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Box 5. System components

Components
« PHP programming language
« QR code
- Hastag
« Google Map API
« Java programming language
« Android SDK
e Android multithreading
« Content provider

« JSON
Features:
« Web application
o Can use with browsers such as Firefox, Google Chrome, Internet
Explorer (version 9 or higher)
0 Use for registration requested online (GAP-01)
0 Generates the QR code for each registered user automatically, useful for
personal traceability
o Forinput farm management data (GAP-02)

- Android application

Can use with Android version 4.0 or higher

Easy to search registered data

Has map and navigator functions

Can adjust screen resolution as WVGA (800*480), WSVGA (1024*600),
WXGA (1280*768)

Useful for CB officers to certify registered farms (GAP-03,04)

0

0
0
0

©FAO/Adriana Adinandra
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Figure 33. Components of the system

Benefits and impacts

The Mobile GAP Assessment System overcomes complicated procedures and paperwork
which have proven to be costly and time consuming. Farmers regardless of their
location can apply for GAP certification by using the Mobile GAP application, while
officers are able to provide services instantly by using real-time information being fed
into the system. All 40 volunteer farmers who applied GAP certification via the Mobile
GAP Assessment System passed the assessment and received certification for their
produce. As reports and recommendations from the CB are uploaded constantly
into the system after each farm assessment, farmers can check them and use the
recommendations to improve their farm practices in order to meet the GAP requirements.

The farmers from Samkha who received GAP certification have developed their own
brand namely ‘Sarp Samkha’ (Samkha’s treasures) and registered themselves as a
community enterprise to sell their produce with GAP labels on the packages.

©NECTEC
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©NECTEC

internal auditors trained on system use

The launching of this programme has developed a new community learning model which
engages people from different generations in the village to take part. The generation gap
is bridged by different age groups working and learning together. Farmers are exposed
to new technologies and learn to use them to add value to their produce.

Key success factors

The success of the programme depends largely on:

e The culture and perception of local people that differs from location to location.
Success or failure depends on geographical location;

- Information brokers or people who devote their time and effort to teaching and
empowering others;

« The younger generation who serve as intermediaries between adults and
technology. They help to bridge the generation gap and introduce new
knowledge through family learning;

« Insight Out or ‘learning how to learn’ helps the community to solve problems by
themselves;

« Team building is the first step to set up collaboration networks inside and
outside the community; and

« (Good facilitators who approach and work closely with the community.

« (Culture and perceptions of local people that differ from location to location;

-« How to change the mindset of local people and/or officials working with the
community;

« How to build a Learning Community to provide knowledge but also provide
protection from the complex world;
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« Ageing society; older farmers are unwilling to learn how to apply new
technology;

e Youth leaving the agricultural community as the negative perception about
farming remains strong;

» Lack of research and implementation in using ICT for agricultural benefits;

« lLack of ‘smart’ officers who devote themselves to learning within the
community; and

- No clear national agenda on precision agriculture.

Looking to the future

The development of the Mobile GAP Assessment System and the case study with
Samkha community is a significant turning point for better understanding of the
needs of farmers, officers (CBs) and programme developers to lay out the appropriate
technology for better services and better adoption by farmers. The impacts from this
learning model are well recognized by the Rice Department of Thailand, which is
expected to officially announce the Mobile GAP Assessment System as the official
system in 2015. The estimated number of farmers that will benefit from this system
is around 16 million. The lessons learned from this case study should be transferred
as practising procedures and community approach techniques for smart officers. The
approach of the younger generation as IT facilitators in each farming family and com-
munity should be extended.
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Case Study 5: N

The revolutionary PRIDE ~ model by
MKRISHI® — empowering farmers
to live with dignity

Srinivasu Pappula”

The Indian farmer — in dire straits

Agriculture is an important focus area for India providing livelihood to nearly two-thirds
of the Indian population, yet contributing to only 14 percent of the Indian GDP. Thus,
agriculture is being forced to support far more people than it possibly can accomplish.
Even though food production has touched new highs in recent years it has not kept
pace with the exponential jump in the population. Productivity is extremely low due to
unscientific farming practices, fragmented landholdings, lack of agroclimatic focus for
crop selection and lack of access to the right farming advice at the right time. Farmers
are plagued by myriad issues such as timely and reliable access to farm inputs, access
to markets, access to reliable information at the right time and cheap access to credit. To
resolve these issues, new policy reforms were introduced for re-organizing the
production system in the form of corporate and contract farming. These production
systems have been well adopted in farmer producer organizations/producer cooperatives
and have overcome many issues but still lack the technology to facilitate the
market-driven production approach and to access market demand data. An integrated
system would serve as a one-stop knowledge base, creation engine and delivery
channel for distributing personalized cultivation practices to all farmers and optimized
supply chain practices, thus bringing traceability of produce and transparency in
transactions. Farming is turning into a ‘dead’ profession with many marginal farmers
opting to leave their lands barren and migrating into the cities in the hope of a better life.
Over nine million people have abandoned farming and the number of landless
labourers has increased by 36 percent in the past decade. In the cities, the situation is
even worse than anticipated and the once proud farmer who was the cornerstone of the
Indian economy is leading a wretched life of economic desperation and angst.

This situation has led to serious introspection within Tata Consultancy Services (TCS)
and various initiatives leveraging technology to alleviate the issues in the agriculture
sector have gathered momentum. The Progressive Rural Integrated Digital Enterprise
(PRIDE™) powered by the mKRISHI® platform is one such initiative innovated by the
TCS.

'? Tata Consultancy Services Ltd, India. Contact srinivasu.p@tcs.com
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The PRIDE™ concept and the mKRISHI® technology framework

A typical PRIDE™ framework is shown in Figure 35
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Figure 35. Conventional PRIDE™ framework

In such a system, a collective group like a cooperative or a farmer producer company is
the central channel through which various business and agricultural activities are
carried out. This collective group is generally an entity that operates in the field to
connect various organizations like agri-input industries, food-processing industries,
government organizations, financial institutions, agricultural machinery industries and
the stakeholders, i.e. the farmers. In addition, they also trade in large quantities
collectively associating with all the farmers.

However managing this entity manually
is very difficult considering the diversity
and distribution of every end-consumer,
producer, partner and stakeholder. In
addition, economics of growth and self-
sustenance are a major challenge to
overcome. Hence, a solution is needed to
effectively manage it through appropriate
injection of technology in all aspects of
its interaction so that the end-result is a
scalable, self-sustaining and economically
viable entity.

©lshara Kodikara
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Figure 36. The impact of PRIDE™ empowered with the mKRISHI® technology

It was in this context that the mKRISHI® platform was designed by TCS to improve the
operational efficiency and performance of these entities that are critical to the working
of the rural collective enterprise ecosystem. This involves professional and optimized
management of resources, grouping of growers, forward (market) linkages, backward
(agri-inputs and credit) linkages, provision of access to advisory or consultancy
information, improving data visibility and enabling data analytics in such an
unorganized and unstructured sector. To this end the mKRISHI® platform effectively
harnesses the power of farmer numbers under a common umbrella and delivers smooth
flow of data and information to bring structure into the sector. Operational optimization
can be achieved and the collective enterprise’s performance can be improved multifold
so that it can be effectively converted into a PRIDE™ model.

About mKRISHI®

MKRISHI® is a patented mobile-based personalized services delivery platform that
enables two-way data and information exchange between the end-users such as
farmers and field agents and repositories of knowledge such as virtual knowledge banks
and agriculture experts and procurement officers. Currently, mKRISHI® offers a bouquet
of agricultural capacity development needs such as agri-advisory, best practice, alert,
weather forecast and agrisupply chain management (e.g. farm produce procurement)
services. It is not merely a technological platform, but a business solution that
encompasses technology and enterprise management.
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Figure 37. Interactions among various mKRISHI® components

Based on extensive research in the field and interaction with farmers, TCS has
determined that value creation in the agriculture sector is mainly accomplished by
increasing agricultural productivity, creating fair and transparent markets and
collectivizing small and marginal farmers. The mKRISHI®-PRIDE™ model has been
designed towards adding values along these dimensions as follows:

« Increasing agricultural productivity through the Crop Rotation, Optimization
and Planning System (CROPS™), Agri Knowledge Base (AgriknoB™) and plant
disease forecasting modules of mMKRISHI®;

» Creating fair and transparent markets by eliminating the intermediaries on the
input and market sides and letting PRIDE™ replace them. PRIDE™ negotiates on
behalf of the member farmers with the agri-input companies and the markets/
exchanges through the agricultural commerce system (AgriCommS™) and
e-auction modules of the mKRISHI® platform; and

« (ollectivizing small and marginal farmers by improving farm operations and
supply chain efficiency. Improved data visibility can enable PRIDE™ to move
towards data-driven decisions. PRIDE™ can plan its production based on
market demand with the advanced crop planning strategies brought by CROPS™.
In addition, it interacts better with the various agri-input companies and
harnesses the advantages of proactive input procurement.
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= Crop Strategies & Constraints

= Local Climate & Soil Parameters
» Economic Variables

» Labor Operations

= Dhers

» Decision Support Systam
= Advanced Oplimization Techniques

* Farm operation scheduling

* Risk Management

= Detailed operation costs

= Production/Disease/Drought prediction
= Demand driven production

* Machinery and resources oplimal usage
= Profitability analysis

Figure 38. The CROPS™ framework

Thus, with the mKRISHI® platform, the intelligent management of the collective entity
becomes possible due to the instant digitization of the available field data through the
MKRISHI® mobile component, the transmission of these data over the general packet
radio service (GPRS) or any other equivalent network, and the ready availability of
this data for analysis by experts and operational planners through the mKRISHI® web
component. The analysed data are again transmitted back to the field for implementation.

Success factors of the business model

The introduction of mKRISHI® technology to the conventional concept of a rural
enterprise leads to its subsequent transformation into a well-oiled, economically vibrant
PRIDE™. The ‘digital’ feature of PRIDE™ is the core critical component for this model’s
success; it delivers:

« Content for agricultural practices: mKRISHI® through CROPS™ provides
personalized farming practices;

« Content delivery for stakeholders: An integrated cross-platform delivery system
through mobile/IVR/web technology;

e Business inclusion models: Strategic collaboration among different
stakeholders;

©TCS



Success stories on information and communication technologies for agriculture and rural development

» Scalability: Scaling up similar platforms across many different locations;

» Localization and optimization: Macrofactors are optimized at the microlevel;

« Market-driven production approaches: Enables demand-driven production
providing traceability and transparency in the process; and

e Risk-mitigating value added: Implementing crop insurance, produce storage
facilities and processing units etc.

Chennai Horticulture Produce Producer Company Ltd. (CHPCL)

The TCS-mKRISHI® project at Kancheepuram in
Tamil Nadu has successfully demonstrated the
concept of PRIDE™ with the formation of CHPCL and
subsequent appropriate technology injection in the
form of the mKRISHI® platform.

For any innovation to be successfully accepted by the
target market, there are two major components:

(a) Scientific innovation (in terms of technology
and other major core competencies); and
(b) Business operational innovation (strategy Figure 39.
to launch it to the market with focus on CHPCL company logo
sustainability and commercialization).

CHPCL has incorporated such innovations and created a unique solution that can
potentially make a significant impact on the industry and hence the large population it
Serves.

Implementation challenges

Some of the key challenges faced in the field were mobile compatibility issues, mobile
network connectivity and changing farmers’ mindsets so that they could trust in and
adopt new technologies.

A key component of the mKRISHI® technology is the mobile device. It was found in
the field that only a few farmers actually owned mKRISHI®-compatible phones and
this considerably hampered adoption of the technology. This was overcome by
introducing an interactive voice response (IVR) version of the mKRISHI® platform so
that any farmer owning a mobile phone could avail the service. In addition, the inclusion
of field executives into the mKRISHI® technology platform ensured that they could raise
queries on behalf of the farmers they were servicing.

©TCS
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Even though most rural areas are supposedly within the range of a mobile tower, there
are abundant pockets of dead coverage. To overcome these ‘dead pockets’, technological
innovations such as caching the data for later transmission and automatically resorting
to SMS transmission in areas of poor GPRS connectivity were introduced.

It was a new experience for a technology company like TCS, with limited knowledge of
agriculture, to directly face farmers, interact with them and understand their problems
and issues. TCS overcame these constraints by building rapport with the farmers
and addressing their issues with a great deal of interfacing. Once the benefits of the
association were clear to the farmers, technology was introduced slowly without
significantly altering the status quo. Regular on-the-ground and classroom training was
conducted and agricultural best practices were disseminated to the farmers.

Figure 40. The TCS mKRISHI® team’s field training for PRIDE™ farmers (vermicomposting)

In addition, progressive farmers were identified for early adoption of the technology to
become its champions once the benefits were made obvious. Demonstration farms were
created in conjunction with these progressive farmers so that other farmers could ‘touch
and see’ the benefits of new technologies for themselves.

Numerous other operational-level issues such as dealing effectively with scattered
farmers and farms; getting farmers to sign up for joint liability groups which involved

©TCS
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mutual trust, shared risk and collective decision-making; changing the mindset of
farmers so that farming was treated as a scientific profession rather than economic
drudgery; transitioning farmers away from conventional and traditional methods of
cultivation to modern scientific methods; and finding reliable partners for implementing
the ‘Last Mile Connectivity’ with them were encountered. These were solved through
various innovative means such as farmer ‘clustering’, novel methods of classroom and
field training involving multimedia and ICT technologies to ‘hook’ the farmers,
introducing the farmers to key Department of Agriculture and Horticulture initiatives,
which were hitherto unknown to them, and working with reputed NGOs active in the field
and trusted by local farmers as Last Mile Connectivity partners.

Costs and timelines

The investments included the entire software integration cost and field operational cost.
Otherwise, CHPCL also had to consider the mobile hardware requirements and the
associated GPRS connectivity costs.

In the first year, the cost per farmer was approximately Rs.2,000 (+ USS35). Once CHPGL
established itself and started to generate revenues through the sale of produce and
farmer membership costs, the net cost dropped significantly. CHPCL is expected to reach
economic self-sufficiency towards the middle of the third year.

The timelines associated with the project involved a phase-wise implementation plan as
described below:

Phase 1: Training and capacity building (June 2012 to date)

Te e &l Dapeiy o Tramssg Cenle

©TCS
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Figure 41. Capacity building flow — CHPCL
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Phase 2: Forward and backward linkages (December 2013 to date)
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Figure 42. Linkages — CHPCL

Benefits/impact of the innovation

(@) Employment in rural areas: Establishing PRIDE™ creates direct employment
opportunities in rural areas by employing about 50 persons for the operations
of each PRIDE™ entity. Further, a vibrant PRIDE™ also creates peripheral
employment in the logistics, packaging and supply chain sectors. Round-the-
year farming activities also guarantee employment for labourers. TCS is in the
process of conducting various research studies to quantify the numbers in
terms of the indirect employment created.

(b) Income of rural people: The success of the PRIDE™ model is dependent upon
increasing the disposable income of the member farmers. The following
factors aid in increasing the income of the farmer which in turn help to raise
his standard of living.

» Increased production

» Increased farm productivity

« Reduction in costs

» Better and cheaper access to credit

« Better and timely access to markets and agri-inputs

« Demand-led diversification leading to year-round employment
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(c) Standard of living: Due to the power of PRIDE™’s collective bargaining
approach, the farmer members enjoy the benefits of better prices at the farm
gate and lower cost of inputs. This leads to a better standard of living for
members and their families.

(d) Increase in disposable income due to improved production and farm productivity,
better access to markets and agri-inputs and year-round employment.

(e) Better access to healthcare: PRIDE™ can ensure that better health care
facilities are brought to the doorstep of the member farmers and their families
through the power of collective bargaining with the health care providers.

(f) Better and cheaper access to credit: PRIDE™ ensures that the days of being
dependent on usurious moneylenders are past. Farmers and their families
have more peace of mind and can focus more on their families and their farms.

(g) Risk mitigation plans which are part of the technology platform ensure that the
farmer is shielded from drastic losses, which previously led to suicides and
rampant exoduses to cities.

(h) Environmental conservation: The holistic approach to agriculture promoted
by PRIDE™ ensures that environmentally friendly techniques such as
vermicomposting, Panchakavya, Gomutra and neem-based pesticides are
advocated. Chemicals are only used when the situation demands them which
in turn leads to a reduction in input costs. Biological control, integrated pest
management and optimal use of nutrients are promoted thorough soil testing
and analysis in PRIDE™ during implementation by CHPCL. The technology
platform enables the capture of all field information so accounting and
planning for environmental factors become possible. It also enables tracking
the organic stature of a farm.

(i) Policy changes: Considering the impact of technology made in implementing,
monitoring and digitizing the data points instantly, direct from the field,
the results have led various institutional bodies to invite us to implement it in
their purviews. As the concept is validated and the power of such instantaneous
information resonates across agri-industries, eventually, TCS believes that
government policies will recommend every farmer to register and digitize
their farm data leading to the development of electronic farm records that will
revolutionize the field of agriculture, food processing and other allied industries.

Replicability

The model furnishes foundations and accommodates customizations according to
regional characteristics and specific sectoral requirements. The mKRISHI® technology
is an engine that will ensure the endurance of the entire process and corresponding
performance.

The idea behind TCS’s involvement in Kancheepuram PRIDE™ was to provide a
framework for replication across the length and breadth of the country. The further
replication of this project could potentially be formulated into a franchise model, where
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a successful PRIDE™ entity in a region could license its best known practices and
‘localized’ technologies to neighbouring villages.

The Kancheepuram PRIDE™ was designed to inspire multiple replications and to be
considered as the proto-type for the extendable PRIDE™s to which this would be the
concrete and proto-type of reference.

Further expansion would be taking feedbacks from the field to optimize the performance
of the enterprise for additional improvement.

Some of the key factors which enable replication are:

» Well-defined processes covering every aspect of the PRIDE™ operations —
finance, business development etc.;

« Flexibility for accommodating regional characteristics and other specific
variations; and

» Integration into pre-existing systems of various stakeholders.

Future potential and scalability

The entire digital enterprise was designed to be scaled across the country, eschewing
dependencies including geographical location or the crop under cultivation or other
agricultural concepts. The model was strategically framed to demonstrate the potential
and capability of collective trading and procurement with the power of technology.

The scalability of the innovation cuts across various fronts. In terms of technology,
the structure has been designed to handle millions of transactions. Active research is
ongoing to make the system, including the infrastructure, even more robust so that
the response time can be further reduced. In addition, intelligent knowledge bases and
retrieval systems are being designed so that responses can be answered in real time
and automatically. These and many other similar initiatives are being funded through the
TCS advanced research budget. The timeline for their release will be over the next 12 to
18 months.

Regarding operations and business, at the microlevel, the mKRISHI® platform enables
scaling up in terms of the number of farmers serviced by each field executive. Before
technology intervention, a field executive would typically service about 50 to 80
farmers on a consistent basis. This can be scaled up to about 500 farmers by following
best practices and processes through the mKRISHI® technology platform. At the
macrolevel, PRIDE™ with its well-defined processes and underlying scalable
technology platform, is very relevant for every private and cooperative enterprise in the
food-processing industry, dairy cooperatives, sugar cooperatives and so forth. This
helps to understand the issues, feedback mechanisms, timely interventions and infusion
of professional management for willing organizations. The platform can be extended
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on a national level to the Animal Health and Artificial Insemination Programme in
collaboration with organizations like paraveterinarian associations, IndiaGen, BAIF, the
JK Trust and dairy cooperatives. In addition, active pilots are ongoing in the fisheries and
aguaculture sectors.

As this framework penetrates, the geographical distribution challenge will cease to
exist; for example farmers from Surat can communicate with the experts at Chandigarh
for advisory and trading services with the entire database available instantly on
screen. An integral grid and collective growth become possible with the power of this
technology which can aggregate growth across regions as the success stories resonate
in this sector and adoption multiplies. All the PRIDE™Ss are linked together through the
platform so that a PRIDE™ in Uttar Pradesh, which specializes in lettuce, can sell its
produce to a consumer in Chennai. Figure 43 illustrates expansion plans over the next
year.

| urrampeazesn |

- Agra

Figure 43. TCS's expansion plan

©TCS
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In addition, TCS is looking to align itself with various like-minded entities such as ICAR,
SFAC, the World Bank, IFAD, ICRISAT, and TNAU to create a network effect, through
which PRIDE™ can scale up even faster, both internally as well as externally.

The next ten years

PRIDE™, enabled by the technology nexus, application of agricultural best practices and
processes and tried and tested management principles, can address farmers’ issues
by systematically delivering services to their doorsteps. With the Technology-driven
Enterprise Business Model, the TCS vision for the next ten years is:

1. To reach a sustained repeat user-base of ten million farmers covering 10 000
PRIDE™s in ten years while promoting collective establishments;

2. To promote and replicate economically viable and vibrant PRIDE™s engaged
in market activities and healthy competitive practices that positively impact
their respective stakeholders; and

3. To foster the formation of specialized PRIDE™s which leverage the strengths
of a particular region and ensure a unique brand value for each of the
specialized PRIDE™s,

This innovation will dramatically alter
the rural landscape in India over
the next ten years. The fostering of
economically vibrant PRIDE™s across
the country will enable them to act as
nodes within rural communities for
economic job creation, market linkages
and enhancement of bargaining power.
This will lead to a better standard of
living in rural communities and stop
the present-day mindless urban migration
and the subsequent squeezing to
the hilt of already constrained urban
resources.

©Nut lamsupasit/Shutterstock.com
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Case Study 6:

Mobile market information service:
A pilot project of ICT use for
smallholder farmers in

Papua New Guinea

James Laraki”

Background

Agriculture plays a critical role in the national economy of Papua New Guinea (PNG). The
sector employs over 80 percent of the people, who are mostly smallholder farmers and
depend on agriculture for their livelihoods.

While the sector has the potential to empower people and create wealth, it is confronted
with many challenges to increase production to feed the growing population and to
improve the market accessibility of small-scale farmers.

Information and communication technologies (ICT) play an important role in addressing
these challenges and improving the livelihoods of the farming community. This article
reports on a pilot project initiated in PNG to provide timely market information to
smallholder fresh produce farmers via mobile phones and explores how it could
contribute to improving the livelihoods of rural farmers.

ICT use and its importance

New knowledge, based on innovative ideas and systematic research, is crucial for
agricultural and rural development. However, the extent of the positive impact of new
knowledge depends on how effectively this knowledge is transferred to and adopted by
the farming communities and other end-users.

ICT tools are increasingly becoming useful in this process and can play an essential role
to facilitate the flow of relevant information and technologies to farming communities
(Anzu 2009).

3'Sir Alkan Tololo Research Center, National Agricultural Research Institute, Papua New Guinea.
Contact james.laraki@nari.org.pg
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Modern tools such as geographic information systems, mobile telephony, Web 2.0
technologies and social networking are offering new and innovative approaches for
enhancing the dissemination of agricultural information in support of conventional
extension systems which are almost dysfunctional in PNG. These tools are promising
and are seen to play an important role in facilitating interactive knowledge creation
and real time information dissemination for improved agricultural development and
productivity.

Access to mobile phone and Internet coverage has seen an increase in the use of the ICT
tools. However, ICT use in agriculture, especially by smallholder farmers in PNG, has
been limited due to various constraints. This has denied smallholder farmers access to
useful information on improved farming practices, climate updates, market information
and other important inputs.

Improving market access

Providing up-to-date market information on prices of commodities, supply and
consumer trends can improve farmers’ livelihoods substantially and allows them to
negotiate for a better price for their produce (Stienen et al. 2007). Such information is
vital in assisting smallholder farmers to make informed decisions on their future crops
as well as about the best time and place to sell their produce.

Due to poor communication facilities, smallholder farmers in rural areas generally have
no idea of prices for their produce before they travel to the urban markets. They often
rely on intermediaries, who in some instances have been accused of taking advantage of
this ignorance. As reported by Stienen et al. (2007), access to accurate and timely market
information can significantly reduce transaction and associated costs. This is very much
the case for rural producers in PNG where perishable produce has to be transported to
distant urban markets. Poor transport infrastructure and other vital facilities missing in
the market chain in the country have led to high loss of income by smallholder farmers.

Mobile phone use

Mobile phones are transforming the lives of many users in developing countries and are
widely recognized as an important current and future technology platform for developing
nations (Kenneth 2010)."

The use of mobile telephones in PNG, especially in rural areas, is relatively new, but they
are already having a noticeable effect in the country (ABC Radio Australia 2010). ABC
Radio Australia (2010) noted that the use of mobile phones has expanded rapidly across
the country, with an estimated 80 percentage coverage achieved since the introduction
of competition in the mobile phone market in 2007.

" http://mak.ac.ug/documents/IFIP/RoleofMobilePhonesAgriculture.pdf
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The increased coverage is a result of the national government initiative to introduce
competition in the mobile phone market, allowing Digicel, a Caribbean mobile phone
company, to compete in the domestic market with the state-owned mobile phone firm,
B-Mobile. The introduction of competition has seen an improvement in mobile telephone
network coverage, reaching far more areas than in the past with the state monopoly of
the mobile phone industry. With wider network coverage, many rural people,
including smallholder farmers, have seen significant improvement in communication.
The increased use of mobile phones and wider coverage of the country makes the mobile
market information service initiative a promising one.

Mobile Market Information Service project

The Mobile Market Information Service (MMIS) project was initiated by the Fresh
Produce Development Agency (FPDA) to provide up-to-date market information of fresh
produce to smallholder farmers and other players in the value chain. The project launched
in October 2009, is in line with the efforts of the FPDA to transform the way it conduct its
business in disseminating market information to smallholder farmers and other actors
(Worinu 2009).

The project is being implemented in partnership with Digicel, one of the two mobile
phone companies operating in the country, with funding support from the Agricultural
Innovative Grant Scheme (AIGS) of the Australian Agency for International Development
(AusAlD).

The FPDA, the state agency responsible for the development of the horticulture and fresh
produce industry, initiated the project in efforts to address the challenges confronted by
growers along the fresh produce value chain.

Potential benefits

Access to accurate market information in a timely manner by the vast majority of rural
farmers and other players along the value chain is a major constraint to the efficiency
and effectiveness of marketing locally produced fruits and vegetables in the domestic
market (Worinu 2009).

With this initiative, smallholder farmers have the opportunity to get up-to-date market
information on their produce through their mobile phones which was something that
they were unable to do in the past. The initiative allows smallholder farmers to have
some idea of the prices, status of supply and quality available at the selected urban
markets. Having this information on hand will allow smallholder farmers to make
informed production and marketing decisions for their produce (Worinu 2009). FPDA
(2012) noted that with readily available market information, it would allow growers and
consumers to decide on what to grow, when to grow and harvest, how much to grow,
where to sell, and what and where to buy.
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This service provides information on prices, supplies and quality of various fruits and
vegetables available at any given time at selected urban markets around the country.

In the past smallholder farmers had difficulty in accessing market information and they
would bring produce to urban market such as Port Moresby without knowing the prices
and the available supply of their produce there. Worinu (2009) noted lack of market
information led to poor marketing decisions by smallholder farmers leading to high
losses of income. FPDA (2009) hopes this initiative will ensure market information is at
the fingertips of farmers and is a step forward into the information age.

Steps to accessing market information

To access market information, users are required to send a short message service (SMS)
using a specified call code to Digicel, the service provider, with an appropriate product
code and the variable required as shown in Table 1.

Table 1: Crop type, code units and variables

Crop Code unit

Avocado AVO

Bean — (Snake/French) BEAN

Broccoli BROC

Cabbage GAR

Carrot CAR

Garlic GAR

Onion ONN

Orange ORA

Pineapple PINE Variables
Irish potato POT Price
Sweet potato SPOT Supply
Tomato TOM Quality

Source: FPDA (2012).
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Table 2: Steps used in creating SMS to obtain market information

Steps Required input
1 Create an SMS (Digicel mobile phone)
2 Type CODE UNIT, and leave space
3 Type desired VARIABLE
4 Send text to 4636
5 A return SMS received with requested information

Source: FPDA (2012).

After sending the SMS, users will receive a return message containing the desired
information at any urban market instantly. Figure 44 exhibits the information received
from the return text message.

©NARI

Figure 44. Mobile phone
screen with composed
message for potato

The service is currently providing market information
for a total of 12 crops at eight urban markets. The
eight urban markets are Goroka (Eastern Highlands
Province), Lae, Morobe Province, Mt. Hagen (Western
Highlands Province), Port Moresby (National Capital
District), Madang (Madang Province), Wewak (East
Sepik Province), Popondetta (Oro Province) and
Kokopo (Eastern New Britain Province).

©NicoEINino/Shutterstock.com
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Figure 45. Map indicating the urban markets

The FPDA has placed surveyors at the various urban markets who collect and analyse the
information on a weekly basis and make it available to Digicel for distribution through its
network (Worinu 2009).

Users’ feedback

Due to the wider coverage of the mobile phone network, the initiative is accessible by
many rural farmers and other players in the value chain, although the exact figure cannot
be verified.

While the initiative is a step in the right direction, little improvement is expected in
terms of level of income and overall livelihoods of rural farmers because there are many
other factors such poor postharvest handling, lack of cooling facilities, transportation
difficulties and other factors faced along the value chain that influence and have
significant impacts on the livelihoods of smallholder growers.

Julie Manoroh, a female sweet potato grower from Henganofi, in the Eastern Highlands
indicated that while she had tried getting market information from this service, it was a
minor factor in determining where and when to sell her produce. “It is easier and cheaper
to bring my produce from my village to Lae market. | am more comfortable going to
Lae market as | am used to it now that | have been regularly doing my marketing here.

©NARI
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Besides | have relatives in Lae who accommodate me when | have to sell my produce
over a couple days. | wish | could go and sell my produce in places like Port Moresby
where the price is higher, but | am unable to meet the cost of shipment and
accommodation and other associated cost while in Port Moresby” (J. Manoroh, personal
communication, 22 March 2014).

Conversation with this end-user of the services reflects that the market information made
available through this initiative has little bearing on farmers in deciding an appropriated
place and time to sell their produce. High transportation cost, security issues and
accommodation in urban centres continue to play a large part in decision-making by
farmers.

The actual benefits of the initiative would become clearer with analysis of users being
surveyed electronically and other studies conducted to determine the impacts of the
initiative on users.

Outscaling

The project is the first of its kind in terms of ICT use in agriculture in PNG where
smallholder farmers and rural communities are seen to be directly participating. This
initiative signified a milestone for the agriculture sector in PNG in its efforts to
better communicate market information and other relevant information to farming
communities.

While the initiative will no doubt allow farmers access to up-to-date market information,
it will be a learning experience for the FPDA, smallholder farmers and other players. The
outcome of this project will go a long way in determining its replication to other areas
and also venturing into the use of other promising ICT tools available.

Before any attempt is made to replicate this technology, it is essential to have clear
picture of how it has benefited users, especially with regard to improvement in income
levels and livelihoods of rural farmers.

Ensuring sustainability is another major challenge. Several studies indicated most major
donor-funded projects implemented in the country in the past experienced difficulties
with sustainability.

Plans for programme continuity should be in place to ensure the sustainability of donor
funding (AIGS support) once it comes to an end. Cost-sharing arrangements between
local stakeholders, NGOs, farmers’ organizations, local-level and provincial governments
need to be formalized so that the project is sustained after donor support is concluded.
Awareness is also needed to ensure all stakeholders take ownership of such initiatives
and encourage users to prepare for any cost incurred in using such services.
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Freight costs, law and order issues along the value chain, weather data and other useful
information which are necessary in the value chain also need to be considered and built
into this service to make it a complete package.

Once it is fully tested and proved satisfactory the technology could be replicated to
other agricultural commodities such as coffee, cocoa, oil-palm and copra for smallholder
farmers to get maximum benefit and be better prepared when negotiating prices.

The market data collected could also be disseminated through other traditional media
such as local radio, newspapers, television and also posted on notice boards at district
headquarters around the country to ensure as many smallholder farmers as possible
have access to this vital information. Putting such information online could be an option
in the future with increased Internet access and awareness.

Lessons learned

Mobile telephony coverage has improved recently, with introduction of competition in
the local mobile phone market. This is big jump as most rural areas in PNG have never
had landline phone and telegraph systems, Internet access or computers. Having access
to mobile phones enables people in rural areas to communicate with the outside world
and in the process skip several steps in the evolution of phone technologies. This in itself
is an important change.

This evolution in mobile phone use makes the MMIS project a promising venture.
With wider mobile network coverage, many rural people have access to the market
information service, but to what extent smallholder farmers benefit from this
development remains to be seen.

Recent studies on the use of mobile phones in PNG conducted by ABC Radio Australia
in 2010 indicate the key benefit felt by the rural population is on social uses of the
technology rather than functional uses. This means people view the mobile phone as a
means to communicate with relatives living in other parts of the country — working in
a city like Port Moresby, or a child who is attending school away from home. The use
of mobile phones is becoming widespread but use of SMS and other features is not so
popular. For rural people, it is becoming a tool that enables them to hear the voice of
their loved one and reconnect with family members and relatives.

The study indicated that even if many farmers have access to market information through
mobile phones, this does not lead to significant improvements in their livelihoods. This
technology certainly provides an opportunity to get useful information but mobile phone
service alone is not the solution to all problems. Other requirements such as cooling
facilities, transportation, freight subsidy and access to credit facilities need to be
improved in order to ensure farmers gain better returns from selling their produce.
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While use of mobile phones and other ICT tools have potential, there is still more to be
done.

Way forward

This initiative is by far the most outstanding example of ICT use in agriculture in the
country where smallholder farmers are seen to be participating. It is also seen as an
initiative that is more formally facilitated through institutional arrangements.

While service is now free, it is likely that users of the service may be charged for access
to such information in the future, which may be discouraging. This may affect its
sustainability, expansion and popularity in the future. The FPDA and other concerned
organizations need to devise ways on how best to sustain this initiative and also to
explore other options further to expand the use of mobile technology to improve the
livelihoods of rural communities and the overall economy of the country.

While there is an indication of expanding this initiative (FPDA 2009) to cover 60 products
(crops) and to identify more markets, creating awareness among all players in the value
chain is required in order for them to become better organized to make use of this
technology. All concerned stakeholders must be engaged in these processes to ensure
that they take ownership of such an initiative.

It is also essential to improve human resource management and capacity development
for staff on site at urban markets to collect, analyse and validate the information
collected. This will ensure information made available through the service is accurate
and up to date.

There is also a need to develop more practical communication strategies, both at
institutional and national levels, to clearly define various procedures and measuring tools
for fostering better use of ICT in the agriculture sector.

Conclusion

Effective communication is essential for sharing of information and innovations among
all players of the agriculture sector in the country. ICT certainly provides an opportunity
and has a role in our efforts to share, manage and disseminate information. Initiatives
such as the MMIS need to be supported and strengthened to ensure their sustainability;
at the same time other options must be explored to assist smallholder farmers to have
access to and utilize modern tools available to help them make informed decision to
get better returns for their produce. Such efforts will go a long way to improving food
security, cash income and the overall livelihoods of rural communities.
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Case Study 7:
Nano Ganesh — a revolutionary [CT
tool for farm irrigation

Santosh Ostwal *

Midnight in winter of 1981 in a small village in India — 81-year-old Sukhlal, a
passionate farmer is sleeping with his family. Suddenly an inner alarm bell rings
and Sukhlal wakes up and informs his wife, “I have to rush to the farm”. His wife is
worried about the dangerous path that Sukhlal has to take to reach the field at this
time of night.

Sukhlal takes his walking stick and a lantern and walks about 1 km through the dense
bush. The fear of animals, snakes and other elements of the wild plays on his mind
as he walks through the dark night. This is his daily routine. He does not know when
he will return home.

The reason for Sukhlal’s visit to the farm is to switch on his water pump. There had
been no power for the whole day and when it was restored at 02.00, he had to walk to
his farm to switch on the motor to irrigate his crop. Besides switching on the pump,
he would have to wait for almost two hours to switch it off before returning home.
The threats of theft of the water pump, cable or panel add to the difficulty in irrigating
his farm.

Introduction

The story of Sukhlal is the story of most farmers in India who own water pumps.
Convenient and safe pump operation, savings on labour and fuel expense and assuring
family safety generated a need for a simple and low-cost solution to avoid frequent
exhausting trips to distant water pumps.

This involved controlling water pumps in a remote location and could only be satisfied
by the revolutionary technology ‘Nano Ganesh’ which is an electronic hardware-based
remote control solution for controlling water pumps with the help of a mobile phone.

Nano Ganesh is an electronic modem; it is a simple and low-cost solution derived from
two decades of dedicated work in e-irrigation for empowering farmers, irrespective of
gender, language, age or education.

1> Ossian Agro Automation Private Limited, India. Contact shostwal@yaho0.co.in
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Twenty thousand farmers in
Indiaare benefiting from Nano
Ganesh (as of August 2014).
After installing the Nano
Ganesh unit at the pump end,
a farmer can switch it on or
off with the help of a mobile
phone from any distance.
His phone also displays the
availability of the power
supply at the pump end as

well as on/off status. Hence,

farmers are not needed to

physically visit sometimes

hazardous pump sites in

remote locations all the time. Figure 46. A farmer controlling his pump by mobile
phone

The basic version was developed in 2003-2004 and was continually upgraded over
time. In 2009 the product was the Grand Winner at the ‘Nokia Calling All Innovators’
competition in the emerging market category in Barcelona, Spain.

Scenario for Indian rural irrigation

To understand the market scenario for rural automation in India, the scenario of the
water pump industry has to be understood, because the demand for Nano Ganesh is a
derived need from the demand for irrigation pump sets.

Market for irrigation pump sets

About 25 million water pumps deliver water to Indian farmers. It is estimated that the
total Indian pump industry is worth around US$980 million and this is expected to grow
by around 7 percent in the medium term. Domestic water pumps meet an estimated 95
percent of the country's demand according to the FICCI report for the DST Lockheed
Martin [IGP Program in 2011.

The Indian economy is primarily agrarian and the country is one of the highest exporters
of food grains. Water pumps play a key role in agriculture and remote automation has
made the irrigation process easier.

The market for irrigation pump manufacturing is fragmented with many small- and
medium-scale enterprises (SMEs), a small number of large Indian players and a host of
multinationals.

©Nano Ganesh
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The vast majority of smaller pump manufacturers have a local presence in states like
Tamil Nadu, Gujarat, Punjab and Haryana, which are primarily agrarian economies. Their
products find ready markets as purchase decisions are made by the farmers who are not
familiar with emerging technologies.

This is also one of the reasons for minimal product upgrade as far as agricultural pumps
made by the SME sector is concerned. Things are gradually changing with improved
marketing efforts, thanks to the entry of multinationals.

Over the past few years, domestic players have been looking at the huge global market.
This has resulted in exports growing by around 10 percent in recent years, and more
importantly, a gradual improvement in quality, particularly amongst smaller players
venturing into the global arena. Indian irrigation pumps are today exported to over 70
countries, including developing African nations.

The Indian irrigation pump industry is expected to grow to US$1.25 billion by 2015,
fueled mainly by soaring domestic demand from water and power sectors,
complemented by an increase in international exposure.

Markets for irrigation technologies in farming communities differ in India owing to:

« FEducation — illiterate, literate, advanced;

« (Geographical locations — coastal belts, hilly areas, plains, deserts, jungles etc.;
« Cropping patterns — horticulture, cereals, rice, sugar cane, tea, cotton etc.;
« Family structure — joint, individual, nuclear etc.;

« Different types of irrigation technology;

« Irrigated and non-irrigated (monsoon-based) systems;

» Economies of scale — rich, medium and poor farmers;

« Social status — elites, marginalized, indigenous groups etc.;

« Available telecommunication connectivity;

» Population status — progressive, underdeveloped, dalit etc.; and

- Electricity and water sources.

Challenges faced by farmers in controlling water pumps
« Distant locations of the water pumps in hazardous

areas near rivers, wells, ponds, lakes etc.;
o Difficult terrain through dense plantations or

cultivated areas; §
« Dangerous wild animals on the way to water §

pumps; 3
« Erratic power due to heavy density of electricity 5

distribution in the irrigation zones; Figure 47. Night visits to a

water pump
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« 0dd hours or night operation schedules due to availability of power only during
night hours;

» Electric shock hazards due to wet areas and electricity leakages near the water
pump;

e« Weather —rain, scorching heat, cold winters;

» Expenses for the operator such as fuel,

o Fear of water pump theft and accessories like cables, panels and starters etc. —
replacement costs; and

« No quantification of usage and wastage of water and electricity.

Due to these challenges there is a tendency to avoid frequent trips to the pumps by
continuously running them whenever electricity is available. They are not switched off
after use. Different tools are adopted for running water pumps in continuous ON mode
by using auto switches, automatic starters and sometimes by ‘bypassing’ the overload
relays of the starter. This happens in sugar-cane producing belts to a larger extent.
Although it is understood that this is harmful to their water pumps and there is serious
wastage of energy, the urgent need for water makes the risk of direct running of the
water pump worth taking. But, due to the associated challenges, they are not switched
off carefully and remain in the ON mode. There are about 25 million water pumps in
India in the agriculture sector. Hence, there are huge losses of water and electricity as
well as degradation of soil. Because of unavoidable visits to the pumps, the expenses for
motorcycles, fuel and labour are a major burden for farmers.

Trends in irrigation automation

Two decades ago, many electronic devices like automated switches, timers, water-level
controllers and indicators flooded the markets. They were simple and low-cost solutions
to control the water pumps based on electricity availability, water level, dry running of
pumps, seasonal need and so forth. Many local manufacturers dominated the market
and very few branded products were available.

During the last decade, there was a major innovation in the irrigation sector, i.e.
employing mobile phones for controlling water pumps. Since 2003, a farmer has been
able to switch on/off water pumps with this technology. With some inertia in the initial
period, the market accepted the technology after realizing the opportunity it provided.
This concept was appreciated by the international community.

There are many experiments that address such technologies for agriculture and it is
perceived that tools should be low cost with the assurance of support at the local level.

The need for an appropriate solution for remotely controlling water pumps arose from
the challenges mentioned earlier. The result is the outcome of dedicated efforts and
various trends in automation to solve the routine problems that farmers face during
irrigation periods.
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Challenges faced in implementing ICT tools in the rural and irrigation sector

Irregular electricity supply in villages and farms: It is difficult to demonstrate,
install, test and commission the products during the day due to erratic power
supply.

Difficult terrain: Field engineers sometimes face problems reaching pump sites
for ICT installation owing to the rugged landscape which is difficult to navigate
by motor vehicles at odd hours. Often they have to travel 5 to 10 km on foot.
Resistance of technicians to work in the rural sector. There is a need for
dedicated and passionate people to implement such technologies.

Serious hazards at the water pump sites: Sometimes the pump area is wet which
means electric shock threats. Also the presence of dangerous wild animals can
be a deterrent.

llliterate farmers and stubborn conventional mindsets: Convincing farmers
who are accustomed to their habitual irrigation routines to change to modern
technology and inspiring confidence in it needs considerable patience by the
promoter.

Heavy expenditure on advocacy: Marketing, advertising, promotion, training,
after-sale support etc. These expenses are a major drain on revenue from [CT
products.

Investment for expansion: Generating a sustainable business model to
accommodate different expenses is a real challenge to convince investors.
Currently a business model asks for investments which include either grants or
long-term loans with low interest or demand advocacy by NGOs.

Low-cost needs: There is huge disparity in the heavy cost incurred by R&D as
well as promotion campaigns, the practical cost accepted by the farmers and
breakeven cost for entrepreneurs.

Buying inertia is high: Time taken to percolate the product into the market. This
does not marry with investors’ financial calculations.

Business revenue declines in the summer and in the rainy season: It is a
significant challenge to arrange for specific business models to accommodate
labour for optimum production in these periods.

Expenses in advocacy for energy and natural resources: Water and energy are
provided at subsidized cost or almost free; the value of these vital resources is
not being acknowledged and there is a huge wastage. Major investment in terms
of time and advocacy is incurred before promotion of products.

Competition due to local players in rural areas after the technology is accepted:
Although much time is invested in pioneering the technology, local competition
rivalry starts when business revenues are accruing. This creates a considerable
setback for the pioneers who have devoted their lives to building a strong market
platform.

Unpredictable purchase mindset of the farmers owing to unpredictable natural
disasters, market rates, policies and so forth.
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Mitigating challenges and establishing optimism for ICT in the irrigation sector

In spite of these challenges, Nano Ganesh addresses them by reaching thousands of
customers across the whole of India. Rural market characteristics are exponential, i.e.
initially slow demand but great demand after trust is built. Technology should be low
cost at least in the initial period to build trust among clients with assurance of support
at the local level.

Despite the challenges there are success factors for ICT implementation in farm
irrigation that should inspire rural and social entrepreneurs:

« Realization of the positive socio-economic change in their lives due to the
technology. Acceptance is built through trust.

» Practicality of the remote control system: Once farmers experience drastic
reduction in visits to pumps, saving money in terms of petrol and labour
expenses, they will be more positive about the technology.

» Local accessibility and after-sales support — this is the most essential factor for
maintaining a sustainable and scalable business.

« Demonstrations and pilot installations can help to ‘win’ farmers over to the
technology.

e Low cost.

 Prompt service.

e A trusted brand.

- Commitment to provide three to five years service for the technology.

Description of Nano Ganesh

Nano Ganesh is a mobile phone-based remote control system by which a farmer can
remotely control and monitor his water pump with the help of a mobile phone.

Nano Ganesh serves as an interface between high voltage electrical starters and low
voltage mobile phones enabling a farmer to switch on/off his water pump and check the
availability of water supply near the pump end.

! Nano [S8 Electric starter Ml LT
L=l Ganeshlal & Auto switch =1L B

{t}
(1)
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Sensor
Driver

©Nano Ganesh

Figure 48. Nano Ganesh flow chart
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A farmer can operate the Nano Ganesh modem through an inbuilt mechanism for
reception and feedback. By entering a preset code into his mobile, a farmer can switch
on/off the pump from any location. Figure 49 shows the Nano Ganesh operation
sequence.

Figure 49. Nano Ganesh operation sequence

In order to switch on the system, a farmer is required to make a call to the Nano
Ganesh-connected mobile phone near the electric starter. The call will be automatically
received. A long beep indicates the availability of power supply at the pump end. In case
of no electricity supply, the farmer will not hear a different sound on his phone. Upon
receiving the power-available indication, the farmer is required to press a preset digit
code to switch the pump on. After dialing the code, a typical feedback tone confirms
the successful running of the pump. After confirmation of successful running of the
water pump, the farmer can hang up. To switch off the water pump, a similar process is
adopted using a different preset code.

Functions of Nano Ganesh

A farmer can switch his pump on/off with a mobile or landline phone from

anywhere.

« He can check availability of the power supply near the pump end.

« He can acknowledge the on/off status of the water pump.

- He can receive alert messages about ‘Power ON/OFF’, ‘Pump ON/OFF’, theft
attempts etc. on his mobile phone.

« Inarecent developments, water pumps are using Cloud technology for analytics

of daily, weekly and monthly reports of pump operations, energy consumption,

region-wise distribution of energy etc.

Unique capabilities and features

« Nano Ganesh is a pioneer technology that has been continuously upgraded
based on feedback from thousands of farmers all over India since 1996.

« [tisverysimple and easy to use; it can be installed, repaired by local technicians.

- There is a range of products with different costs and applications (as low as
US$12).

« No language, age or gender barrier for the user. An illiterate person can handle
the system with ease. Housewives are effectively using this device to relieve their
husbands from the responsibility of irrigation control.

©Nano Ganesh
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« Nano Ganesh is an excellent tool in M2M applications where any electrical
device can be connected to the telecommunication link with Cloud technology
for computation requirements.

A farmer can purchase a Nano Ganesh modem directly from the company, local dealers,
NGOs or local village technicians. A mobile phone and service connection has to be
additionally purchased by the farmer.

Different models

Figure 50 shows different models. Nano Ganesh has been exclusively designed for
agricultural water pumps. Its product price ranges from US$12 for the basic model
NGA to US$120 for the high-tech NG GSM model. More recent models are using the
GSM module-based system with additional features to connect water pumps to Cloud

technology.

Ossian Agro Automation is promoting different Nano Ganesh models designed
according to the specific requirements of users and farming patterns in different site
conditions, specific utility needs, budgets and various markets.
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Figure 50. Nano Ganesh C with a mobile phone

Nano Ganesh C is the most popular version.
The product price is inclusive of input costs;
indirect expenses on training,awareness
programmes, advertising, travelling, promo
tions and professional fees (Table 3).

©FAO/Asim Hafeez
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Table 3. Nano Ganesh C product details

Description Us$ % of MRP
Product cost in US dollars 50 100
Raw materials 12 24
Labour, testing 2 4
Logistics 2 4
Variable cost I/P per product (Sr.n0.2+3+4) 16 32
Fixed expenses — training, advocacy, travels, 7.5 15
promotions, advertising, salaries, others

Total product input cost (fixed +variable) 23.5 47
Profit @13% 6.5 13
Selling cost to state distributor 30 60
Discount in distribution — 3 to 4 levels 20 40

Note: A mobile phone and service connection has to be additionally purchased by the

farmer.

The installation costis around US$5. This
is borne by the farmer. In case of defects
in the functioning of the modem, the Agro
Electronic Commandos (AECs) charge a
minimum referral fee of US$2. The AEC
is a local village technician who is key
to success in implementing electronics
technology, especially in rural hazardous
zones.Heisalocalmantrusted by farmers
as well as dealers and provides a useful
bridge between the manufacturer, dealer
and the end customer. Nano Ganesh
management has always paid attention
to ensuring adequate on-site and
in-plant training for these technicians.

B e
Figure 51. A local village electrician is vital
for ICT implementation in irrigation

©Nano Ganesh
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Socio-economic impact
Additional benefits to farmers and their families:

« Savings of sometimes US$500 per year;

« Flexibility in irrigation planning with precise control over irrigation. Every drop of
water is used very effectively without visiting the water pumps;

» Enhanced quality of life due to better financial status;

» Saving of resources — electricity, water, fuel, time and labour;

« For a5 horsepower water pump, Nano Ganesh saves 1 000 litres of water, 3-5
units of electricity, 2 hours of person time, 1 litre of fuel and 2 hours of machine
time per day. Soil quality is enhanced as vital minerals are retained — otherwise
lost with excessive irrigation. Carbon footprint is mitigated;

» Farmers empowered in marketing and other developments;

« Enhanced water planning;

« Enhanced information dissemination;

» Heavy saving in the fuel and operator costs;

« Technology divide bridged; and

- Farmers and irrigation operators are made technology literate.

Specific impact related on women:

« Safe and secure with husband or otherwise at home all night long;

« Record keeping of daily irrigation;

« Updates on markets, money, weather etc.; and

« Employment opportunities —rural call centre, electronics assembly, rural marketing
and training.

©Nano Ganesh

4
Figure 52. Precise irrigation control
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Economic and business opportunities

Additional income opportunities are created in the rural sector via Nano Ganesh such
as installation, repair, courier services, training and demonstrations. A new business
window has been generated for telecommunication companies.

Nano Ganesh activity is changing the life of the Base of the Pyramid through different
channels. Apart from the farmers, other members of society benefit either socially or
economically from use of the technology via new dealers’ networks, employment

opportunities (assembly line wok for women), delivery and repair services and so forth

“Since we installed a Nano Ganesh mobile remote controller unit five years ago in our
village, we can control the pump from any location: house, market, banks, farm, etc.
Now our families can operate efficiently with a mobile phone. We save more than INR60
000 (US$1 000) every year on labour, water and petrol.” Ravindra Bhujbal, Nano Ganesh
owner from Sanaswadi, Shirur, Pune.

Mr Raghunath Patil Sonawane, farmer and water supplier
Pune, District Maharashtra State'®

Mr Sonawane came to our office ten years ago wanting a mobile remote control for his
water pump very urgently, whatever the cost. Our engineers inquired about the reason
for the urgency. We were shocked to learn that he had lost his brother in an accident on
the highway en route to switch on his water pump. In fact, his brother had insisted about
purchasing our product for some time.

Site description: The source of water is near a river. The pipeline is installed along the
highway and the water is collected in a water tank. But when the water tank is full, the
source pump has to be visited by day or at night. It is hazardous during the rainy season
near the river. Much water is wasted owing to negligence in switching the pump off when
required. A motorcycle is used for such supervision.

After remote control installation (2004): After installing our technology, Mr Sonawane
stopped all trips to the pump. He could switch on/off his pump any time via his phone.
He saved considerable amounts of water and electricity. Also, on fuel and labour costs.

Mr Sonawane observed, “This is a boon for farmers; now | depend on remote control for
my irrigation activities. The system is easy to install and we do not have to rely on the
company’s technicians.”

'® To maintain the privacy of the users, all names have been changed.
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An Unnamed G.rampanchaya’[,17 Mawal, District, Pune, Maharashtra State

Site description: Grampanchayat water is pumped from a well to the overhead tank of
the village. The approach road to the water pump is through the forest and hilly area and
there is a fear of wild animals. Hence, the operators are scared to visit the water pump
starters at night. Often electrical power supply is available only at night, so an operator
needs to be accompanied by another person for safety reasons. The overhead tank must
be filled completely before 05:00 for water pressure in the distribution pipelines to be
adequate.

After Nano Ganesh installation (First Version 2003, Second version 2009): Mr Chavan, a
reputed electrical contractor from Talegaon region installed our system with telephonic
support from our company. Now, the same irrigation operator can control the water
pump from his house at night too. Thus he is fresh enough for water distribution work
in the morning.

Another crucial benefit is that water overflow is addressed instantly. As soon as the
overhead tank is full, an operator switches off the pump with his mobile phone
straightaway. If the operator is away, he can control the pump from elsewhere because
the remote control has virtually unlimited range.

Mr Chavan notes, “All the grampanchayats must install this system, as drinking water is
a precious asset which should be used very conservatively”.

An NGO in Orissa, Orissa State

Site description: This NGO has resettled a tribal village from the forest near to a local
village which is equipped with the basic facilities for standard living. However providing
enough water for the additional numbers of people was a significant issue and water had
to be lifted from a distant source in the forest. The approach road to the pump in the
forest was too narrow. Nobody was prepared to visit this site at night due to fear of
animals and the dark. Frequently electricity was available only at night. Hence, water
scarcity was a serious issue as the water pump needed human operation.

After Nano Ganesh installation (12 units for different water supply schemes in 2012):
Water distribution for different sites could be managed by a single person ensuring
adequate supply of water at the proper time. There was no need to visit the sites as this
could be accomplished remotely by the irrigation operator and money was saved on fuel
expenses.

" Village organization.
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Mr Subhash Jadhav, a farmer with an artificial right leg, Beed District, Maharashtra State

Mr Jadhav was a formerly dynamic farmer whose water pump was about 1 km away
from his field. But after an accident and loss of his leg, he was unable to carry out
farming irrigation and had to depend on somebody else to control his water pumps. He
also had to visit the hospital for leg therapy. His son was studying in the nearby town and
was anxious about his father’s condition. He went to the village to support his father but
fretted about his career as well.

After Nano Ganesh installation (2009): His son can control the pump from the town too.
His father can also control the pump from any location (for instance from the hospital).
In this case, Nano Ganesh also managed to help a family with personal issues.

Mr Prakash Patel, a progressive farmer with a banana plantation, Jalgaon District, Ma-
harashtra State

Site description: Mr Patel once faced the problem of flooding on his farm for four to five
days every fortnight. Despite ample water and electricity, sometimes he could not access
the starter panel, as it was totally surrounded by water to a depth of 4 feet. So he used
to run the pumps continuously with the help of automatic switches. Whenever power
supply was available, the pumps functioned. But this led to huge wastage of water and
electricity. Thus he had to use a small boat. Sometimes his assistant used to swim to the
site to operate the starters. This case exemplifies the flooding problem that occurs in the
backwater zones all over India in dam areas.

After installation of Nano Ganesh (2004): Mr Patel is now ecstatic as he has ample water
and electricity and remote control over the pumps.

L/

Figure 53. Advocacy of ICT at rural exhibitions

©Nano Ganesh
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The strategy for expansion — the way forward

Nano Ganesh has proven that ICT tools can be effectively implemented in the agriculture
sector.

The pioneering work of Nano Ganesh has revealed the scope of various technologies and
business models suitable for specific areas. The basic version of Nano Ganesh focused
on solving the root problems of the farmer at the individual level. Advanced models
can use Cloud and other technologies and hence the vast knowledge resources of the
telecommunication and software sectors can been tapped for enhancing the overall
system.

There are two business models for ICT in the agriculture sector:

Traditional: Individual modems sold to individual customers through specific
distribution networks. This business model addresses traditional farmers who buy ICT
tools from the nearest available outlet, supported by trained technicians. The products
are manufactured locally in-country by local businesses that can be backstopped by
international institutions.

Cloud technology for water pumps in the rural sector: Computation and analytics are
possible with various telecommunication platforms. This business model can be driven
by the government and international institutions on a larger scale for a country or a
region. One state in India has declared Nano Ganesh as one of the major m-Governance™
initiatives as a strategy for addressing rural sector resources efficiently and effectively.

The Nano Ganesh team has plans to serve as a catalyst for implementation of ICT for
water pumps successfully ona global level. According to the Nano Ganesh team, expertise
can be disseminated to local manufacturers for effective demonstration, installation and
support services related to the technology.

Energy Consumption Trends
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Figure 54. Analytics of water pumps possible
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Conclusion

In countries like India, where agriculture is central to the national economy, adequate
irrigation is crucial and the water pump is a core component. Nano Ganesh is
committed to providing mobile connections for farmers and their families to
enhance their quality of life. Despite the plethora of other developments in urban and
industrial sectors, it is our duty to empower farmerswho bring food to our tables.
It is the duty of international organizationsto ensure that water, fuel and electricity in the
irrigation sector (as well as elsewhere) are conserved to the fullest extent possible and
wastage is avoided; this can be accomplished by helping farmers to adopt effective
ICT tools like Nano Ganesh.

©Dy SherW/:n
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