the supply sidefactors like promptness of response, patient hearing and
completeness of answer, farmers who received a complete response are 47%
more satisfied than those who did not receive a complete response. Thereis
also evidence of farmers’ satisfaction growing with repeat calls made by them
tothe KCCs. Analysisof satisfied farmers by the demographic profile suggests
that younger farmers below 38 years of age with post matriculate academic
background, and less than 10 years’ of farming experience expressed the highest
levelsof satisfaction. Where the farmers were dissatisfied the common reasons
were found to be the impracticality of advice provided by KCC agentsat level
-1 dueto their obsolete knowledge and inahility to comprehend local accents
and dialects. Delayed access to Level - 2 experts was also found to be an
irritant by the farmers. Asregardsthe reasonsfor farmersnot calling the KCCs,
the study unambiguoudy established that nothing short of aprofessionally planned
and promoted publicity blitz can crack the lack of awareness about KCCs
among the farming community. Thereisalso aneed to review issues of telecom
connectivity particularly inremote and far-flung villages.

IFFCO Kisan Sanchar Limited (IKSL) joined hands with the Ministry of
Agriculturein 2012 for atotal revamp of theinfrastructure of KCCsat identified
locations (Tiwari, 2012).

3.1.2. Mobile Advisory Services by ICAR-KVKs

Mobile advisory servicesto the farmers by the Farm Science Centres (KVKYs)
of the Indian Council of Agricultural Research (ICAR) have been operational
since, 2008. The Farm Science Centre (Krishi Viigyan Kendra -KVK),
Babhaeshwar, India has pioneered in the IT-enabled service aiding instant
messaging from Farm Science Centre to individual farmers for extending
Agricultural information through SMSalerts. Weekly SMSalertsareissued on
various agricultural developments like weather forecast, disease forecast and
market information (http://www.kvk.pravara.com). KVK, Chhindwara, Madya
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Pradesh implemented a programme called “Kisan Mobile Sandesh” for giving
bulk SMSto thefarmers. From the year 2010 onwardslarge numbers of ICAR-
KVKSs have been disseminating farm information by Kisan Mobile Advisory
Services (KMAYS). For example, annual report of the KVK- Zonal Project
Directorate —V11I, Bangalore during the year 2009-10 reports that 6765 SMS
were sent benefitting 34844 farmers. Out of which maximum SM Ss sent by
KVKsin Karnataka (5192) followed by Tamil Nadu (1022) and Kerala (551),
thereby covering 21752, 8499 and 4593 farmers, respectively (Annual Report,
ZPD-VIIl, 2009-10).The facility had mixed responses from the farmers as
there are inherent limitations of the KVKs to provide better service. KVK,
South Tripura has 254 farmers registered under the service till March, 2013
and had sent 98 messages to the farmers in the year 2012-13 (Annual Report,
KVK South Tripura, 2013). KVK of RaymataVijayaraje ScindiaKrishi Viswa
Vidyalaya, Gwalior has 1000 beneficiaries enrolled under its Kisan Mobile
Sandesh including farmers, extension functionaries and officials of line
departments (KVK, RVSKVYV, 2012). Impact of these mobile based advisory
services on farmers and their income are yet to be conducted.

Mechanism of the KMS through different Stack holders
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- . . e -
Selected Extension functivnaries

! C> Product buyers

Selected agro clinics & dealers l/

KVK, C 1h‘imlwaral

(Abhay Wankhade et al., 2011)

Fig. 4: Mechanism of the Kisan Mobile Sandesh (KM S) through Different Stakeholders
(KVK, Chhindwara, Madya Pradesh)
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Inthe study conducted to understand the utility of the mobile based agro-advisory
servicesin an underprivileged area like the state of Meghalaya in North-East
India, it was found that the response in terms of satisfactory level with the
service and its utility was not very encouraging. However, the approach of
farmers towards mobile phones in farming was very enthusiastic. This is
heartening considering the fact that even though 50% of the respondents owned
a TV and 65% a radio in their household, all of them had mobile phones.
Interestingly, 17.5% of therespondentswerefunctionally illiterate, but took the
help of other family members to read the messages they received. But due to
lack of proper awarenessinitiativesfromthe KVK, many farmersdid not have
a clue from whom they are receiving the messages and those who wanted to
access or subscribe it did not know whom to contact. As of now, 65% of the
farmersare not satisfied with the service, but the scopeto improveisimmense,
if timeliness, content of the message and personalization of the message is
taken care of (Suchiradipta, 2012).

3.1.3. SMS Broadcast Service by KVK, Babhaleshwar

TheFarm Science Centre (Krishi Viigyan Kendra-KVK), Babhaleshwar, India
has pioneered in the I T-enabled service aiding instant messaging from Farm
Science Centre to individual farmers for extending Agricultural information
through SMS alerts in the year 2006. The service comprises sending Short
Message Service aertson cellular phones registered at Farm Science Centres
by individual farmers. Weekly SMS alerts are issued on various agricultural
developments like weather forecast, disease forecast and market information.
The serviceis also being used as a medium to send information on important
trainings and other programmes to the members of the Farmers Clubs and
SHG network under the Farm Science Centre. The service is an important
milestonein reaching out to millions of farmersat a stroke of amouseclick, and
enables the farmer to have information access and derive the fruits of
technological prowess and facethe challenge of an upcoming free market. The
service is a boon for hundreds and thousands of farmers around the Farm
Science Centrewithin Ahmednagar District. Thereare currently 284 registered
farmersavailing this service from the Farm Science Centre, Babhaleshwar. All
registered farmerswho are having cellular mobile handsets supporting all major
GSM/CDMA networks compatible for Devnagari Unicode fonts within the
country can receive the SMSs from Farm Science Centre without incurring
any cost. The Farm Science Centre bears all costs of sending the SMSto all
the registered farmers having cell phones. In continuation with the efforts of
the Farm Science Centrein dissemination of agriculture technol ogical information,
the Farm Science Centre have further started the Marathi based SMS text
delivery for the cellular handsets users within the District. The vernacular
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delivery module was commissioned during 2008. The service has been well
appreciated by the farmers who have said such a service by the Farm Science
Centre is just in the nick of time when farmers have their crops ready for
market. The number of farmers coming to the Farm Science Centreisgrowing
day by day and the Farm Science Centre expects to add another couple of
hundred farmers by every year (http://www.kvk.pravara.com).

Farmer Weather
database database .
SMS Application
Server
Market Plant
database protection
database
SMS Gateway
Agricultural Other v
practices agricultural Internet

info. database

database

[ AGRICULTURAL DATABASE SERVER ]

SMS on farmers’
mobile

(Bhaskar, 2013)
Fig. 5: Architecture of SMS Application

In animpact study of the SM S service of Farm Science Centre, Babhal eshwar
by Bhaskar (2013), 70 per cent of the people contacted said the service was
excellent and therest 30 per cent said it wasvery good. Thefarmersreportedly
received 25-30 messages per month at anominal charge of Rs. 100 (USD 1.7)
per year. Moreover they said that if every alert isfree, the usability of the alert
service is not effective.
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3.1.4. Mandi on Mobile Service by BSNL

Uttar Pradesh State farmers are able to know rates of agriculture commodities
in any market in the State on their mobile phones, service waslaunched by the
State-run telecom major Bharat Sanchar Nigam Ltd (BSNL) teamed up with
the Uttar Pradesh Agricultural Marketing Board (Mandi Parishad) to launch
the ‘Mandi on Mobile’ service for the farmers (Manoranjan, 2009). The service
would be voice-based. To know the rates of over 100 commodities including
crops, vegetables and other items, the farmers need to dial a specific number
fromtheir BSNL cellular phones, and follow the voice command subsequently.
Theservicewould immensely benefit the farmers, especially those who used to
sell their agriculture produce to middlemen at low prices without knowing the
market rates (IANS, 2008). Second phase on “Digital Mandi” was launched by
the BSNL in collaboration with 1T, Kanpur, in August, 2011. The “Digital Mandi”
application isfor effective dissemination of mandi (market) rates of different
crops, in approximately 3000 agricultural produce marketsto the Indian farmers.
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Fig. 6: Architecture of Mandi on Mobile which Supports Multi Moda Query and
Retrieval to Help the Literate and Illiterate Farmers

3.1.5. Market Price by SMS by Rubber Board, India

The Rubber Board providesthe update of both national and international rates
of natural rubber through SMS throughout the country. Through this service
the rubber farmers and dealersin India (especially those in the state of Kerala
in South India) are tracking the prices of the commaodity inrea timeby SMS.
The rubber growers are helped by this SMS service by the Rubber Board
which provide updates on the global as well as domestic market rates to the
farmers, which is also displayed in the Rubber Board’s web portal
(www.rubberboard.org.in).
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3.1.6. SMS Service to Farmers by the Department of Agriculture, Haryana
State, India

Farmers of Chandigarh (India) are using mobile phonesto sort out agricultural
related problems. The Haryana Agriculture Department has introduced Short
Messaging Service (SMS) for farmers. The service was made available by the
agriculture department’s Kissan (Farmer) Call Centre. More than 800 farmers
had sent their queries through SMS service and replies had been sent by
concerned officials and agricultural scientists. Thefree of cost SMSserviceis
available to farmers on providing one’s mobile number (News-i4d, 2007).

3.1.7. Dynamic Market Information (DMI), TNAU-C-DAC, Hyderabad

TheTamil Nadu Agricultural University (TNAU) and Centrefor Development
of Advanced Computing (C-DAC), Hyderabad jointly provided daily market
information on 161 perishable commodities from 13 markets in South India
where information was disseminated to ten thousand farmers through mobile
based SMS in the local language at free of cost. The information was also
uploaded in the web portals of India development gateway (InDG) and Tamil
Nadu Agritech portal (www.indg.in & http://agritech.tnau.ac.in). Further, it dso
provides price behaviour and market trends over aperiod of time (Anandaraja
et al., 2011).
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Fig. 7. Schematic Diagram of Dynamic Market Information
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3.1.8. vKVK (Virtual Krishi Vigyan Kendra)

vKVK (Virtual Krishi Vigyan Kendra), a simple messaging system based
platform allows Agro-advisories to be sent to the farmers’ cell phone using
SMSaertsand voice-based advisory. VKV K isaplatformthat connectsKVKs
with farmers through internet and mobile technology. A phone-based delivery
system allows an agricultural expert to transmit avoice-based alert/advisory to
be transmitted to farmers through a phone call. A recorded message can be
transmitted via vKVK platform to all farmers under the guidance of KVK
experts. This platform is currently being tested in some selected districts of
Uttar Pradesh, Uttarakhand and Karnataka (ICRISAT, 2012).

Services Infrastructure Users

Advisory

L4
B ‘..:'K_v K 5MS & Voice
8 q@ lg  Alert T“ '

(ICRISAT, 2012)
Fig. 8. Schematic Diagram of Virtual Krishi Vigyan Kendra (VKVK)

3.1.9. Interactive Information Dissemination System (IIDS)

[IDSis an outcome of a comprehensive need assessment study carried under
the component 4 of National Agricultural Innovation Project (NAIP), Indian
Council of Agricultural Research (ICAR) project. A total of 26 ICT initiatives
inagriculture were studied covering 1381 farmersin 57 selected samplevillages
across 12 states of India to elicit the need of the farmers, prioritize their
perceptions, and bring out the reality of the issuesinvolved in devel opment of
idedl ICT based applicationsfor agriculture. Apart fromthefield study of farmers
and ICT initiatives, aseriesof regional and national workshopswere organized
with different stakehol dersincluding agri culture domai n experts, technol ogists,
privateindustries, NGOs and progressive farmers (Anurag and Shambhukumar,
2012; MediaLabAsia, 2013) to find out an appropriate ICT model to cater the
needs of the Indian farmers. Based on the research findings and analysis of
existing ICT initiatives, thelIDSframework was devel oped. ThelIDSframework
iscurrently being pilot-tested in Andhra Pradesh as AnnapurnaKrishi Prasaar
Seva and in North-East India as mdagriNEI.
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Fig. 9: Integrated Information Dissemination System (1I1DS) Framework

Annapurna Krishi Prasaar Seva: Annapurna Krishi Prasaar Sevais being
pil ot-tested with 600 farmersfrom six villages of two districtsof AndhraPradesh
by theMedialL abAsia(Department of Electronicsand Information Technology
(DeitY), Ministry of Communications & Information Technology, Gol and
AcharyaN G RangaAgricultural University through its KVKs namely KVK -
Nalgonda and KVK — Nellore. Personalized agro-advisory on agriculture
(paddy), animal husbandry (dairy) and fisheries, |ocal market price of important
crops, weather based advisory, crop calendar based services, special message
services are being provided to the farmers under thisproject (MediaLab Asia,
2013).

3.1.10. Mobile based Agro-Advisory System in North-East India (m4agriNEIl)

mdagriNEl is a mobile based pull and push based system where agriculture
related information can be pulled by the farmers and pushed by the advisory
service providers using their mobile phones. Therewould be amobileinterface
at the front end for the farmers and web interface at the back end for the
agricultural experts. The system allows transmitting data through voice, text,
images and videos from both ends (farmers to expert and back). Furthermore,
a farmer can call the system to get any information as well as to get agro-
advisory. Thissystemwill provide optionsto farmersto subscribeto the various
information services. A farmer will receiveinformation (SMS/ voice call/ data
on smart phone) for only those services for which she/he has subscribed to and
hasan option at alater dateto either select some more services, or unsubscribe
to some of the existing services. The system will be connected to acentralized
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database, which should haveall theinformation onfarms, farmersand previous
transactions. The experts at back end (data centre and virtual expert) can
access the database of the farmers while responding the farmer’s queries. The
major component of the proposed m4agriNEIl systemis asfollows: Personalised
Agro-Advisory by having an advisory lab (Query Processing Lab) with the
components such asweb-based virtual lab, virtual experts, and web-based Expert
Support System (ESS) software. Further, information aggregation and
dissemination system has been established with the Quality Control Team
(QCT). The salient features of mdagriNEIl system are IVRS, smart phone
application, web application, expert support system, and centralized database.
The m4agriNEI project was initiated since June, 2012, in the four districts of
Meghalaya, North-East India. The mdagriNEI isbeing implemented by Central
Agricultural University (CAU) and MediaLab Asia. The project experiments
with the smart phone based agro-advisory system (m4agriNEI project folder,
2013).

r QUALITY CONTROL TEAM
5 {Meda Lab Asan & CAL Baragam)

FEEDBACK STSTEM || IMPACT ANALYSS

Centralised Data Centre st
CAU Baragani Meghatar

Srurmte Pratet

(Source: Media LLab Asia- CAU- mdagriNEI Project Proposal Document, 2012)
Fig. 10: Working Architecture of m4agriNEI
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3.1.11. mKisan

The mKisan project has been launched with the support of mFarmer initiative
challengefund. TheInternational Livestock Research Institute (ILRI), Indiais
implementing the mKisan project in partnership with Handygo technol ogies, a
mobile value adding service provider, CABI South Asia, and Digital Green, an
NGO for video enabled extension. The project proposes to develop a
comprehensive agro-advisory servicesfor small holderswith accessto amobile
phonein India. The project has objectives such asto providedaily bulletinson
agro-meteorology, crop pest and livestock diseases outbreaks, market
information, and information on local service provision sourcesand information
accessto women farmers. The CABI will be providing scientifically validated
and actionable information from its “Direct2Farm Repository”. mKisan project
aimsto reach-out onemillion small holder farmersin the states of Utter Pradesh,
Bihar, Madhya Pradesh, Maharashtra, AndhraPradesh and Karnatakain India,
over a24 month period (ILRI project profile, 2012).

3.1.12. AGMET Services by IMD

India Meteorological Department (IMD) delivers Agro-meteorology services
to farmers by public-private partnership with the mobile service providerssuch
as Reuters Market Light (RML), Handygo, IFFCO Kisan Sanchar Limited
(IKSL), Nokia Life Tools and State Govt. of Maharashtra.

3.1.13. Intelligent Advisory System for Farmers (IASF)

In the states of Manipur and Meghalaya, India, IASF is currently catering to
the needs of 1886 registered farmers in six districts of Meghalaya and nine
districts of Manipur which uses the platform to redress of their farm related
problems. Fifty Subject Matter Specialists are also registered in the portal to
respond to farmers’ queries.

The project is funded by the Department of Information and Technology,
Government of India, and was launched in collaboration with the Centre for
Development of Advanced Computing (CDAC), Mumbai, the Department of
Agriculture, Government of Meghalaya, Farm Science Centres (Krishi Vigyan
Kendras) of Meghalaya, the Department of Agriculture, Government of Mani pur
and Central Agricultural University, Imphal. The farmers’ queries related to
Insect Management, Disease Management, Weed Management, Rice Variety
Selection and Fertilizer Management along with their solutions (by an agriculture
expert from his/her registered mobile phone via SMSto 51969) are storedin a
database, thus forming alarge database which the farmers can access anytime
in case of contingencies (IASF, 2013).
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Fig. 11: Working Structure of IASF (www.iasf.cdacmumbai.in, 2013)

3.1.14. Kissan Kerala

Itisamulti-modal agricultural information system for farmers of Keralaby the
Department of Agriculture, Government of Kerala, in collaboration with Indian
Institute of Information Technology and Management — Kerala (11ITM-K).
The Kissan mobile-based advisory services provides the farmers with up-to-
date agricultural information through SM S based service (both push and pull),
voice-based agro-advisory service and videosin thelocal language. Thefarmers
can register to the service either by sending SMS or can register online
(www.kissankeral a.net, 2013).

3.1.15. Kisan Help Line

Since 2012, Bihar Agricultural University, Sabour, has started ahelp line for the
farmersof theregion. Thefarmerscan call on the hel pline number 0641-2451035
and ask their queriesto the agricultural scientists from different streams. The
helplineworksfrom 10 amto 5 p.mon all working days.

3.2. Mobile Advisory Services by the Private Sector

3.2.1. Lifelines India

Connectivity by innovative mix of internet and telephony reaches200 000 farmers
in2130villagesin four states of India (www.lifelines-india.net) with morethan
400,000 questions and answers in their knowledge base and eight completed
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crop cycles. It operatesin partnership mode with other organi sations and NGOs.

Lifelines India- Soochna Se Samadhan (Solutions through Information), is an
initiative to use the power of voice as the primary means of information
dissemination. It facilitates the exchange of critical and timely information
among marginalised communities so that it helpsinimproving their quality of
life. 1t aimsto provide connectivity, content and capabilityvia a phone-based
service. Specifically, it will provide grassroot communitieswith accesstowide
information and knowledge pool.

OneWorld South Asia(OWSA) with the support of British Telecomand CISCO
systems is piloting the service in North India in partnership with other civil
society organizations. British Telecom and CISCO Systems have supported the
initiative as a part of their Corporate Social Responsibility programme which
assumes that access to Information and Communication Technologies (ICTs)
can improve people’s lives and open doors to education, jobs, entertainment
and interactions. The technology solution development has been supported by
Tech Mahindra and WIPRO.

Thefarmer callsadesignated number using aland line/mobile telephone. The
call first reaches the Interactive Voice Response System (1VRS) where she/he

registers the query with the help of avoice menu. The query is stored as a
voice clip in a database server. The knowledge worker (KW) logs in to the

application through a web interface, views al the calls that are waiting for

attention, and searches the FAQ database for the answers. If the KW finds
the answer, it isretrieved and stored in the IVRS. If the answer is not found,
the KW forwards the question to the subject matter experts. Once aresponse
is received from any of the subject matter experts, the application alerts the

KW, who examines the response and if appropriate, stores the answer in the

database and makesit avail able for future queries. Voice Clip of the answer is

played back to the farmer when he/she calls back.

Theinformation can also beretrieved in text format fromthe Information Centre
near thevillage. Thefarmers can send pictures along with their questions, and
also voiceclipsto clarify on the issue (Soochna Se Samadhan, 2009).

Lifelines Indiawhich waslaunched in 2006 as an information delivery service

at the grassrootswas started in 700 villagesin north and central India(Lall and

Sahi, 2009), in partnership with Indian Society of Agribusiness Professionals

and TARAhaat. Local volunteers will facilitate the use of the service by the

farmers. The farmers can aso visit the nearest information centre to access
the offline database in local language, listen to the audio clipsand also to send

pictures of affected crops (Saravanan, 2010).
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Fig. 12: Information Dissemination Pattern in Lifelines India

3.2.2. Fisher Friend

QUALCOMM, M. S. Swaminathan Research Foundation (M SSRF), TataTele-
sarvicesand Asute System Technol ogy jointly implemented mobile based advisory
services (instant accessto helpful information such asweather conditions, where
they can and cannot fish and seeking information on market prices) to fishing
communities of costal Tamil Nadu since, 2007. Due to technical challenges,
availability of services only 5 nautical miles created mixed impact. Some of
successful case studies on mobile services impact were reported by Mittal et
al., 2010.

QUALCOMM, MSSRF, Tata Tele-services and Astute System Technology
collaborated to develop aBinary Runtime Environment for Wireless (BREW)-
based mobil e application, which empowersfishing communitiesin India. Fisher
Friend is a mobile application, which is based on QUALCOMM’s BREW solution
and works on 3G CDMA and WCDMA (Wideband Code Division Multiple
Access) handsets. The new application allowsfishing communitiesto use ICT
and wireless technology to earn their livelihood. Fishermen can send request
form from menu-driven client software on the mobile phone. Fishermen can
accessvital updates on opportunities, risk and market information in their local
language. Presently, the application isimplemented in the coastal areas of Tamil
Nadu, India. Fisher Friend project aimsto be extended to other communitiesin
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the coastal belts of India (News-i4d, 2009).

3.2.3. Indian Society of Agribusiness Professionals (ISAP)- Query Redress
Services (QRS)

QRS enables ISAP to provide solutions to farmers’ queries pertaining to
agricultura practices, problems, productivity improvement, scientific farming
and improved technol ogy for production to farming community. Thisserviceis
based on an Interactive Voice Response System (IVRS), wherein farmers can
register their queries by dialing a dedicated number. ‘Soochna-Se-Samadhan’
isa progranme owned by OneWorld SouthAsia(OWSA) and funded by CISCO
and British Telecom. This is facilitated through ISAP field coordinators and
| SAP experts provide answersto these querieswithin 24 hours. The programme
is being run in the states of Himachal Pradesh, Madhya Pradesh and Uttar
Pradesh. Morethan 10 000 queries per month from 280 villages are responded
under this program (http://www.i sapi ndia.org/stati ¢/ CurrentProj ects.aspx).

3.2.4. IFFCO Kisan Sanchar Limited (IKSL)

Through voice messagesin local languages. 95 000 voi ce messages have been
delivered and 81 000 Q& A repository with 5 000 feedback messages from the
farmers have been received. 1.3 million active farmers are benefiting from
IKSL’s Value Added Services and IKSL enrollment has crossed four million
with forty thousand cooperative societies operating as IKSL Retailers
(www.ikgl.in).

Bharti Airtel Limited, India’s leading integrated telecommunications services
provider, and Indian Farmers Fertiliser Cooperative limited (IFFCO) launched
ajoint venture company |FFCO Kisan Sanchar Limited (IKSL) in 2008, that is
set to provide a magjor boost to Indian agriculture and the rural economy at
large. The joint venture company will harness the power of telecom to add
value to the farm sector and empower therural farmer by giving him accessto
vita information, whichwill enhance hislivelihood and quality of life. Innovative
telecom products and services, especially created for the farming community,
will enhance their productivity and play a bigger role in India’s growth story.
The Indian farmer can now look forward to the benefits of mobile tel ephony
and mobile internet through this initiative. Synergizing on IFFCO’s presence in
about 98 per cent of villagesthroughout the country, Airtel would use IKSL as
avehicle to make its mobil e telecom services reach the rural masses (IFFCO,
2008). IFFCO Kisan Sanchar Ltd. is, therefore, a unique venture to strengthen
the Cooperative movement in rural India, to empower the farmers through
information, to boost the rural economy, and also to create rural employment.
IKSL will offer products and services, specifically designed for farmers, through
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IFFCO societies in villages across the country. On offer will be affordable
mobile handsets bundled with Airtel mobile connection. The farmerswill aso
get accessto aunique VAS platform that will broadcast five free voice messages
on mandi prices, farming techniques, weather forecasts, dairy farming, animal
husbandry, rural health initiativesand fertiliser availability etc. on adaily basis.
In addition, the farmer will be able to call a dedicated helpline, manned by
experts from various fields, to get answers to their specific queries. Thisis

IKSL

Database Specialist

Input companies 5 messages per day (free)

Universities

Research

More info

* IKSL Experts
-Helpline (24/7)

Fig. 13: Information Dissemination Pattern in IKSL

expected to promote community building within the society and rural community
at large (http://www.iffco.nic.in).

3.2.5. Reuters Market Light (RML)

Micro-information Services designed specifically for the farming community
waslaunched by RML in 2007. It currently coversover 440 cropsand varieties
with morethan 1 400 markets and 2 800 weather locations of 15000 villagesin
13 Statesof India. Timely and personalized information and individual farmers
have reaped significant return on their investment achieving up to INR 200 000
($4000) of additional profits, and savings of nearly INR 400 000 ($8000) by
using RML (www.reutersmarketlight.com).

3.2.6. Farmers’ Helpline by Chambal Fertilisers and Chemicals Limited
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Telephonic help lines called “Hello Uttam” have been set-up. Farmers can
raise issues over phone by calling one of the local numbers of “Hello Uttam”
hel pline (http://chambal fertilisers.in).

3.2.7. mKRISHI by TATA Consultancy Services

mKrishi sucessfully pilot tested in Maharastra (Pande and Arve, 2009) and
Punjab (Pande et al., 2011). mKrishi is having three combimnation of services
using Interactive Voice Response System (1VRS), mobile based and automatic
weather station information integrated service to the farmers (http://
www.tcs.com). Initially mKrishi was pilot tested among the grape growing
farmersof Bargaon villagein Maharastra state of India. Cameraenabled mobile
phones with mKrishi aplication software were distributed to the farmers.
Automatic weather station with wesather, soil and leaf wetness sensors were
installed at the farmers’ fields. This set-up was connected to a wireless modem
to send the dynamic weather and soil information to the expert over acellular
network. The camera in the mobile phone was used to send high resolution
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(Pande et al., 2011)
Fig. 14: Integration of Several Technologiesfor mKrishi Solutions
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pictures of the crop to the experts. Farmers uploaded fertilizer and pesticide
history of the crop through the mobile phone having mKrishi client application
software. A local person was deputed to assist the farmers to feed the
information throrugh the mobile. Remotely located expertsfromthe Rallis

(A Tata Company) got the farmer specific information and provide personalised
advisory to the farmers. The mobile software design interface was provided in
thelocal language. During the ninemonths of field trial, farmers opined that the
mKrishi service was very useful, especially during the critical stages of the
crop growth (Pande and Arve, 2009).

Pande et al., (2011) indicated that “mKrishi has been successful in taking the
farm to the expert rather than asking expert to visit farm”. mKrishi solutions
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(Pande et al., 2011)
Fig. 15: Schematic Diagram of the mKrishi Information and Advisory Solutions
CDMA technology, Global Positioning System, mobile handset with camera,
handset application environment, expert console software servers, and
application enginesfor content localisation (Pande et al ., 2011).

The second phase of mKrishi deployment was carried out in the state of Punjab
by the Reviving the Green Revolution (RGR) initiative of the Sri Ratan Tata
Trust (SRTT) and Punjab Agricultural University. mKrsihi was implemented
among 120 farmersin six villages for disseminating best practices along with
the Decision Support System on IPM for Cotton and Wheat crops. The project
funded 80% subsidy for a handset to a farmer and the farmer need to pay a
subscription fee Rs. 100 per month. mKrishi enabled farmers to send queries
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(text/vice/pictures) to the experts by using mobile phones, and experts at the
remote location (Punjab Agricultural University) can view or listen the farmers’
queries with the dashboard view on farmers’ profile, farming history and other
farm field data which enabled better services to the farmers (Pande et al.,
2011).

3.2.8. Nokia Life Tools

Nokia Life Tools is arange of services which include agriculture, education
and entertainment servicesdesigned specialy, for the consumersin small towns
and rura areas of the emerging markets. The service providestimely and relevant
information customized to the user’s location and personal preferences directly
on their mobile phones. Nokia Life ToolsAgriculture services aimto plug the
information gaps and needs of farmers by providing information on seeds,
fertilizers, pesticides, market prices, and weather (temperature, rainfall, wind

Market Prices Input Prices
Potential to earn more Spend wisely with
with regular updates of information on relevant seed,
locally relevant market fertilizer and pesticide prices.
prices.

News & Tips
Weather Manage your work better
Plan your work better with tips and information on
with daily updated local the latest agricultural

wealher forecasts. techniques and news.

(Blom, 2009)
Fig. 16: NokiaLife Tools

conditions) via their mobile phones. Information on weather, agriculture tips
and techniques, as well as market prices are provided to improve farmers’
productivity and earnings. Farmers are empowered with tailored and reliable
information in sync with the cropping cycles delivered regularly to their mobile
phones (http://www.nokia.co.in/explore-services/nokialifetool s).

3.2.9. KHETI (Knowledge Help Extension Technology Initiative)

KHET]I, has been implemented since August, 2008, by the Sironj Crop Producers’
Company (SCPCL), which isaco-operative of small farmersfrom thevillages
around Sironj in Madya Pradesh State of Indiawith the financial support from
the UK Engineering and Physical Science Research Council. KHETI provided
sol utions by integrating mobile phones, theinternet and desktop computers, and
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Fig. 18: Using Short Dialogue Stripsto Seek Advice

also by using Interactive Voice Response System (IVRS) (Dearden et al.,
2012). The main features of KHETI solutions are: members’ profiles, member
land details, crop POP profiles, Short Dialogue Strips (SDS), synchronising
conversation of mobile with server and recording conversation by mobile,
transfer of conversation from mobileto server (Rizvi, 2010).

Kheti software has three major components: a mechanism for recording and
logging tel ephone conversati ons between the farmers and the advi sor, software
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on mobile camera phones to create Short Dialogue Strips (SDS), and web
database of the farmers. The local facilitator (service provider) called “Munna”
was responsible to visit 5-6 villages at least once aweek to each village with
the camera enabled mobile phones. Five local facilitators regularly visited 28
villagesand initiated the discussion with the farmers. Based on the discussion,
farming issues were identified and SDS were created by the facilitators and
sent for expert advice. Next morning, based on SDSinformation, aconversation
between an expert and a farmer takes place through the facilitators’ mobile
phones (Dearden et al., 2012).

3.2.10. Behtar Zindagi (Better Life)

Behtar Zindagi was conceived by the Handygo’ product team and based on
Interactive Voice Response System (IVRS) on mobilein the regional languages
to reach the rural population to deliver voice based information services on
improved package of practicesin agriculture. Information on commodity prices
(mandi rate), weather forecast & agro-met advisory, advisory for fisherman &
management of inland fisheries, managing livestock, women & child health,
HIV & STDs and towards reducing mortality rate, rural finance & ongoing
Govt. schemes, education & self employment options in rural sector are also
provided. The service can be accessed by dialing the number 556780 (toll
free) from amoabile phone. The key features of voice based mobilerural service
- “Behtar Zindagi’ are: Information delivery in 20 regional languages covering a
wide range of information touching every aspect of rural life, content sourced
from Govt. ingtitutionsand state level universities, giving platformto many Govt.
organizationsto disseminateinformation, statelevel content segregation delivered
through regional voice based menu, irrespective of whichever handset used
and 24X7 availability. Behtar Zindagi provides state wise information on
cultivation practiceson all the major crops, best practices, recent technol ogies,
integrated farming system, animal husbandry and dairying and livestock integrated
farming system. Costal fisheries advisory is a unigque voice based service for
the fishermen of India and the fishermen can find out the Potential Fishing
Zones (PFZs), wind speed, wave height, cyclones and earth quake alerts across
eight states having costal area by dialling the number 556780 (toll free) from
mobile (Jain, 2011).

3.2.11. Mobile based Crop Nutrient Management Decision Support System

Ekgaon Technologies and Farmers Federation (Kazhi Kadamadai Farmers
Federation-KK FF) implemented apilot project to provide simple, customized
and effectivelast mile accessibility tool for nutrient inputs and management in
paddy cultivation by using Short Message Service (SMS) and Interactive Voice
Response System (IVRS) through mobile phones, and also provides detailed
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information through web pages (Raj et al., 2010). The project was applied to
216 farmerswho are members of KKFF infivevillages of Nagapattinam district
of the state of Tamil Nadu in India. Data on farmers’ fields, crop and nutrient
management history was collected by field survey using interview schedules
and supplemented by farmers’ meetings and focussed group discussions. Based
on farmers’ field and crop data, SMS/ voice alerts were delivered to the
registered mobile phones of the farmers. These alerts were synchronized with
the age and date of sowing of the crop. Through this system each farmer
received approximately 106-110 SM S alerts on crop cultivation practiceswith
nutrient management advice during the cropping season of four months. Every
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Fig. 19: Mobile based Crop Nutrient Management Decision Support System Design

farmer was visited fortnightly to verify whether they have implemented all the
alerts received by them and at the same time, whether they had sent the
implementation reportsto the server. The confirmation on field activity by the
farmers has been facilitated through SMSand 1V RS and automati cally updated
on the central data base on areal time basis (Raj et al., 2010).

Impact assessment among the registered farmers and control group indicated
that farmers using this system were able to increase their income by 15% and
got Rs. 475 (USD 42.5) additional income per acrein afour month cultivation
period (Raj et al., 2011).

3.2.12. Awaaz De (Give your voice)
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Fig. 20: Schematic Diagram of Awaaz De Software Platform

Awaaz. Deis a software platform enabling organizations to engage with poor,
remote, and marginal communities by providing on-demand, many-to-many
information accessthrough mobile phones. People accessAwaaz.De applications
by dialling regular phone numbers to create, browse, and share voice (http://
awaaz.de).

It is centered around Awaaz.De’s voice message broadcast functionality. With
streams, anybody can create a stream or voice message group, which is
accessible over a unique, dedicated phone number. Then they need to add
membersto join particular stream, and they get awel come SM Swith areminder
that they can unsubscribe at any time by calling the dedicated number and
pressing number 9. Then they post a voice message on the flyvia phone by
calling the stream’s dedicated phone number, or web upload. Next, each of
their group members automatically getsaphone call to listen to the message. In
case they miss the call or their phone is off, they can call back the stream’s
dedicated number and listen; an SM S notification follows each broadcast phone
call. Non-members can request to join in the group by calling the dedicated
number and submitting ajoin reguest. One way to think of streamsisaVoice
Twitter.

Streams alow two-way communication between a member and their group
members. Members can record voice message responses to the broadcasts,
enter touch-tone input or can call into the dedicated stream phone number to
givetheir voice.
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Fromthe web, streamsallows oneto create groups, schedule broadcasts, listen
to community member responses, manage group membership, upload acustom
greeting message, and more. Setting up astreamisabsolutely free, and it takes
only afew seconds. After setup, one can choose to have pay-per-usage or free
stream (http://awaaz.de/2012/08/announcing-streams/).

3.2.13. Spoken Web
VoiKiosk (Avaa) Otalo) is like voice-based information kiosk or voice
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based portal. VoiKiosk is designed and developed by IBM Research to reach
out to masses based on oral communi cation, which isthe forte of acountry like
India. Voikiosksare acentral point of accessfor acommunity whereinformation
relevant to the community can be posted and accessed directly by the users
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Fig. 23a: Architecture of VoiKiosk
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themselves. This solution doesn’t rely on internet connectivity. It allows end
users to directly interact with the services removing the dependence on the
kiosk operator. VoiKiosk is a voice based service available on the Telecom
network and based on World Wide Telecom Web technology (http://
manthanaward.org/section_full _story.asp?d=669).

The basic principle of Spoken Web liesin creating a system analogous to the
World Wide Web using atechnology most of usall have in common - speech.
Spoken Web hel ps peopl e create voi ce sites using asimpl e tel ephone, mobileor
landline. The user gets a unique phone number which is analogous to a URL
and when other users accessthisvoicesitethey get to hear the content uploaded
there. Interestingly, all these voice sites can be interlinked creating a massive
network, which can work like the World Wide Web. Spoken Web has a huge
potential inthe devel oping regions, where most of the peopleareeither illiterate
or cannot afford a PC, but many of them own amobile phone and can speak in
their local language (http://www-07.ibm.com/in/research/emergingsols_
research.html). A study conducted by Cole and Fernando (2012) on cotton
farmers in Gujarat indicated that Awaaz Otalo (AO) was the main source of
information among the farmers (58%) who knew about the service and accessed
it by atoll free number and preferred it to public extension service and sources
like fellow farmers, input dealers, etc. It was also observed that the farmers
after accessing the service were more aware about usage of pesticides and
avoided the hazardous ones, opted for diversity of crops and developed awide
knowledge base after accessing the service.

3.2.14. Mrittikka

Mrittikkaisamobile phone and web-based online/offline application for the soil
nutrient analysisand recommendation to the farmers. Mrittikkaisajoint venture
between Grameen Intel Social Business Limited and eKutir Social Business,
Orissa, India. Based on the type of crop, soil type, size of the land, planting
season, and irrigation access, Mrittikka recommends specific fertilizers and
application amounts along with proper application method, source of fertilizer
availability and cost estimation (www.grameen-intel.com/products/agriculture/
mrittika).

3.2.15. Fasal

Fasal is a free SMS based product connecting rural farmers to buyers and
provides them up-to-date price information. Fasal, which started in 2008,
establishesbuyer-seller connection using SMS. Theserviceiscurrently available
in Gujarat, Andhra Pradesh and Karnataka. Farmers can register by calling a
toll free number to thelocal language call centresat 1800 102 8767 and aFasal
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agent creates a profile of that farmer with location, crops grown, farm size,
cropping dates, personal assets, annual income, etc. The farmers then receive
personalised SM Sbased on his cropsand location from timeto time. Moreover,
Fasal facilitates the relationship between buyer and sellers by finding market
places and determining market rates using comples and patented matching

(http://fasal.intuit.com/index.html, 2013)
Fig. 24: Fasa Project Working Mechanism

agorithms and creating an online marketplace. Farmers can also access the
call centresany time at thetoll free number. Morethan 1.5 million farmersare
currently registered to the serviceand theincomelevel of thefarmersaccessing
the service has been found to increase by around Rs. 15,000 (USD 250)per
month (http://fasal .intuit.com/index.html, 2013).

3.2.16. KRIBHCO Reliance Kisan Ltd. (KRKL)

A Joint venture of Krishak Bharati Cooperative Limited (KRIBHCO) and
Rediance Communication Limited, KRIBHCO Rdliance Kisan Ltd. waslaunched
in 2009 to provide val ue added servicesrelated to agriculture to the farmers of
rural India. KRKL aims to create a distribution model that will cover 72 per
cent of therural population through its network of over 25 000 cooperatives, 6
300 member cooperatives and 60 Krishi Seva Kendras (Reliance, 2013).

3.2.17. Videokheti
Videokheti, devel oped by Microsoft Research Indiain collaboration with Digital
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Green, an NGO, isamultimodal interface with speech, graphics, and touch on
asmart phone or tablet designed to make available to the farmers agricultural
videos on aclick and in their own dialect. There are atotal of 147 videos are

Choose 1 out of 22 crops

Crop
cycle

Action

Field
preparation

| Method

Pre-sowing Success stories Sowing + crop Harvesting
management
Interculture
Harvesting Post
harvesting
Germination Irrigation Nutrient
test management

Seed Seed Sowing Disease
selection treatment management

Choice of 3 Choice of 5 Choice of 3 Choice of 5

methods methods methods methods

Fig. 25: Navigation tree of the application

Fig. 26: A screenshot of the application

(Cuendet et. al., 2013)

(Cuendet et. al., 2013)
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availableinthe application for 22 crops classified and organizedin four levels
according to their content: crop, crop cycle, type of action, and type of method.
The four levels are organised in a navigation tree for easier user interface. It
uses SALAAM Automatic Speech Recogniser (ASR) to create a multimodal
interface with speech, touch and graphicsto makeit easy-to-usefor low literate
farmersin rural areas.

Inthe study conducted by Cuendet et al. (2013) to understand the effectiveness
of the application in rural settings, it was found that the higher literates were
more efficient in handling the application than the lower educated ones. Evenin
understanding the voice guided navigation, the well-educated were better.
However, the tendency to use speech navigation was more, compared to graphics
among the respondents.

3.2.18. Mandi Bhav

Launched jointly by Tata Tel eservices and Impetus Technol ogies, Mandi Bhav
is avalue added service aimed at providing commodity prices to farmersin
rural areas. Available to Tata Indicom subscribers, Mandi Bhav provides real
time market pricesto farmersand commodity tradersfrom approximately 3000
local commodity markets acrossthe country for about 500 major commodities
on various platforms like 2ME (Java 2 Platform, Micro Edition), BREW,
Wireless Apllication Protocol (WAP) and SMS charging Rs 30 (USD 0.5)per
month for this service. The application supports Hindi, English and Marathi
with plans of adding more languages irrespective of the handset model (The
Financial Express, 2009).

3.2.19. Kisan Sanchar

Initially started for informing daily prices of Basmati rice to farmers under
Contract Farming Project in 2008, Kisan Sanchar by Srishti Gyan Kendra, a
Rohtak based NGO, at present caters to 34,483 farmers in seven states of
India. Mobile based field advisory servicesare provided to the registered farmers
free of cost on their crops and allied professions. The service is sponsored by
Indian Council of Agricultural Research and is provided in collaboration with
ten State Agricultural Universitiesand their KVKs. At thebeginning, the SMS
aertswere sent using SM S plan of service providers and a specific number so
that farmers would not get confused. Later the system was changes to online
content management. Even though the serviceisfreefor farmers, any ingtitution
willing to provide the service to farmers have to pay Rs. 3 000 (USD 50) as
annual registration fee. Dueto this service, Haryana State Co-operative Supply
and Marketing Federation Limited (HAFED) is now able to procure paddy
from 90 per cent of its contact farmers whereas earlier, it was able to procure
from only 15-20 per cent of them (Mittal, 2012).
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3.2.20. Warana Unwired

This project by Warana Cooperative, a sugarcane farmers’ group and Microsoft
Research Indiawaslaunched in January, 2006, and wasfunctional till November,
2007. The project was mainly an up-scaling of the previous Warana Wired
Village project where agricultural information was passed on to the farmers of
the region through kiosks. But in the up-scaled version, mode of information
transfer was mobile phones with the aim of making it faster and efficient.

An SMS alert is sent through SMS toolkit which provides a PC-based
programmableinterfaceto SM S messaging via aconnection to an SM S sending/
receiving port. A single PC is connected to the Warana Cooperative’s server,
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(Veeraraghavan et al ., 2009)
] _ Fig. 27: Warana Unwired Working Mechanism i
oneWindowsmobile smartphone asaserver phoneisconnected as SM S sending/

receiving port and a number of cell phones are used to replace the PC’s in the
villagekiosks. The SM Stoolkit providesasoftwarefilter to intercept theincoming
messages which are forwarded to the agent running in the PC. Farmers and
kiosk operators send messages via basic mobile handsets to the server phone.
The server system receives the message and looks up the information in the
database. The gateway then sendsback areply SMS containing theinformation
requested (Veeraraghavan et al., 2009).

3.2.21. Mobile Multimedia Agriculture Advisory System (MAAS)

Launched in 2009 by the Indian Institute of Technology — Madras (I1T-M),
Tamil NaduAgricultural University (TNAU) incollaboration with National Agro
Foundation (NAF), Erode Precision Farm Producer’s Company Ltd. (EPFPCL),
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Fig. 28: Schematic Diagram of Mobile Phone based Data Collection and Periodical Updates
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Dharmapuri Precision Farmers Agro Services Ltd. (DPFASL) and sponsored
by Indian Council of Agricultural Research — National Agricultural Innovation
Project (ICAR-NAIP), the basic objective of theinitiative isto provide multi-
media agro-advisory to the farmers through SM S and voice based interactive
system. The serviceisfurther strengthened by Global Positioning System (GPS)
and Geographical Information System (GIS) to further strengthen the datasource
for more personalised information. The system does not devel op any agricultural
information but helps the farmersto get in touch with agricultural expertsfor
answers to their queries (TNAU, 2013).

3.2.22. Kissan SMS Portal

With the aim of reaching agricultural information, advisories and services to
more than 120 million farm families of the country, the Government of India
launched Kissan SMS Portal (www.farmer.gov.in) in 2013. SMS regarding
weather forecast, weather alerts, advisories on outbreak of disease/pests of
plants and animal's, crop advisories on appropriate technol ogies suited to local
situations, etc., advisories on new or most suitable crop variety/ animal breed,
market information, information on schemes and programs of Government of
India and soil test results will be delivered to the farmers completely free of
cost. Language opted by the farmer at the time of registration will be used for
sending the messages (PIB, 2013).

3.2.23. Mahaagri SMS

Thistechno-social networking project islaunched by Department of Agriculture,
Government of Maharashtra. A total of threelakh farmersfrom forty-thousand
villageshaveregistered for the service sinceitslaunch on August, 2009. Advisory
dissemination for market intelligence and for pricerealization of farm produce
through scientific storagefacilitiesand commodity marketsfor farmersisbeing
integrated in thisservicein collaboration with state Marketing Board and State
Warehousing Corporation. IndianAgro Meteorology Department deliverslocation
specific Agro-met advisory to the farmers. Under this project, SM S can be sent
tothefarmersby Block/TalukaAgriculture officer, Sub-Divisional Agriculture
Officer, District Superintending Agriculture Officer, Divisional Joint Director,
Director Agriculture, Commissioner of Agriculture, Secretary of Agriculture
and scientists from State Agriculture Universities. From April, 2012 to July,
2013, 58.5 million messages were sent to the farmers under the project (DoA,
GoM, 2013).
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3.2.24. aAqua Mini

Designed for the mobile browser and working in arevenue generating model,
aAquaMini isthe handset compatible version of aAquaby Agrocom and designed
by Development Informatics Lab at I1'T Bombay. The services are broadly to
the farmers and include localized crop diagnostic solutions, audio prompted
guide application in English, Hindi and Marathi, disease diagnostics based on
remote crop and land properties, micro weather information and SM S enabl ed
register and query mechanism on GSM and CDMA networks.

3.3. Other Mobile Applications in Agriculture

3.3.1. mFMS

M obilebased Fertilizer Monitoring System (mFM S) isamobile based tracking
of fertilizer movement up-to retailer level. Daily fertilizer stock and sales
information by the wholesalers and retailers will be documented. mFMS
facilitates web, mobile and IVRS based access channels for the stakeholders
(http://Imfms.nic.in).

3.3.2. Nano Ganesh

Nano Ganesh is a mobile based remote control system for controlling water
pumps. The device has been designed to help farmers save time, water and
energy and increasing crop yields. Nano Ganesh is manufactured by the Ossian
Agro-Automation Pvt. Ltd, India. Callsmadeto the pump arefreeto the farmer
(http://www.nanoganesh.conv).

4. An Analysis on Mobile for Agricultural Extension Projects in
India

4.1. Public Vs Private Initiatives (Free Vs Business Model)

Among public sectors, research-extension organisations (ICAR-KVKS),
University (Tamil Nadu Agricultural University) and commodity based research
and devel opment institute (Rubber Board) providing servicesin colloboration
with information technology and software solution providers such as; Bharat
Sanchar Nigam Ltd (BSNL) and Centre for Development of Advanced
Computing (C-DAC) were collaborating with content providers. Interestingly,
private initiatives are from the NGOs (MSSRF, IASP etc.), Co-operatives
(IFFCO), and also from the business firms (Airtel, Nokia, TCS, Thomson &
Reuters etc.). Almost all the private players are exploring business model by
value addition in the information services and hence, innovating continuously
like mKrishi of TATA Consultancy Services. But, unfortunately, most of the
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mobile based agro-advisory initiatives of the public sector provide routine
information with limited refinement and validation (Refer Annexure | for the
public-private m-agricultureinitiativesin India).

4.2. Content Generation

The public sector mainly relies on their research resources (like universities
and ICAR indtitutes) for content generation but private sectors appoints dedicated
teamsto generate | ocation specific information and some of the them engaging
in partnerships with others who can provide better content (like Life Lines of
India having association with Indian Society of Agribusiness Professionals
(ISAP).

4.3. Partnership

M ost of the mobilebased projects had partnership with information technol ogy
solution providers and agricultural technology experts like TNAU- C-DAC,
private mobile software solution providers and KVKs, Airtel-IFFCO etc.
Collaboration ensures better looking-after of theinformation needs of thefarmers
and ensures a sustainable, as well as dynamic portal wherethe information is
updated regularly.

4.4. Information Coverage

Market and weather information and crop advisory are generally given by most
of the mobilebased advisory services. However, preliminary analysesof Lifelines
of Indiaindicatethat majority (57 per cent) of the questionsare on horticulture
sector followed by field crops (27 per cent) and animal husbandry and dairy (5
per cent).

4.5. Sustainability & Scaling-up

Few projectslike IFFCO Kisan Sanchar Limited and Lifelines of Indiasustains
(system and financial sustainability) over the years and continue to expand
their services to the larger clients. However, most of the other projects are
stuck in pilot basis or not scaled-up. Projects like WaranaWired Village have
been up-scal ed to WaranaUnwired and pil ot tested but has not yet been applied
on along-term basis.

4.6. Cost Effectiveness

A sustainable revenue generating model asin aAqua, IKSL, NokiaLife Tools,
RML, SMS broadcast Service of KVK, Bhaba eshwar, Fisher Friend, €tc. is
the main reason behind their sustainability for over along period and benefits
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the farmer ultimately. Even the farmers and subscribers are voicing the same
concern saying that the utility of the SM Salerts are more when they come with
a cost rather than free of cost (Bhaskar, 2013).

4.7. Voice Vs Text

Theliteracy rate of Indiamight show an upward trend but as of now, there are
many farmersin rural areas who areilliterate or functionally illiterate as was
found in the study on KMAS in Meghalaya and for them, a voice or speech
guided system isfar more effective than asimpletext. Inthe preliminary study
of Videokheti, the researchers al so experienced that the participantswere more
interested in using the voice command rather than using the touch interface to
navigate among the videosin the application. Theintegration of IVRSisfound
to be a common trend in most of the mobile based advisory system which is
also anindicator of the same.

4.8. Add-ons, Not Replacements

The projectsfor mobile based advisory systems have been found to be add-ons
rather than replacement of the existing ones with the negativities addressed.
Sustainability of the advisory systems beyond project period and without the
continued funding has been a problem with extension in India. While private
approacheslike IKSL, Lifelines of India, RML are expanding their user base,
other projectsarejust being piled upinthegrowinglist of mobile based advisory
services.

4.9. Research on impact

Impact studies of the projects after acertain period of project implementation
has been insignificant. Even though the number of subscribersis listed and
updated, studiesregarding the actual impact of the project on the socio-economic
condition of the subscribers have been less. Individual researches have been
conducted for Kisan Call Centre, IKSL, Lifelines of India, Spoken Web, etc.,
but theintegration of research to find-out the impact asin m4agriNEl hasbeen
taken up by very few projects.

5. Key Ingredients for Success of the Mobile for Agricultural
Advisory Services
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5.1. Partnership

Partnership with appropriate content generators and software solution providers
will be the key for success of the mobile based agricultural advisory services.

5.2. Content

L ocation specific and farmer specific contents are more useful to the farming
community than generalised contents. Further, additional information like
availability of fertilizersand pesticidesin local areas, asfound in the study on
KMASin Meghalaya, is highly regarded and required by the farmers.

5.3. Media Mix

In addtion to text messages, voice, image and multimedia based services need
to beinitiated to sustain momentumin the mobile advisory services, makethem
more interactive and change with the changing needs of the next generation
users and mobile phones.

5.4. Innovation

Continued innovation and appropriate mobile application development is
necessary to ensure the sustainability of the services. Agricultural information
has moved beyond 60-80 character SMS and voice, pictures and videos are
more in demand. Development of applications for smart phones as well as
medium range phones can go along way in increasing the effectiveness and
popularity of the service with mobile phones getting cheaper every day.

5.5.Timeliness

Timelinessis a factor that impacts agricultural information to a great extent.
Late or too early messagesdo not have much utility for thefarmersand ultimately
theservicelosesitscredibility.

5.6. Quality and Credibility

The quality of the message sent to the farmer, irrespective of the format,
determines to a great extent the success of the service provided. Personalised
and location specific messages have more utility than general ones; real time
market price of commodities, price forecasts; weather and disease and pest
attack forecasts are much more desired than preventions. The credibility of the
service providers among the clientele isimporant for the sustainability of the
Services.
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6. Lessons

Most mobile based projects were operational as pilot projects. Except few
(IKSL, LifeLines India) most other projects were operated in a small scale.
Systematic impact studies are yet to be conducted. However, some of the
private initiatives are making a lot of promise for scaling up with innovative
businessmodel (likelKSL). At the same time much hyped projectslike Reuters
Market Light (RML) evaluation report by theexpertsfrom the Oxford University
and International Food Policy Research Ingtitute (IFPRI) indicated no significant
impact among farmers due to mobile based market information services
(Fafchamps and Minten, 2012). At the same time farmers are paying for the
services of the IKSL where they feel value for agricultural information and
farmers’ enrolment is continuously increasing. An evaluation of Avaaz Otalo on
cotton farmers in Gujarat showed that the information source of the farmers
for taking major agricultural decisions changed from peer groupsto the mobile
advisory service onceit established credibility with thefarmers. Thisindicates
the behavioural change of subscribers by reliable mobile advisory services. But
again, some attempts havefailed to register with the subscriberslike KMAS of
some of the KVKs as they did not properly address the needs of the farmers.
The need of information as text messages have changed and farmers are more
interested in voice, pictures and videos which give them a better idea about
agricultural methods and practices. With these needs, the services have evolved
fast. Kisan Call Centre, which was basically aland line (wired phones) based
pull service has given way to mobile applications for high end smart phones,
basic text messages in KMAS, mKrishi, etc. have evolved to voice messages
(IKSL) to multimedia content (mdagriNEIl) to mobil e applications (Videokheti).
The use of basic phones are reducing and making way for Enhanced Data
rates for GSM Evolution (EDGE) and General Packet Radio Service (GPRS)
enabled smart-phones. Operating systems of mobile phones have evolved alot
with Google’s Android, Microsoft’s Windows and Apple’s iOS. Along with it
hasincreased the opportunity to evol ve the research and devel opment in mobile
for agricultural and rural development. Applications developed for Apple App
Store, Nokia Ovi Store, Nokia Marketplace can be accessed through 2G, 3G
and 4G internet connections. And with the prices of smart-phones coming down
and user base increasing every day, these applications can go along way in
making agriculture both attractive and profitable. Even the nature of impact
studies have changed from mere cal culation of user basetoincreaseinincome
of the subscribers, effect in their socio-economic conditions, their behavioural
changesbefore and after accessing the serviceto profit of the service providers
to make the projects sustainable and take them from pilot experiments to up-
scaled sustainable ones.
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7. Conclusions and the Way Forward

Along with incredible opportunities, implementation of mobile applicationsa so
poses alot of challengesin India due to lack of mobile friendly and locally
relevant digital content, rural mobileinfrastructurelimitations (network and signd,
eectricity problem), illiteracy, large number of local languagesandtribal diaects.
Further, numbers of pilot projects are undertaken in project mode and after the
project period sustainability becomes the major hurdle. Hence, instead of
standal one projects, mobile based appli cations need to beintegrated with ongoing
agricultural extension programmes and methods. Public —private partnerships
for project implementation and web to mobile, voice, image and text integrated
applications need to be developed to cater to the farmer specific information
and knowledge. M obile based advisory servicesfor farmerswill be encouraged
fromtheNationa Agricultural Research System (Agricultural Universities, Indian
Council of Agricultural Research (ICAR) ingtitutionsand NGOs) in collaboration
with the technology solution providers such as I1Ts, C-DAC, Private (TCS,
Wipro, Nokia, Airtel etc). Based on farmers need assessment, location and
farmer specific information need to be generated in multimediaformat for the
dissemination among the millions of farm families. Systematic studies on farmers’
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Table 2. Categorization of the mobile based agro-advisory services based on the type of service
provider

Sl. No. Mobileservice Year Service provider
Public Private Public
and private
collaboration
1.  Hello Uttam 2000 v
2. ViasMs 2000 N
3.  Kisan Call Centre 2004 v
4.  Lifelinesof India 2006 \
5. WaranaUnwired 2006 v
6.  Fisher Friend 2007 %
7.  IFFCOKisan Sanchar Limited (IKSL) 2007 #
8.  Reuters Market Light 2007 \
9.  DMI (Dynamic Market Information) 2008 v
10. Fasd 2008 N
11.  KHETI 2008 v
12.  Kisan Sanchar 2008 v
13.  Nano Ganesh 2008 v
14.  SMSBroadcast Service 2008 N
15.  Avagj Otalo (Voikiosk/ Spokenweb) 2009 \/
16. KissanKeraa 2009 N
17. mKRISHI 2009 v
18.  Mandi Bhav 2009 v
19. MAHAAGRI SMS 2009 v
20.  Life Tools 2009 N
21. Mobile MultimediaAgricultureAdvisory 2009 v
System (MAAS)
22.  KRIBHCO RelianceKisan Limited 2009 v
23.  Awaaz De (Give your voice) 2010 \
24.  KisanMobileAdvisory Service(KMAS) 2010 v
25.  Market Price on Mobile 2010 \
26.  Vv-KVK 2010 v
27.  Mandi on Mobile/ Digital Mandi 2011 %
28.  mKisan 2011 v
29. SMSSevice 2011 N
30.  AnnapurnaKrishi Prasaar Seva 2012 \/
31.  Behtar Zindagi (Better life) 2012 \
32. KisanHelpLine 2012 #
33. mdagriNEl 2012 \
34.  mFMS 2012 v
35. SMSWeather Alert 2012 N
36. Intelligent Advisory System for 2013 \/
Farmers (IASF)
37.  Kissan SMSPortal 2013 v

38. aAquamini (redesigned for mobile browser)

39. ISAP-QRS

40. Mrittika

41. Mobile based Crop Nutrient
Management Decision Support System

42.  VedioKheti

43.  Soil Based Plant Nutrient Management \/
Information System

< 2 2 <2 2
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Table 5. Categorization of Mobile based agro-advisory services based on Business model

Sl. No. Mobileservice Year Business model
Free of cost ~ Servicecharge
required
1. Hello Uttam 2000 “
2. ViasMs 2000 “
3. Kisan Call Centre 2004 “
4, Lifelines of India 2006 “
5. WaranaUnwired 2006
6. Fisher Friend 2007 “
7. IFFCOKisan Sanchar Limited (IKSL) 2007 “
8. Reuters Market Light 2007 “
9. DMI (Dynamic Market Information) 2008 “
10. Fasd 2008 “
11.  KHETI 2008 “
12. Kisan Sanchar 2008 “
13. Nano Ganesh 2008
14. SMSBroadcast Service 2008 “
15.  Avaagj Otalo (Voikiosk/ Spokenweb) 2009 “
16. KissanKerala 2009 “
17. mKRISHI 2009 “
18. Mandi Bhav 2009 “
19. MAHAAGRISMS 2009 “
20. Life Tools 2009 “
21. Mobile MultimediaAgriculture Advisory 2009 “
System (MAAS)
22.  KRIBHCO RelianceKisan Limited 2009
23. Awaaz De (Give your voice) 2010 “
24, Kisan MobileAdvisory Service (KMAS) 2010 “
25. Market Price on Mobile 2010 “
26. v-KVK 2010 “
27. Mandi on Mobile/ Digital Mandi 2011 “
28.  mKisan 2011 “
29. SMS Service 2011 “
30.  AnnapurnaKrishi Prasaar Seva 2012 “
31. Behtar Zindagi (Better life) 2012 “
32. Kisan Help Line 2012 “
33. mdagriNEI 2012 “
34. mFMS 2012 “
35.  SMSWeather Alert 2012 “ “
36. Intelligent Advisory System for Farmers (IASF) 2013 “
37.  Kissan SMSPortal 2013 “

38. aAqua mini (redesigned for mobile browser)
39. ISAP-QRS “
40. Mrittika “
41. Mobile based Crop Nutrient Management “

Decision Support System
42.  VedioKheti “
43. Soil Based Plant Nutrient Management “

Information Sys.
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Table 6. Categorization of mobile based agro-advisory services based on target users

Sl. No. Mobileservice Year Target users
Country wide Regiona

1 Hello Uttam 2000

2. ViaSMS 2000

3. Kisan Call Centre 2004

4. Lifelinesof India 2006

5. WaranaUnwired 2006

6. Fisher Friend 2007

7. IFFCO Kisan Sanchar Limited (IKSL) 2007

8. Reuters Market Light 2007

9. DMI (Dynamic Market Information) 2008
10. Fesa 2008
11. KHETI 2008
12. Kisan Sanchar 2008
13. Nano Ganesh 2008
14.  SMSBroadcast Service 2008
15.  Avag Otao (Voikiosk/ Spokenweb) 2009
16. Kissan Kerala 2009
17. MKRISHI 2009
18. Mandi Bhav 2009
19. MAHAAGRI SMS 2009
20. Life Tools 2009
21. Mobile Multimedia Agriculture Advisory System 2009

(MAAS)

22. KRIBHCO Reliance Kisan Limited 2009
23.  Awaaz De (Give your voice) 2010
24, Kisan Mobile Advisory Service (KMAS) 2010
25. Market Price on Mobile 2010
26. v-KVK 2010
27. Mandi on Mobile/ Digital Mandi 2011
28.  mKisan 2011
29. SMSService 2011
30.  AnnapurnaKrishi Prasaar Seva 2012
3L Behtar Zindagi (Better life) 2012
32. Kisan Help Line 2012
33. mdagriNEl 2012
34. mFMS 2012
35.  SMSWeather Alert 2012
36. Intelligent Advisory System for Farmers (IASF) 2013
37. Kissan SMS Portal 2013

38.  aAquamini (redesigned for mobile browser)

39. ISAP-QRS

40. Mrittika

41. Mobile based Crop Nutrient Management
Decision Support System

42.  VedioKheti

43.  Soil Based Plant Nutrient Management
Information System
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mobile use behaviour and impact of on-going projects to be carried out to
understand the real benefits of mobile based agricultural advisory services. To
say mohiles are going to revol utionise agricultural extension might be overstating
the facts right now, but so far, within a few years of its introduction in the
country, it has changed the mode of agricultural extension and has proved to be
agreat aid to the human resource of the extension system. It has added personal
touch to the machines through voice calls, made understanding easier through
pictures and videos and i nstant communi cation with agricultural expertsanytime
anywhere a reality through mobile communications. All that is needed is to
learn from the success and failures alike and make mobiles an integral part of
agricultural extension asit hasbecome an integral part of thelife of the people.
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