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Kheti is a mobile phone based, multimedia commurnasystem to support sharing of

agricultural knowledge and advice within a prodsteo-operative. The first version of this

system was designed with, and was tested by, thajSirop Producers Company Ltd

(SCPCL), a co-operative of small farmers workingiadhya Pradesh, Central India.

In this paper we describe the Kheti system and ex@how it addresses the problems of

making agricultural knowledge available by recogrgzhat practical knowledge is always

located within a complex network of social relasand practices. We also examine the

results of field trials, and some of the challenigeseeking to convert a successful

technology into a sustainable development intergant
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| am just like any other farmer in the village ...tBwas always eager to have more

information on the agriculture and was a regulasténer of the radio programmes

such as ‘Chaupal’. | found these programmes vetgrasting and useful because of the

discussions on the agriculture issues are goodwaadnay apply some of the methods.

But this programme was not enough and | was alMe@gking for more knowledge on

innovative practices and experiments, which | caapgly in my fields. | was always

having a discomfort that we are not able to creatg concrete ‘knowledge base’ for
the next generatiorfMr Ganga Ram, Chairman, Sironj Crop Producers Gomyi.td.,

http://linux.odi.org.uk/eservblog/?p=17)

Introduction

In June 2008, United Nations (UN) Secretary Gen&ah Ki Moon and the UN Food and
Agriculture Organization (FAO) set a target to gmse global food production by 50% by the
year 2030 (Ki-Moon, 2008). One key strategy is gyl information and communication
technologies (ICT) to share knowledge and enalbtades to apply inputs more efficiently. A

recent survey of e-agriculture, conducted by thésUhternational Telecoms Union (ITU)

and FAO, identified communication processes agatjthighlighting:



“Developing virtual communities/networks for infoation and knowledge exchange
between rural stakeholders, as well as for thep@merment through participation;
Capacity building of rural stakeholders in use apglication of ICT;
Enhancing farmers and producers access to mank@étsafrmation on farming
techniques & practices
Improving dissemination of and access to scienifid technical information;
Enhancing access to statistics and other typegafmation for policy and decision-
making.” (International Telecoms Union, 2007).
In this paper we report on Kheti (Kheti means Agitigre in Hindi, and is an acronym for
Knowledge Help Extension Technology Initiative),l@T system to support Agricultural
extension that was designed with, and tested leyStionj Crop Producers Company Ltd., a
co-operative of marginal farmers in Madhya Pradéstia.

Existing approaches to e-Agriculture

While agriculture remains a principal source ofome in rural areas of developing countries,
ICT interventions need not address agriculture@lbut can provide services that can
improve rural livelihoods by increasing social dndanan capital (Richardson, 2006;
Chapman et al., 2003). Mobile phones, for instaace most valued for social networking,
but may not be directly perceived as an instrunfimnéconomic activities (Xie & Gu, 2007).
Similarly, health and educational needs are oftkivessed in ICT-enabled approaches. The
social and human benefits of such services mayttegédneral livelihood benefits

(Kiplang’at, 2003). In agriculture, ICT has the g@otial to bridge gaps in the temporal and
spatial availability of extension advice, and twiale the need to repeat established solutions
to common problems for different clients (Metcal@07). Farming populations can be
widely dispersed and live far from traditional infeation sources. Whilst having generally
low levels of literacy and formal education, exienslients have specific needs according to
habitat, culture, gender and production systen,(E€00).

ICT may also hold considerable potential for lirkmsers with information sources and
improving the timeliness and relevance of agrigaltvesearch by supporting two-way
knowledge flows (Ramamritham, et al., 2005). Iradgal retreat from the modernization
position, local knowledge is today becoming moghhy valued, as is the need for extension
service architectures to be bottom up and demardrd(Richardson, 2006). The role of the

extension officer is changing towards more fadilita and local mobilization (Qamar, 2005).



Applications of ICT for agricultural extension hasensidered both textual and audiovisual
delivery. The latter approach is surprisingly urdseloped given the predominant oral
traditions in developing countries, the abilitylGfT to support asynchronous question and
answer dialogues which allow responses to be readeand revised (Nuckles, et al., 2005),
and the opportunity to support consultation bynefee to secondary knowledge sources
(Metcalfe, 2007).

In both oral and textual cases, the technical satfithe language used by extensionists and
the power relations of the actors can limit thetabation to demand driven and equitable
knowledge sharing (Fell, 2000). This suggests a meedialogue level to be tailored to
participants, where additional cues and prior krealge are important (Nickles, et al., 2005).
Approaches that frame the service as a purely iquéahswer exchange have found that
guestions are typically poorly formed and definedhie first instance, and that answers are
not helpful without further interpretation by ariermediary (Ramamritham, 2005). Such
designs seem to have neglected the iterative nafumetension dialogue that serves to
develop a common platform for understanding (F28100; Feng et al., 2006), i.e. what Clark
(1996) refers to as ‘Common Ground’. Other stugiease more stress on the role of the
“gateway manager” (for instance the manager ofl@ctr@nic information kiosk) in

mitigating issues of interpretation and trust (Ru$ahay, 2007). Projects have also been
challenged by issues of trust between the cliedttha service (Srinivasan, 2007;
Veeraraghavan, 2007). These findings can be retatéddings in Computer Supported Co-
operative Work that highlight not only common grdubut communities of practice, social
capital and human development (Carroll et al., 20Récent work by Patel et al. (2010)
suggests some potential for audio based forum appes in which farmers are able to hear
and respond to each others’ queries.

The need for extension services to be demand-dewmdmluralistic has led many to
champion participatory planning and implementatibns providing stakeholders with better
tailored services and with enhanced confidenceetbathd good service (Raabe, 2008). The
active involvement of farmers in both extension #d@l-enabled services entails an
understanding of knowledge and design as handsxmecessitating the inclusion of a

range of perspectives through negotiation and @epaderaraghavan, 2007).

Socio-technical critiques in ICT for development

In parallel with the discourse around ICT in agitietal extension, a broader debate has
occurred around the role of information, knowledgel communication technology in



development contexts. Many authors highlight thpantance of local knowledge and
capabilities in applying ICT. Warschauer (2003)usg that effective application requires a
combination of physical access; relevant contedtapplications; individual skills; and
social or institutional resources to support usdga der Velden (2005) argues the
importance of recognizing that much of the impartarowledge for development is tacit,
situated, embodied, power related and genderedwkxdge and the people conveying
knowledge, must be legitimate, trustworthy, andypdias such by beneficiaries if it is to
have a positive impact on development.

Duncombe (2007) uses the livelihoods frameworkPDfi999) to ICT interventions, arguing
that applications can focus either on directly dinid) the assets of the poor, or on supporting
the activities of structures and institutions tinfituence their lives (e.g. government
agencies, media organisations and NGOs), orgammsathat Duncombe describes as
infomediaries. Okon (2009) highlights the importamnd integrating ICTD efforts within
existing social structures and organizations, angsdin & Tongia (2009) discuss the role of
infomediaries in enabling people to convert infotima of different kinds into local practice.
Brown (2008) draws attention to the different foraiknowledge required for local problem
solving in practice, identifying: the personal feftd tacit knowledge of individuals; shared
local knowledge about culture, history, and sympeipert knowledge which may be
formalized, taught in institutions and representetéxts; organizational knowledge about
agendas and alliances of groups and individuatshatistic knowledge about overall
purposes and goals. She argues that approachestounity development that fail to

recognize this range of knowledge types are unjlikelead to positive, sustainable solutions.

Summary

Existing discussions of agricultural extension, #meke socio-technical critiques highlight
not only the importance of providing technologyevant content and adequate financial
resources, but also the significance of humanasaaid organizational issues. Of particular
relevance are: relevant human skills in operatiey technologies; local knowledge in
utilizing and transforming expert input into lo@adtion; and the role of social relations and
community institutions in establishing the trusttiamess of information and mediating the

impact of new practices on people’s livelihoods.



Sironj is a ‘block’. Local government in India isvdled into states, which are then divided
into districts, which are subdivided into block&ieTSironj block is centered on the market
town of Sironj and stretches for about 20 milesach direction. The Sironj Crop Producers’
Company (SCPCL) is a co-operative of small farnfiens the villages around Sironj, and
some farmers from the neighboring block of LatAtithe time of this study the company
had approximately 600 members. The farmers’ laridihgs vary considerably, but the mean
holding is 3.4 bigha (1 bigha = 0.4 hectares) wh#hmedian being 2 bigha. Incomes for over
90% of these farmers are less than US $2 per daymast combine farming with other
economic activities such as laboring to sustaiir theelihoods. To join the company,

farmers must purchase 10 shares of 10 Indian Rugaeds(i.e. 100 Rupees or approx US
$2). The company’s main sources of revenue areingamembers produce (e.g. Soya,
wheat, gram) which it buys at a small premium dherday’s price in the Sironj grain
market, and sells to processors in aggregated itjeardt higher prices; and trading fertilizers
and pesticides which it can buy in bulk and sethiembers at discounted prices. The
company also has a seed breeding program to devatagiies that offer good yields, are
well adapted to local conditions, but are alsoraffble for these farmers. The benefits of
developing local seed stock are discussed by Daite2002, ppl72 ff). From these
operating revenues and a state government sultk&lgpmpany pays an agricultural advisor
to manage the seed program, and provide advicswgpbrt to farmers. The co-operative is
governed by an elected board of directors, whicluges representatives from the Madhya
Pradesh State Government’s ‘District Poverty Itii@Programmed’, and from Professional
Assistance for Development Action (PRADAN), an bndiNGO with projects and initiatives
in many states. Co-operatives based on a similaeiare increasingly being promoted in
other parts of India, taking advantage of receanges in relevant legal frameworks
(Government of India, 2002). At the start of thejpct, the local PRADAN team leader was
also the Chief Executive Officer of the co-operativ

Kheti has been designed and developed within &¢réynded by the UK Engineering &
Physical Sciences Research Council, which has ineestigating the relation between
participatory technology design techniques and@péatory approaches to social
development. The methods used have been reposedietre (Dearden & Rizvi, 2008;
2009; Dearden, Rizvi & Gupta, 2010) and have refieextensive collaboration and



participatory working with SCPCL and its membersfipble 1 provides a timeline of the

technology design and development.

May 2007 | July 2007| Sept200f Oct 2007 Nov 29 June July /Aug | Aug - Nov | January
2007 2008 2008 2008 2009
First Decision | Formal Focus set: | First Software | Selection | Field trial | First draft
contact to focus project agriculture | design complete | & training of this
with on Sironj | startup & | information | workshop of paper
Sironj option flow Munnas
appraisal | system’

Design issues identified

The design of Kheti was driven by an initial jo@ecision to use technology to create an
improved ‘agricultural information flow system’. iEhformulation reflects an explicit
‘information systems’ perspective and frames thierirention as designing and implementing
a new set of socio-technical arrangements withenctiroperative.
In discussions and workshops with the co-operatieenbers, directors and employees, a
number of problems were identified in informatidowi, that are listed below.
Responsiveness of advice from the advisor to thrades. When a farmer needed
advice, he or she would need to contact the adbg@hone (possibly borrowing a
mobile phone, or using a local Public Call Office)spend a day traveling to Sironj.
The advisor would then arrange to visit, possililgraa delay of perhaps a few days.
Such delays can have serious implications for grelals, perhaps reducing a family’s
annual income by 10%.
The farmers were concerned with situations wheseattvisor was not in the office or
unavailable. The co-op did not have an answerphenmethe advisor might be away
from Sironj for a number of days at a time.
The advisor was concerned about repeating the sdorenation or advice to many
farmers. For example, how to treat a particulat,p@sabout the best irrigation
schedule for a crop. There was a strong intereshgst the members in ensuring that
the advice given led to persistent developmenioikedge.
Both members and directors wanted more regularaatien with each other.
The advisor was concerned that he had limited m&tion about members,
particularly about land holdings and crops. Thiglena difficult to estimate required

amounts when ordering inputs.



The members wanted to support a process of corstaming and improvement, but
the information that they held about practice frgear to year was limited and
anecdotal.

Kheti was designed as a socio-technical respongese issues.

Technical context

Studies of the local area in Sironj, and discussigith the SCPCL members revealed that a
sizeable minority of the members owned, or hadiceia who owned, mobile phones.
Mobile services were available to most of the g#la, and many areas had GPRS data
services but no one network provided complete ameerA survey of 1200 residents,
conducted at the end of the project, found that@pmately 10% of residents held mobile
phones, increasing to 15% for SCPCL members. Ofnibigile phone holders, 70% reported
that they used their phone “rarely”. In comparisé#t, reported having a TV, and 2% having
a radio. 66% of the respondents reported thattlaelyelectricity in their villages. Within the
co-op office there was already a computer withrimgeconnection, and the advisor had a
mobile phone. This suggested a solution combiningita phones, the Internet and desktop

computers.

Here, we describe the technical and the socialigors#tions that make up Kheti.

Technical configuration

The Kheti software has three major components.

The first is a mechanism for recording and loggeigphone conversations between the
farmers and the advisor. This is achieved by hasisgrver attached to two telephone lines,
routing advice calls through this server and usindio recording software. There are
facilities to select and edit recordings and ackrtlio a database that can be accessed by
other farmers using an Interactive Voice Respo&ystem (IVRS). Figure 1 illustrates the

configuration.

FIGURE 1 ABOUT HERE

The second component is software on mobile canmterags to create ‘Short Dialogue

Strips’ (SDS) which consist of up to 6 photographd an audio track, similar to the



Storybank system (Jones et al., 2008). These S®Seait to a server where the agricultural
advisor can view them and respond. Typically, ass®8Bn be sent in under 1 minute. The
advice given can be recorded and combined theiques$’ audio track and added to the
IVRS. The software is written in Python for Symbg&®hand runs on a Nokia Navigator 6110
which offered a fully working Hindi font. Althougtihe users have limited literacy, they were

able to use the phone’s Hindi menus.

Figure 2 illustrates the configuration of Kheti feaindling SDS messages. Figure 3 illustrates

the use of the technology in the field.

FIGURE 2 ABOUT HERE
FIGURE 3 ABOUT HERE

The final digital element of the Kheti system iweb database of the members, their land
holdings and agricultural practices (implementedgi®ython and mySQL). This
information is useful for the advisor both in gigitailored advice and for estimating

guantities when purchasing inputs such as fertdized pesticides.

Social configuration

These new technical systems involved new pracfice$oth co-op members and existing
staff, as well as enabling new roles within theogo-

A central role is the ‘service provider’ dunnd, who held the camera phone. Each Munna
took the service to a small number of villages.the field trial each of 5 Munnas was
responsible for 5 or 6 villages within a 5 km radaf their home, and was expected to visit
each village at least once per week (previousk ativisor would reach each village at most
once per month). 28 villages were included in tied,tand the Munnas own villages were
each served by a different Munna in an effort toié\perceptions of inequality of service.
Munnas were paid a small part-time stipend, catedlavith reference to the legal minimum
wage. As the project evolved, the pattern adoptasl tvat a Munna would visit two villages

in one afternoon to meet with farmers and discgss@as. If problems required specialist

! During an early design workshop the farmers wizrdiig it difficult to understand the task of scena
writing, which we explained by reference to theimobf ‘roles’ in films. The name Munna as a persdi

would help the farmers was inspired by the popHiadi film character Munna Bhai



advice, the Munna would create an SDS and uplo@eé@ Figure 2). The Munna would then
return with the phone the following morning to eleaihe farmer and advisor to talk.

For the agricultural advisor, the new arrangemanfdy a new daily task of reviewing SDS,
as well as additional advice conversations. It rea®gnized that the timeliness of response
would be important in service uptake, so the ptoggned for a 24 hour response. The
practice that emerged was that the advisor wouddlkchis web-based inbox each evening,
call the Munnas who had sent the messages, antharean appointment for the following
day. Figure 4 shows a screenshot of the advisalbex screen.

FIGURE 4 ABOUT HERE

As well as the Munnas, a new role for an ‘AgriccdfluCommunication Specialist’ (ACS)
was created (see figure 1, bottom left). The ACS teananage the IVRS, identifying useful
advice calls and indexing them in the system, dbagecollecting audio from the SDS
exchanges that could be added. The ACS would Ingidhates to the server when required,
and to deal with minor software problems. The miplied good ICT knowledge, but no
programming experience. Prior to the field trile CEO and PRADAN team leader took a
new post elsewhere, and the agricultural advisa pvamoted to be CEO of SCPCL. It was
therefore decided to recruit an ACS who could car@bCT and agricultural knowledge. The
ACS would also be the line manager for the Munnas.

The technology was rolled out for a field trialaarly August 2008, which ran for 3 months.
After a few system ‘teething troubles’, the SDSstsd flowing to the Kheti website
regularly from 18 August 08 onwards. Over the three months, overSID8 were uploaded.
As a participatory action research project, the lessgs during the field trials was on
supporting the SCPCL staff and training and suppgithe Munnas. One of the authors
(Rizvi) worked closely with SCPCL and the Munnasa$sess progress, support change and
discuss issues that arose. Rizvi maintained fietdsiand reported back fortnightly to the
external project manager (Dearden). An indepenpienéct evaluation was conducted by

another research unit which focused on surveyingées in the block and examining their



socio-economic status and engagement with thegirdjeditionally, the authors conducted

an analysis of a sample of 98 SDS which were takehtranslated to English for analysis

SDS contents

Of the 98 SDS messages analyzed, issues with gwyangjor crop at that time of year)
accounted for 28% of the total, or 38% of thosesagss directly associated with a particular
crop. Other major crops were Chili (10% of cropafie queries), and tomato (7%). 17
different crops were discussed. The queries made mestly regarding pests (30%), poor
development of a crop (41%), or explicit suggestiand queries about disease (6%). 3 of the
SDS were farmers expressing their support for aatitgde to SCPCL.

The major pests were insects (8%) including greeaquitoes (2%), or insect larvae (20%).

In these cases, the images were often useful tdifgéhe pest and suitable treatments.
Figure 5 presents one example SDS, relating tojarmast threat to the areas soya crop.

FIGURE 5 ABOUT HERE.

Other SDS were requests for advice on a varietgmts including: choice of crop or seed
variety for particular conditions (6%), recommengeeparations and planting (3%), proper
use of fertilizers or insecticides (2%), as welbdsninistrative queries such as how to join
the seed breeding program.

Over 90% of the SDS included only one or two phapgs. This could indicate an interface
problem, or that this domain rarely requires adamgmber of images. The agricultural
advisor also reported that even with the photogaplvas sometimes necessary to visit

personally to diagnose problems.

IVRS usage

During the trial, the IVRS received very little ggawhich contrasts with the findings of Patel
et al. (2010). However, this may be explained leyfdct that Patel et al. were targeting
farmers using their own phones to access a tadl4irenber, whereas Kheti required the ACS
and Munnas to actively promote this option to mersb&iven that when the Munnas and
farmers were together they could talk to the advisiectly, the recorded option was

2 Unfortunately, a proportion of the SDS were cotegpprior to the export for translation.



probably less attractive. Also, only a small prdjwor of SCPCL members had their own

phones, so Patel et al.’s service would not rehishsbcio-economic group.

Local and situated knowledge

Because Kheti is firmly located within the co-opcdl knowledge informs many of the
exchanges. For example, in figure 6, a farmerekisg help with a problem growing chilies.

The query filename, Sofiuis the name of the farmer.
FIGURE 6 ABOUT HERE

Local knowledge is reflected in a number of wayseh&he advisor knows the Munna by

first name and recognizes the farmer’'s name. Fyrthe advisor knows (or suspects) that the
farmer has not had the soil tested before planfihg.advisor also knows what fertilizer
mixes are available and suitable in the Sironjbi®uggesting a 19:19:0 composition).

At the heart of the acceptance of Kheti and thacadgiven is the social relationship, and
existing history of trust between SCPCL, the Munaad the members. As Brown (2008)
explains, one important element of knowledge fat liée problem solving is understandings
about social relations, alliances and interests. &laluation survey found that over 80% of
members trusted SCPCL more than their local co{Raihchayat), block, district or state

government, with 97% trusting advice from SCPCleast as much as these other bodies.

Retaining knowledge

The role of the Munnas should not be regarded simpimediating conversations between
farmers and advisors. All of the Munnas had presiypbeen involved as community
mobilizers under other SCPCL and PRADAN initiativasd all were engaged in some
farming themselves. Hence, they were able to gilvéca on farming from their own learning
and could direct members to sources of suppormtfuer needs. Although the Munnas did not
make use of the IVRS system as a knowledge repysiteey were able to build up their own
awareness of knowledge that was relevant for ttirmunity. Informally, they reported that
they were able to resolve about 30% of the quéieyg received without asking the advisor.
One way to interpret this is to view the phonesasopipes carrying some fluid called

‘knowledge’, but to see the Munnas as actors ietavork that helps the community to meet

% Names have been changed to respect confidentiality



their day-to-day challenges. In terms of the liwebds framework (DfID, 1999), the Munnas
add to the capabilities of the transforming ingita that is SCPCL, and increase the stock of

human, physical and social capital in the villageeseduce vulnerability.

Although the field trial results were promising ahére was significant enthusiasm for the
system from the farmers, the system is no longese The reasons for this are multiple, but

highlight some important issues in researchingag@ication of ICT for development goals.

Technical issues

Physical resources did not appear as a major prollae quality of the mobile network
improved substantially over the life of the projesstd when we reached field trials, a
reasonable data connection could be found in ahewillages covered. Although electricity
supplies were unreliable, they were sufficientedoharge the phones when required. We
discovered that our original choice of mobile ph@dekia N73) although operating on
Symbian 60 and having Hindi menus, was unable ppau Hindi fonts in % party software,

hence we switched to the Navigator 6110.

Skills and training issues

The human skills to use the phones were adequateMlnnas all had experience of mobile
phones, and had basic Hindi literacy. However, amg of the Munnas could read English,
most had no experience of SMS, and none had exyerigith camera phones. Even with a
simple interface, using Hindi fonts and menus,agheere learning issues, such as: taking
good quality photographs and creating meaningfaiegfor the SDS using the keypad. SMS
is not common in India, and the keypad does nopesudgHindi. It took some weeks before
the Munnas were confident in creating file namesl, @en at the end of the trial, many
message names were not meaningful.

The advisor already had experience of computersffme applications, web and email, so
learning the new interface was not a major problem.

The need for some technical expertise was demaedtearly on when a Munna accidentally
deleted the application from one phone. EditingltfeS required more specialist skills.
However, given the low usage of IVRS, the costagfuaring this specialist capability is hard
to justify. It may be better to outsource technggbport to local providers or to share the



cost of a technician between co-operatives. Irfigié trial, the ACS left before the end of

the trial without undermining use of the SDS system

Financial issues

For the trial, finances were all derived from er#drsources. The project paid for the
equipment and software, covered the costs of maeiteices, the office broadband service
and paid the Munnas. The ACS and office electritifys were paid by PRADAN. The
advisor / CEO was paid from SCPCL trading surplasessubsidies from state government.
The primary costs of operation were: the advisti'e responding to queries; the stipends
for the Munnas (1000 INR per month); the salarthef ACS (25,000 INR per month); and
telephone service charges (225 INR per phone ipeitH). The office landline can be
regarded as a fixed cost, and the cost of the weleswas marginal. The value of the
specialist ACS is open to question, given the l@age of the IVRS system. Although some
technical support is clearly necessary, this cbeldghared between a number of co-
operatives. The primary, unavoidable operatingscast the stipends of the Munnas and the
mobile services charges at 1225 INR (~ US $25Mhamna, per month. At 10 INR per query
(a very high charge for SCPCL members) a servitle anly this income stream would
require that each Munna handled 123 messages pghnttowever, in the trials, the number
of queries generated was 15 messages per Munnangoeh. Each message was costing 15
INR in network service charges, and 66 INR per mgsss a contribution to the Munna’s
stipend. Hence, the system is only financially l@abthe role of Munna is integrated with
other responsibilities, or if external funding adlle obtained.

Two different design options can be identified.

1. The Munnas stipends would represent an extremedyl grart of government
expenditure on agricultural extension services. [fldéan state provides a social
safety net in the form of an annual employment guie@e of at least 100 days of work
at the minimum wage. The Munnas’ work could be reffiethrough this scheme.
Many development projects by NGOs involve the waifrkocal mobilization
persons’ to sustain links between project and comiyulf such a person held the
phone it would substantially reduce the per messagts. Combined with a cheaper

phone tariff, such a model may be more affordatesbme projects.

* In the field trial, GPRS was only available on rtioy contracts, whereas a pay-as-you-go arrangemigftt

be cheaper for this application.



2. Alternatively, the costs of the Munnas’ work coblkel spread if the technology were
used to offer a wider range of services, such essacto health advice, e-government
queries or handling data in microfinance systerosé&private sector actors might be
willing to hold the phone and use it in other besi activities. However, such
approaches imply a very different relationship kestwthe holder of the phone and
the advice seeker, in which bonds of trust maybeats strong.

During the project, we sought to work with SCPCIld &#RADAN to develop new business
models to meet more of the operating costs. This etellenging, because the farmers are
extremely poor. Also, it was only after many monthsrking together that the researchers
were able to obtain a detailed account of the fieanof SCPCL. However, we found that,
despite our repeated offers to facilitate a disomssf possible financial models, the co-op
and NGO were reluctant to agree a date for a ngepetin

Organizational and interpersonal issues

An issue that had to be handled with great seitsitivas the appointment of the Munnas.
There were many candidates for the posts incluslomge of the farmers who contributed to
the design work. Appointment had to take into aotdke skills and education levels of
candidates, their home locations to provide coweragd their reputation in the community.
Only a small number of positions could be fundedseme of the candidates were very
disappointed. It was necessary to report the dewsivith great sensitivity, and monitor the
situation to avoid jealousies undermining the figidls.

Perhaps the greatest challenge was that the desgted a situation where the contribution
of one individual (the CEO and agricultural adv)seas critical to success. Without the
advisor’'s continued effort responding to SDS qugrikere is little incentive for the Munnas
and farmers to use the system. Unfortunately, tfaaging priorities for the NGO (with the
arrival of a new local team leader) and the demamd$he CEO (such as business
development; running capacity building events;dbed program; monitoring, evaluation and
reporting to external stakeholders; and some imtglef violence affecting the office) meant
that the commitment was not maintained after titealrfield trials. Disputes arose about
responsibilities and remuneration which led to Labte services and reluctance to take over
the costs of Munna salaries and airtime charges. ddturred despite earlier agreements
about funding between the project and the NGO.

With the benefit of hindsight, if the research prijhad diverted resources from technology

development to funding a longer field demonstrafex. by not developing all three



functions described above), and had avoided tlatively high salary costs of the ACS, the
project and the NGO may have had time to secueenaitive funding to sustain the Munnas’
work.

This social aspect of the design demonstrates loownzious active support of local
“champions” for ICTD projects is required to acleewlong term impact. In future, the
authors would recommend that research projectelgi@xamine the engagement of NGOs at
all levels (not just locally), obtain written commients from the highest possible levels, and
maintain constant dialogue to ensure that desigisidas reflect partners’ priorities.
Ultimately, we believe that sustainable innovatiequires a partnership in which there is as
much ‘pull’ from local partners looking for solutie matching their priorities, as there is

‘push’ from external research teams.

Summary

The experience of the Kheti design process andlgltetrials demonstrated the complexity

of finding sustainable solutions in such low reseuenvironments. Successful systems need
to integrate technical, skill-related, social, fic&al and organizational arrangements. In this
project, we overcame many social, skill and techivarriers, but the complex interaction of

organizational, interpersonal and financial coristsaproved to be more challenging.

Global food security in the coming decades will @l®gh on the application of knowledge by
small farmers. Agricultural knowledge needs to beuitous and ready to hand for these
farmers. But approaches that interpret the proldékmowledge management and
communication as purely about codifying and indgxempert knowledge, or filling the
‘knowledge gaps’ of farmers in the developing wpdde unlikely to result in real benefits

for the most marginalized farmers.

Kheti approaches this problem of making knowledsghle by recognizing that practical
knowledge involves a combination expert, persondllacal knowledge, exercised within a
set of locally controlled social structures, preesi, and networks of trust. The technology
was demonstrated to provide useful support todh@drs, and to strengthen communications
within the co-operative. However, our experiencevahthat there remain many challenges in

creating a sustainable socio-technical systemgplyang ICT in this context.



1. Brown VA. (2008) Pattern for Collective Social Learg, Proceedings of the
EuroPLoPWorkshopJuly 9-13 2008; Klosters Irsee, Bavaria. Availafoten:

2. Carroll, .M., Rosson, M.B., Convertino, G. & Gan@eH. (2006). Awareness and
teamwork in computer supported collaboratidngeracting with Computersl8(1)

21 - 46.

3. Chambers, R. and Conway, G. (19%Llistainable Rural Livelihoods: Practical
Concepts for the 21st Century
http://www.livelihoods.org/static/rchambers NN1 3aht

4. Chapman R, Slaymaker T and Young J. (2Q0@lihoods Approaches to
Information and Communication in Support of RuralvBrty Elimination and Food
Security ODI, London

5. Clark, H.H. (1996)Using LanguageCambridge University Press.

6. Dearden, A & Rizvi, H., (2008). Adapting Participat and Agile Software Methods
to Participatory Rural Development. In SimonserRdhertson, T. & Hakken, D.
(Eds.)PDC 2008 experiences and challengesliana University Press, pp 221 — 225.

7. Dearden, A & Rizvi, H (2009). A deeply embeddedistechnical strategy for
designing ICT for developmerint. Journal of Sociotechnology and Knowledge
Development(4) 52 — 70.

8. Dearden, A, Rizvi, H & Gupta, S. 2010. Roles angpgasibilities in agile ICT for
Development, InA Joshi, A Dearden (EdsProcs. India HCI 2010 / Interaction
Design for International Development 20BXLS Electronic Workshops in
Computing (eWIC) series (ISSN 1477-9358).

9. DfID (1999).Sustainable Livelihoods Guidance Sheketsmdon: Department for
International Development.

10. Douthwaite, B. (2002)Enabling InnovationZed Books, London.

11.Duncombe, R. (2006). Using the Livelihoods FramdwtorAnalyze ICT
Applications for Poverty Reduction through Microemirise.Information Technology
and International Developmer(3), 81 — 100.

12.G. Feder, A. Willett and W. Zijp. (199%gricultural extension - Generic challenges
and some ingredients for solutions
http://www.worldbank.org/html/dec/Publications/Wpdpers/wps2000series/wps212
9/wps2129.pdfDevelopment Research Group, World Bank Accedsedember
2008

13.Fell LR: (2000) Time to converse: the importancéaoyuage, conversation and
electronic media in agricultural extensidust J Exp Agri@0(4):503-509.

14.Feng W, Duan Y, Fu Z and Mathews B. (2006) The oblan extensionist in ICT-
based knowledge transferoceedings of the European Conference on Knowledge
Managemen2006;




15. Government of India, (2002National Co-operative Development Corporation,Act
2002.

16.Hussein, F. & Tongia, R (2009). Cross Technology@arison for Information
Services in Rural Bangladesh,Pnoceedings of ICTD 2009p. 252 — 266.

17.International Telecoms Union, e-Agriculture Sunfayalysis, (2007). Available from:
www.itu.int/wsis/c7/e-agriculture/docs/survey-arsady2007.pdf

18.Jones, M., Harwood, W., Bainbridge, D., Buchanan F&hlich, D., Rachovides, D.,
Frank, M., and Lalmas, M. (2008Narrowcast yourself'designing for community
storytelling in a rural Indian context. Proceedings of the 7th ACM Conference on
Designing interactive Syster(tSape Town, South Africa, February 25 - 27, 2008).
DIS '08. ACM, New York, NY, 369-378.

19.Ki-Moon, B (2008)Opening remarks at press briefing on Food Secudifyjune
2008.Refiefweb.http://www.reliefweb.int/rw/rwb.nsf/db900sid/ EGUAFASWG
last visited 19/9/2010.

20.Kiplang’at J. (2005) Does agricultural extensionda new beginning because of
ICTs? Reflections on experience in sub-SahararcAffroceedings of the CTA ICT
Observatory 23-25 September 2003; Wageningen.

21.Richardson D. (2006) ICTs: transforming agricultegtension? Available at
www.anancy.net/uploads/file_en/\WD8034.pdéchnical Centre for Agricultural and
Rural Cooperation (CTA). Accessed November 2008.

22.Metcalfe M: (2007) Development and oral technoledief Technol De\13(2):199-
204.

23.Nuckles M, Wittwer J, Renkl A: (2005) InformatiorbAut a Layperson's Knowledge
Supports Experts in Giving Effective and Efficiéhline Advice to Laypersong
Exp Psycholl1(4):219-236.

24.0kon, U. (2009) Information Communication Techngl@mnd Sustainable
Communities in Africa: The Case of the Niger Dé&Xagion of Nigeria. (Feb. 2009).
In Proceedings of ICTD 2009p. 367 — 378.

25.Patel, N, Chittamuru, D, Jain, A Dave, P, Pariklg 12010). Avaaj Otalo ? A Field Study of an
Interactive Voice Forum for Small Farmers in Ruralia. Proceedings of CHI 2010New York,
NY: ACM Press.

26.Puri SK, Sahay S: (2007) Role of ICTs in partiogpgtdevelopment: An Indian
experiencelnformation Technology for Developmet&(2):133-160.

27.Qamar, M. K. (2005Modernizing National Agricultural Extension Syste#s
Practical Guide for Policy-Makers of Developing Giies
ftp://ftp.fao.org/docrep/fao/008/a0219e/a0219e0DFAID Accessed: November
2008

28.Raabe K. (2008Reforming the agricultural extension system indndVhat do we
know about what works and whiFPRI Development Strategy and Governance
Division




29.Ramamritham, K, Bahuman A, Duttagupta S, BahumamdBalasundaram S. (2005)
Innovative ICT Tools for Information Provision ig#cultural Extension
Development