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Introduction to ICT:

This study documents the various kinds of information and communications technology (ICT)
initiative being implemented globally to improve agricultural value chains and agribusinesses. Many of
the solutions presented entail improving access to reliable and timely information. Inequity in access to
information allows those with information to take advantage of those without it (often farmers), even
though much of the information is technically within the public domain. Because of the ever-lower
costs and growing ubiquity of ICT, such as mobile phones and the networks needed to connect them,
new avenues have been opened, offering critical information to farmers, fishers, small traders and
business people. This document provides examples of three types of ICT solution, categorized in terms
of the end result for the consumer: ICT for production systems management, ICT for market access
services, and ICT for financial inclusion.

ICT for production systems management (Chapter 2)

Information services provide data that are tied to helping farmers improve their productivity,
yields and profitability during the course of their normal business of growing agricultural produce.
Information services are one of the most common ICT-related categories for inclusive agricultural
value chains.

They are broken down into sub-categories of information services that involve short-term and
long-term productivity enhancements; those that minimize the negative effects of crisis events, for
example, by informing on how to protect crops from freezing weather in the short term; and those that
improve field-based risk management, for example, by guiding the implementation of crop rotation to
preserve the soil in the long term.

Short-term productivity: Typically, information such as weather updates is readily available at
low or no cost (often subsidized by the local government). However, farmers do not have access to
these data, or at least not timely access. Short-term productivity and crisis management information
services attempt to fill this void, and are typically the easiest and most commonly offered by service
providers. Short-term productivity and crisis management services are often offered conjointly, with
significant overlap. In the context of this paper, short-term productivity information services entail
providing information mainly to end beneficiaries, such as farmers, to help them improve their crop
yields in the near to medium term, and they are the most common types of information services
available. These productivity services provide information that is generally quick and easy to access
and use (information “nuggets”), such as current or forecasted weather information. An example of
short-term productivity services is the e-Dairy project in Sri Lanka in which milk yields were improved
by informing dairy farmers about the most opportune times for artificial insemination.
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Crisis management: Crisis management information services essentially help prevent losses
(rather than raising productivity). Often these services serve as an alert system enabling farmers to react
quickly before an oncoming event (often weather- or disease-based). For example, the Radio and
Internet for the Communication of Hydro-Meteorological Information (RANET) project in Kenya uses
Frontline SMS technology to collect weather data from local farmers and push out warnings to them of
potential weather-related risks.

However, two common issues arise from these short-term productivity and crisis management
services. The first is that much of the information is simply pushed out to the consumer with little
customization or interaction. To improve the success of the short-term type of services, providers could
focus on customizing the information more specifically to the end customer’s needs, or on allowing the
customer to choose which information she/he wants.

The second issue is that while farmers appreciate these services, they often either do not have to
pay because the service delivery is subsidized, making the service unviable, or are unwilling to pay
because they are used to acquiring information for free, albeit from flawed and slower sources. One
option is to make the offering more valuable, for example by bundling different sources together or
offering different levels of service. There could be a free (or “pay-as-you-go”) offering of very basic
and general information versus a more robust package providing more localized information
customized to the customer in terms of information type.

Long-term productivity: Long-term productivity enhancements and risk management ICT
services can have a more significant impact on customers’ livelihoods, through higher income or lower
risk of loss.

As with shorter-term services, long-term productivity and risk management services are often
offered together and overlap. Long-term productivity information services cover topics that take longer
to learn and are often offered with other technologies and channels, such as face-to-face training or
extension agent support. Benefits from such services are generally realized at a much later date. Many
such services are delivered in conjunction with in-person and continuing training, extension services,
demonstrations and field visits. These services are typically education-focused, often with a distance
learning aspect, and serve as a way to monitor the progress of beneficiaries.

Risk management: Risk management information services are also long-term in scope, but as
with crisis management, they help farmers avoid losses rather than increasing productivity. These types
of service differ from crisis management services in that they take a longer time to absorb and
implement, and the benefits are realized much later than are those of crisis management. For example,
the International

Crops Research Institute for the Semi-Arid Tropics (ICRISAT) in India created its Virtual
Academy to train local women through Internet-based video conferences so they could act as extension
agents and help women farmers change their cultivation and harvesting techniques to reduce long-term
risks. In one case, the Virtual Academy taught women farmers how to experiment with drought-
resistant crops.

For long-term productivity and risk management information services, ICT does not replace
extension agents or even offer a new service. Instead it allows the extension agents to offer better
services more efficiently. For example, extension agents may be very knowledgeable in their field, but
may be trained on the latest techniques only once a year. In the meantime, ICT solutions can provide
extension agents with access to virtual libraries and the Internet for researching new ideas and
techniques. ICT can also help extension agents be more productive by enabling them to serve more
beneficiary farmers at once.
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This can be done with fewer visits to the field and more interaction with beneficiaries through
the ICT platform, such as via distance learning or day-to-day monitoring and advice using personal
mobile phones. For example, as far back as 1999, researchers found that livestock mortality in
Bangladeshi villages decreased after extension officers provided timely advice through mobile phones
(Bayes, von Braun and Akhter, 1999).

While many solutions focus more on short-term information services, there is significant
opportunity for improving the longer-term types of information service through ICT. However, this
would require higher levels of investment and higher continuing support from often cash-strapped
governments and academic institutions. It may be necessary to involve private firms from within the
value chain to help raise the investment needed.

ICT for market access (Chapter 3)

Market access ICT services comprise any service that provides beneficiaries, especially farmers,
with access to information on pricing of agricultural products (inputs and outputs) and on finding and
connecting to suppliers, buyers or logistics providers, such as storage facilities and transport
companies.

Such services include simple pricing services, virtual trading floors (matching services or full
commodity exchanges) and holistic trading services. Market access services also cover ICT solutions
that help the typically larger upstream and downstream firms, such as processors or exporters, to
manage their operations and the quality of their produce better — here called downstream
administration.

Pricing: The most common ICT intervention for the agricultural value chain is a pricing service
in which commodity price information is pushed out to customers on a regular basis. These data are
often national or regional in scope, and so may not be entirely relevant for the farmer in the field,
depending on his/her proximity to markets. Users (mainly farmers) generally have little interaction with
providers, and must digest the information to find and negotiate with buyers. This type of service
simply replaces advantages to such services are price transparency and improved negotiating leverage
for the often disempowered seller (farmer).

For example, the Northwest Agricultural Marketing Association (NAMA) in Cambodia
provides farmers with timely pricing data on agricultural produce such as maize, soybeans and cassava
and on agricultural inputs such as seed and fertilizer. However, there are some potential shortcomings
with pricing services. As with short-term productivity services, customers may not value this service
enough to pay for the required return (as the information is generally provided “free” even if late). The
provision of pricing services is also a relatively easy market to enter, so these services are often
bundled with other services.

Virtual trading floors: Virtual trading floors (VTFs) are electronic market places where buyers
and sellers connect through an electronic network (as opposed to pricing services, which mostly only
provide static information). The important difference between VTFs and more traditional trading floors
is that the buyers and sellers on a VTF do not have to be physically in the same location to make an
exchange.

There are two basic kinds of VTF: matching services, and commodity exchanges. On matching-
service VTFs, sellers and buyers connect directly with one another to conduct the exchange of goods
available at that moment (the “spot market” covering today’s prices). Sellers register their products and
delivery schedules, and buyers register their needs. These records are matched by a machine (or human
operators referring to databases), which when requested gives either party a range of options to choose

Prof. Nadeem Kazi www.dimr.edu.in



http://www.dimr.edu.in/

DNYANSAGAR INSTITUTE OF MANAGEMENT AND RESEARCH

from.

The second type of VTF is a more conventional commodity exchange in which the suppliers
and buyers do not necessarily know one another. The exchange acts as the intermediary that matches
the buyer to sellers with the right price and quantity without either side of the transaction knowing who
the other is. One advantage of commodity exchanges is that not only is there a spot market of current
prices but the exchange also generally has enough information to estimate future prices.

Holistic trading services: Holistic trading services essentially provide the same services as
pricing information services and VTFs, with additional assistance beyond the simple transactions of
purchasing and buying agricultural products. Such assistance can include weather information,
technical information on agricultural practices, and long-term education. These holistic service
packages can not only link suppliers and buyers but can also connect parties for logistics,
transportation, processing and storage needs.

Often, holistic trading providers also offer access to financial services (payments, credit, etc.).
For example, e-Choupal in India reduces transaction costs by connecting buyers — primarily e-
Choupal’s parent ITC Ltd — with farmers, using Internet kiosks to procure agricultural and aquaculture
products such as soybeans, wheat, coffee and prawns. Through its ICT-kiosk platform, e-Choupal also
offers farmers many other value chain development services, such as sharing of best practices to
improve productivity, and price benchmarking to increase sales prices.

In theory, holistic trading services are compelling endeavours, as the provider can offer many
different services through the same ICT infrastructure and customer interface channel (such as kiosks).
Customers can also benefit by only having to visit one place. However, it is already difficult for ICT
services to succeed beyond the piloting of one service. Attempts to offer many products and services at
once could confuse both staff and clients.

ICT for financial inclusion (Chapter 4)

The primary types of financial services offered through ICT solutions for value chains are
transfers and payments, credit, savings, insurance and financial derivatives. ICT can help improve rural
communities’ access primarily by convincing financial institutions to enter potential rural markets
through unconventional methods. These methods typically involve a reduced need for high-cost
branches, improved productivity of the staff in place, and a cost model that generally emphasizes
variable costs by paying agents on the basis of transaction volumes instead of salaries. Informal
financial services, such as savings groups, often meet two critical needs of the rural poor: convenience
(e.g., door-step service), and flexibility (e.g., ability to save and withdraw small amounts). However,
these informal services typically lack another key criterion — security. Security is where formal
financial institutions generally excel. So ICT enhancements for financial inclusion services can either
entail making informal providers more secure or making formal players more convenient and flexible.

Transfers and payments: In recent years, money transfers through ICT solutions, notably
through mobile phones, have become a much-discussed solution. This service is typically called or
direct person-to-person (P2P) service. These types of solution are often offered by mobile network
operators (MNOSs) rather than banks, as they provide a simple cash transfer service, similar to that of
Western Union. It is difficult to talk about such solutions without mentioning the highly successful M-
PESA in Kenya, which enables urban Kenyans to send money home easily to their families in rural
areas. Many providers in Kenya and throughout the world want to replicate M-PESA’s success, and M-
PESA has expanded significantly into other services, such as savings, and new clients, such as
businesses. In recent years, governments have also begun to make transfer payments (government-to-
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person [G2P] payments) — such as welfare, social security and pensions — to rural beneficiaries through
these same electronic platforms. Ideally, this new way of transferring money reduces costs, improves
efficiency and, most important, reduces graft and waste.

Payments for products and services may be a more compelling way of helping to develop
agricultural value chains. These options entail payments from businesses to people/farmers (B2P) or the
reverse — people/farmers to businesses (P2B). B2P ICT payment services typically entail a buyer of
agricultural products paying a farmer or group of farmers for her/his/their agricultural products. The
buyer does not pay in cash but instead uses electronic payments that are typically transferred to either
the farmer’s bank account or to his/her mobile (phone) money account to be withdrawn at automated
telling machines (ATMs) or cash-in/cash-out points — often local retailers. Such payments are
advantageous as it is often a burden for farmers to travel to a buyer, wait for the agroproduct transaction
and then carry away a year’s worth of cash, risking theft and loss.

P2B ICT payment services involve the farmer paying a business, typically an input provider, for
the purchase of inputs such as fertilizers and pesticides. The farmer repays the input supplier at the time
of harvest, through the income earned from the sale of the agricultural products. For example, M-
PESA’s P2P channel has already been used informally for many years to facilitate payments between
small traders and farmers, but will likely expand as M-PESA reaches out to corporate customers.1

Credit: Large credit programmes through governments have often failed, but in recent decades
there has been a significant increase in access to private credit providers, such as input suppliers, lead
buyer firms, speciality lenders, microfinance institutions and banks, which all require at least
sustainability if not profitability. This trend has encouraged a search for higher efficiency, improved
(credit) risk monitoring, and better delivery to farmer and institutional customers — ICT has played a
significant part in achieving all three of these aims. For example, DrumNet in Kenya helped link
financial institutions, smallholder farmers, retail providers and agricultural product buyers through a
cashless microcredit programme.

Farmers obtained access to inputs (e.g., seeds, fertilizers, pesticides) at local input providers by
using a pre-established line of credit from banks, with collateral from the fixed-purchase-price contracts
of a large buyer. DrumNet provided the bank with a credit rating score for each farmer, based on
whether or not the farmer had paid her/his loans and delivered the promised agricultural product on
time. The farmers benefited from increased access to financial services without the need to visit a
distant branch or undergo an extended underwriting and disbursement process.

Savings: More compelling solutions may be found in other financial services, such as savings
and insurance, both of which are often ignored in the preference for credit. The rural poor need
financial services that are convenient, flexible and secure, especially for their own money, i.e., savings.
The most common ways for rural farmers to save are informal, such as in kind and through savings
groups, and generally meet the first two criteria — convenience and flexibility — very well. However, the
third point, security, is a major constraint of informal mechanisms: money guards may run away with
the money; in-kind savings such as stored rice may spoil or diminish in value; and money left under the
mattress may be lost in a house fire. By either making informal methods more secure or improving
formal financial institutions’ convenience and flexibility, ICT can help solve the savings puzzle for
rural farmers.

For example, the Cooperative for Assistance and Relief Everywhere (CARE) in East Africa is
experimenting with connecting its village savings and loan associations (VSLAS) to the formal banking
system.

Each VSLA will have a single account tied to a bank, which can be tracked and managed via a
mobile phone. The advantages of these links and use of ICT are that they provide access to additional
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products from the bank, reduce the likelihood of theft or loss of the savings, and improve the
management and accounting of VSLAs’ finances (AllAfrica, 2011).

Insurance: ICT can be a significant contributor to improvements in the adoption and
administration of insurance, as policy renewals are historically very poor (potential solution: short
message service [SMS] reminders), trust between customers and insurance companies is generally low
(potential solution: improved claim processing times), and the level of data for appropriate pricing of
policies and monitoring of potential risk events is inadequate (potential solution: put in place remote
rainfall sensors connected to a database via a satellite connection). ICT applications can also help in the
reduction of basis risk, i.e., the risk that the index proxy used to calculate pay-out events and outcomes
is not adequately linked to the actual field outcomes. Often, weather indices of average regional rainfall
data are used; some farmers may incur losses and not be paid (discouraging farmer adoption), while
others may not incur losses but be paid (discouraging insurance companies from taking on such
products). The Index Insurance Innovation

Initiative (14) is exploring the use of satellite micro-rainfall data to see if basis risk can be
reduced.

Keys to success

ICT is not a panacea that will solve all the issues related to value chain development.
Practitioners often become so enamoured with the newness of a technology that they often confuse ICT
with the actual service provided to end beneficiaries, while ICT is only a means of providing a better
service. For example, many farmers still do not have access to mobile phones (or adequate
connectivity), so lower-technology solutions such as radio may still be the answer for years to come.
ICT-based interventions can only be successful when there is sufficient need for the underlying service
and institutional capacity to implement and maintain the enhanced service, as underlined in the
following four key success factors:

1. Forget the hype. There is probably too much attention now being paid to ICT in development,
especially to mobile banking. First focus on what the need is, then figure out what is needed to satisfy
it.

2. Listen to clients (and field staff) and understand where the real problems and needs lie. Try to give
customers greater control over the services they choose and over how they use those services (such as
checking their mobile balances on their own — they prefer it and it is less costly for the provider).

3. Keep the solution simple — in both the technology and the service offering. Many of the technology
solutions described here and in other sources have been around for more than a decade. There is no
need to try to choose the most state-of-the-art solution. When a provider chooses simple ICT solutions
coupled with more traditional low-technology solutions and communications media, such as radio, the
likelihood of success can increase as there should be a smoother customer transition to a new platform
and reduced risks that the ICT will be too difficult to use or will be faulty.

4. Plan for the future not the now. There are several interesting and innovative examples profiled in this
document, but unfortunately many of them have not emerged from the idea or pilot stage.

DrumNet, mentioned in the credit section, showed promise with a successful test involving
more than 4 000 farmers, with a large buyer and a bank as partners. However, DrumNet’s ICT
infrastructure was not created to scale up quickly and had limited financial backing. In most ICT
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innovations for value chains, the practitioner must create alliances for — among many other issues —
constructing and putting in place an adequate customer service team and distribution channel,
convincing farmers to use and pay for the application; and enabling the application to be offered on
existing communication networks.

Criteria for selecting ICT solutions for agricultural value chains: When considering ICT
solutions to improve agricultural value chains, the following questions should all be answered in the
affirmative:

f. Is there a compelling and large enough customer need or problem area?

f. Has the technology already been tested and proved in other applications? There is no need to

purchase state-of-the-art equipment and software.

f. Does the provider have the capacity to implement the solution on its own? If not, what
potential partners are there? Ideally partners will have the requisite experience of implementation and
the resources for implementation and continuing support.

f. Ultimately, the most important question is: Is this solution scalable and viable in the long
term?

Many ICT solutions can achieve break-even or better only when they achieve significant client
outreach. First, the ICT solution must be ready to service a significantly large population. Second, the
solution must be appropriate and fulfil a need for the target client group.

Third, the target client base must be significantly large, and ideally expanding. This is why the
provider may want to consider adopting a for-profit strategy from the beginning, or find a partner with
intentions of benefiting economically from the endeavour rather than earning credit for a corporate
social responsibility exercise.
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Unit 1
Introduction

In many agriculturally based local economies, the low availability of timely and needed
information is skewed in favor of more “networked” individuals or organizations which often force
disadvantaged farmers to sell their harvests below fair value. The uneven spread of infrastructure —
market, finance, administrative (e.g., government services) and physical (roads, etc.) — is equally
problematic in developed and developing nations, leading to significant differences in the ability to
leverage individual and regional strengths. Insufficient extension services and poor access to
information widen the gap in the adoption of new technologies and can lead to lower long-term
productivity.

Most farmers have access to a variety of information sources that they consult for regular
agricultural information, even though these may not be the most up-to-date, accurate or beneficial
sources. Many farmers do not have a single channel that serves as a comprehensive source for all their
information needs. The most common sources are still TV, radio, newspapers, other farmers,
government agricultural extension services, traders, input dealers, seed companies and relatives.
However, the quality and relevance of the information pro- vided by these sources can be highly
variable. Some sources of information may even be biased against the farmer, such as the
intermediary/trader who also serves as a moneylender.

Most farmers in developing countries therefore lack access to consistent, reliable information
for many of their needs and often rely on a combination of these varied but inconsistent sources, plus
traditional knowledge, experience and estimates, when making decisions. Another constraint is that
even when correct and timely market price information is available, farmers are often unable to
exploit any potential pricing benefits that exist between markets because of their inability to transport
their produce to the markets with higher prices.

Encouragingly, different information and communications technology (ICT) solutions have
emerged — notably low-cost but well-connected mobile phones, which are increasingly available in
even the remotest locations — to help overcome these information gaps and improve the business of
agriculture proactively. This document outlines many of these solutions to help practitioners con-
sider and devise potential ICT solutions of their own (or improve existing ones) so they in turn can
help the value chain players they work with to grow and prosper.

BASIC TERMINOLOGY AND DOCUMENTSTRUCTURE
ICT encompasses the use of existing technology: hardware, software and telecommunication
options, including the Internet and telephony (mobile and landline) systems. ICT solutions for
agribusinesses and value chains typically fall under a relatively new topic called information and
communication technologies for development (ICT4D), which can also entail other types of
development interventions in health and education.
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RECENT HISTORY OF ADOPTION OF ICT IN DEVELOPING COUNTRIES

The information economy represents not only a current digital divide, but also a digital opportunity
for the developing world. Very few com- munities in the developing world understand the full
potential that ICT can offer in the short and medium terms, providing people with opportunities in
the information economy, regardless of their class, gender or location. Difference in the pace of
ICT adoption are based mainly on:

a) Availability of infrastructure, and hence access to the service;

b)  Assessment of value of the service, and hence keenness to adopt it;

c) Disposable income levels and pricing of the service.

Leapfrogging technology —

The mobile phone since the late 1990s, the use of Internet, mobile communications and computing
power has grown exponentially throughout the world. For example, developing countries and their
citizens have been able to skip the step of having landline phones (Figure 1 shows the flat and
declining trend lines for landlines) and move straight to mobile phones (Figure 1 shows the significant
growth curve for mobile phones — especially in developing countries). The same is predicted to
happen for the Internet in the near future, with the developing world likely to skip the stage of
accessing the Web through typical desktop and laptop computing (using Internet service providers
such as cable or phone lines) and move straight to access from their mobile phones. (However, this is
likely to be a few years away — see Table 1.)

As shown in Figure 1, the rate of mobile phone adoption has been significant in all parts of the world,
especially the developing world, and is making access to information much easier. This is by virtue of
the rapidly declining cost of both airtime and handsets, combined with the rapid increase in services
made available on handsets and the rapid build-up of mobile phone networks by mobile network
operators (MNOs).

The rise of mobile phones is only one of the ICT solutions with significant potential to serve
developing markets, especially rural ones. For example, recently, many Internet-provided services
have begun to shift away from written language towards the use of audio and video services, lessening
the need for consumers to be able to read and write. These services are available from both
government agencies and private players. Depending on the quality and frequency of information
available, the services are often paid for by farmers/traders who need information that is not locally
available. Box 1 provides another innovative example based on the creation of tablet/laptop computers
at prices that are much more affordable in the developing world (US$100 or less).

Poverty and inadequate education have not proved to be significant barriers to acceptance of new
technologies or services, such as the mobile phone or even, for example, rural Indians’ ingen- ious
way of using automated telling machines (ATMSs) as an unintended safe remittance system (Pandey
and Shukla, 2009). The perceived value of the service is paramount to the adoption rate of a
technology/service. Irrespective of education level, people in all countries have adopted tech- nologies
that provide a visible direct link to better incomes and better access to important markets, services or
opportunities.
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FIGURE 1
Growth in landline and mobile phone subscriptions
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TABLE 1
Expected ICT technology adoption in rural areas of developing countries

Access gateway at rural telecentres/

Period e ibis Examples of services

Current Mobile voice and SMS SMS.—based information delivery; voice-/SMS-based
trading floors

Next 5 years Internet access atEEIBE|kbps Streaming of audio, radio, e-mail, Web sites, social

networking services, instant messaging

Next 10 years Broadband access up to 2 Mbps

Streaming of video, Internet TV, real-time onlineauctions
and settlements

Source: Adapted by authors from Indian Society for Agribusiness Professionals. www.isapindia.org
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ICT AND ITS RAMIFICATIONS FOR RURAL ECONOMIES

From making a simple call to a contact for information, to gaining access to new markets and
buyers, or obtaining expert advice from distant experts, ICT — particularly the mobile phone — has made
obtaining the right information on demand achievable for many people, despite their remote- ness. The
impact on productivity can be measured in terms of increased returns to farmers, through changes in
cropping patterns, yield increases and better prices for inputs and output.

Non-price factors, such as information on the availability of inputs, seed quality and the
adoption of modern techniques, are also critical to raising productivity. Prior to the 1990s, ICT in
agriculture entailed mainly the use of radio and TV, especially radio in Africa and some parts of Asia,
to pass on information to farmers in a static and standard format. Now, however, many countries,
including India, Indonesia, Thailand and Viet Nam, have simple short message services (SMS) through
cellular telephones for market prices of agricultural commodities.

These cater to a range of clients from farmers to market intermediaries. Applications for sharing
even more types of timely and relevant information in ways that are tailored to individual needs are
only a few steps away, and many new solutions are already being tested — as described in this report.
For example, the linkage of radio and TV stations to cellular telephony technology has not yet been
fully exploited, and there are many more potential solutions.
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ICT for production systems management

All ICT interventions in agricultural value chains
involve the transmission and use of information. For
the purposes of this report, however, infor- mation
services cover information that is tied to helping
farmers improve their productivity, yields and
profitability during the course of their normal
agricultural and animal husbandry production
cycles.® Information services to facilitate produc-

tion systems management are the most prevalent
category of ICT service for inclusive agricultural
value chains. This report covers information ser-
vices that involve four categories: i) short-term
productivity, such as weather information to help
farmers decide when to plant or harvest; ii) long-
term productivity, such as training on proper
fertilizer usage; iii) minimizing the negative effects

BOX 2
Farmer call centres

Farmer call centres are advantageous as they can help overcome many constraints that other productivity improvement
services, such as typical extension services, cannot: access, literacy, language, tailored (and well- informed) responses, scale, and
timeliness. Call centres are also useful in being able to collate data and identify trends. Farmer call centres are mainly “pull
services”, with the farmers calling when they have specific queries and the call centre experts either answering immediately or
providing a response after research.

India’s Kisan Call Center (KCC) in the State of Madhya Pradesh was established in 2008. The 30-seat cen- tre has a
system of telecommunication infrastructure, computer support and human resources organized to manage the queries raised
by farmers effectively, efficiently, instantly and in the desired local language. KCC’s objective is to resolve farmers’ queries
and problems related to agricultural topics such as agronomy, horticul-ture, plant pathology, soil sciences, animal hushandry,
entomology, agricultural economics, farm management, plant breeding and genetics. Within the first year of operation, it had
resolved more than 200 000 farmers’ queries from 50 districts of Madhya Pradesh. The centre can be used to provide
short-term productivity and crisis management information, as well as information for longer-term activities through
weekly conference calls with topical experts. For example, KCC is implementing an early warning system to inform
farmers aboutimpending natural disasters (floods, drought or cyclone). The call centre has already provided the state gov-
ernment with critical support in handling a disaster and serves as an important link between the farmers and policy-
makers.

KCC has benefited the state by:

1. generating a state-wide farmer database;

2. publicizing government schemes;

3. monitoring the implementation of various schemes;

4. providing direct feedback from farmers on ground-level situations.

The main disadvantages of the system are the high cost of implementation and the reliance on a qualifiedworkforce,

which is scarce and expensive. KCC estimates that its costs vary according to the quantity and level of service desired; the
average call costs US$1-2 (Rs 40-80) depending on the complexity of the query.

Source: www.manage.gov.in/kcc.htm

3 Chapters 3 (market access) and 4 (financial inclusion)
provide summaries of information interventions and
services that go beyond the conducting of normal agri-
cultural practices.
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of crisis events, such as information on how to
protect crops from oncoming freezing weather; and
iv) improving field-based risk management, such as
information on the implementation of crop rotation
to preserve the soil. Many of these services are
government-sponsored, but there arealso privately run
services and public—private part- nerships, such as the
Kisan Call Center examplein Box 2.

TYPES OF ICT INFORMATION SERVICE
ICT applications for production systems manage-
ment can include the provision of data on the
following topics (but this is not a comprehensive
list). All of these techniques aim to improve data
collection, processing and reporting through simple
and affordable means that help farmers to make
decisions that will improve (or protect) theirincomes.
As already stated, information services through ICT
typically serve four main purposes: productivity
enhancement for short- and long- term effects, crisis
management in the short term, and field risk
management in the long term.

Short-term productivity information services In
the context of this document, short-termproductivity
information services entail providinginformation
mainly to end beneficiaries, such asfarmers, to
help them improve their crop yieldsin the near-to-
medium term, and are the mostcommon types of
information service available. These productivity
services provide informationthat is generally quick
and easy to access anduse (information
“nuggets™), such as currentor forecasted weather
information, and is fre-quently pushed out by the
information providerto subscribers without much
interaction betweenthe provider and the consumer.
These servicesare especially important to farmers
who alreadyknow and understand a great deal about
theircrops and farming techniques but who
occasion-ally need timely information to improve
theirproductivity. This kind of information,
suchas the exact timing of the oncoming monsoon
season, is often difficult to access in remote rural
areas, and without timely, technical information,
farmers are forced to make decisions based on
rules of thumb, past experience, local rumoursand
instinct. The following and Box 3 provideexamples
of interventions for helping to improvecrop and
dairy yields:
= Crop advice from experts using digital pho-
tos: Project e-Sagu of the International Insti-
tute of Information Technology (IIIT) in
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Hyderabad, India enables farmers to receive
advice on planting, monitoring and harvest- ing
crops and on pesticide and fertilizer usage
based on digital photos taken by the farmers
themselves.*

= Ensuring high milk production from dairy
cattle: In Sri Lanka, Web and mobile tech-
nologies have been introduced to help dairy
farmers achieve self-sufficiency in milk pro-
duction. The e-Dairy project is part of the
effort of the country’s Information and
Communication Technology Agency (ICTA) to
improve the livelihoods of the rural com-
munity, which accounts for 70 percent of Sri
Lanka’s  population.  The  government
discovered that 53 percent of the country’s
milking-cows were yielding milk because they
were not pregnant. The low pregnancy rates
were because timely artificial insemina-tion and
breeding services were not available, owing to
the lack of communication betweenfarmers and
public sector service provid- ers. ICTA
attempted to bridge these gaps through mobile
phone-based SMS mes- sages and touch-button
computers installed at the milk collection
centres where farmers gather every morning to
sell their milk. The system offers a number of
“just-in-time” services, including access to
artificial insemi- nation agents, to help induce
pregnancy. ICTA believes that if cows are
artificially inseminated within the required time
frame (after the first signs of being on heat),
milk production could be increased by 30
percent(ICTA, 2009).

Crisis management information services Crisis
management information services essen-tially help
prevent losses, rather than raisingproductivity.
These services often serve as an alertsystem enabling
farmers to react quickly before anoncoming event
(often weather- or disease-based)reaches them. The
following and Box 4 provideexamples of
interventions around warning farmersabout potential
weather and pest disasters:
= Weather and pest information for farmers: In
Turkey, the agricultural department estab-
lished five weather sites to monitor the need for
pest control and frost prevention, and now
provides this information to farmers

* http://web2py.iiit.ac.in/research_centres/default/view  area/11



http://web2py.iiit.ac.in/research_centres/default/view_area/11
http://web2py.iiit.ac.in/research_centres/default/view_area/11

BOX 3
FrontlineSMS and organic farmers

FrontlineSMS® builds and distributes free and open-source software to “lower barriers to driving transforma- tive social
change using mobile technologies”. Frontline does not carry out field activities, such as storing medical information for a
health clinic, but helps such initiatives use simple and cost-effective ICT tools (mainly cell phones and low-cost laptops) to
manage their activities better and improve communication.® It covers five key areas: credit, learning, legal, medical and
radio. This chapter outlines a few of the more than 20 FrontlineSMS applications that are currently being used in
information services for agricultural and value chaindevelopment across Africa, Latin America and Asia.

The Organic Farmer-Kenya (Oyenuga, 2011a; Banks, 2011): John Cheburet created the Organic Farmer radio
programme in 2008 to support the parallel Organic Farmer magazine. The radio programme is broadcast weekly (pre-
recorded) on two national radio stations at night, when farmers are at home. Topics vary from soilfertility management, to
the number of female goats that one male can comfortably mate.

The choice of using a magazine, radio and mobile phone texting revolves mainly around access and simplic-ity. It is
estimated that more than 60 percent of Kenyans own a cell phone and more than 90 percent own a radio (versus only 20
percent with a TV, and fewer with electricity). The Organic Farmer radio programme uses FrontlineSMS to receive and
manage the text messages (about 20) received each week from listeners and to send SMS reminders about the radio show’s
time. The Organic Farmer responds to each enquiry individually, but takes note of common issues that are then brought up
on the show. For example, with help from listeners, the radio show uncovered an industry secret involving goat breeds.
Many listeners complained of a supposedly“high-quality dairy goat” that cost more than regular goats but did not yield the
promised amounts of milk. With the help of the show, the community discovered that suppliers had falsified records about
the goats.

Cheburet believes that both radio and SMS are necessary, because SMS messages have limits, such as the amount of
information that can be shared, and radio is very one-dimensional. He believes that to make radiointeresting, especially
for farming, “there has to be a two-way communication”.

via their cell phones. The service gathers chlorophyll content enables fish farmers to take
information about when pests are likely to be action when harmful algal blooms multi-ply to a
prevalent by placing pest traps and observing level where they threaten farmed fish.’

temperature levels. Using the information, the

farmers have been able to reduce their use of  Long-term productivity information services
pesticides by 50 percent — lowering expenses  Long-term productivity information services cover
and improving crop productivity. The tracking  topics that take longer to learn, and are oftenoffered

of temperatures also helps farm- ers to prevent  with other technologies and channels, suchas face-to-

losses from frost by monitor- ing temperatures  face training or one-to-one supportfrom local

hourly and sending text messages to the  extension agents. Many such servicesare delivered

farmers, who can then take crisis management  in conjunction with long-term train-ing, extension
measures, such as burning dead leaves near their ~ services, demonstrations and fieldvisits. Benefits

fields (Kumar, 2011). from these services are generallyrealized months or

Sea conditions for fish farmers: The Chilean even years later. As far back as1999, researchers
Adquaculture Project provides daily informa-  found that livestock mortalityin villages decreased

tion about the sea surface temperature, the  after extension officers beganto provide more timely

clarity of the seawater and the amount of  advice through mobilephones (Bayes, von Braun
chlorophyll in the water. Information on and Akhter, 1999).

> www.frontlinesms.com

6

www.frontlinesms.com/press/press-kit/frontlinesms-

mission/

7 www.hatfieldgroup.com/sectors/aquaculture/cap.aspx
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BOX 4
Alerting farmers about impending extreme weather: FrontlineSMS and RANET in Zambia

Extreme weather events such as drought or floods can cause not only loss of life but also loss of livelihood
for many Zambian farmers. Well-documented and timely warnings can help these farmers reduce the risk of
loss and harm to their families, animals and incomes. To counter the risks, the Zambian Government’s Mete-
orological Department has created the Radio and Internet for the Communication of Hydro-Meteorological
Information (RANET) project,8 which helps farmers avoid the disastrous outcomes of weather events.
RANET’s success depends on interactions between RANET and the beneficiary farmers. More than 3 000
farmers have been given rain gauges to measure rainfall data, which are fed back to RANET’s local weather
stations via the farmers’ mobile phones. For motivation, RANET recharges these farmers’ phones for free from
time to time. RANET is now testing FrontlineSMS’s tools to reduce service costs even further - perhaps even
offering them to farmers free of charge. For farmers without access to a mobile phone, communities are
provided with a solar radio, of which 3 000 have been distributed so far. In return for the information sent by
farmers, RANET pushes the aggregated and analysed data back to the farmers through SMS weather alerts,
more than ten local community radio stations, and local extension agents. Through these three channels, farm-

ers learn how and when to adjust their crop production methods to changing seasonal patterns.

Source: Mumbi and Ghazi, 2011.

These services typically focus on education, often
with a distance learning aspect.’ They can alsoserve
as tools for obtaining follow-up on services provided
in the short term, as in the examplesdescribed in the
following and in Box 5:
= Training farmers in the use of agricultural
information — the Community Network in
Chancay-Huaral, Peru (long-term productiv-
ity enhancement) (Galperin and Mariscal,
2007): The land surrounding the Chancay-
Hural River in Peru should provide adequate
resources for local farmers to do well: healthy
soil, adequate water, and proximity to Lima and
the north. However, residents lack access to
communications and public services. Cen- tro
Peruano de Estudios Sociale (CEPES)™X, a
local NGO, believed that there was likely a
correlation between the lack of access to
services and communication and the fact that
farmers often planted the same crops year after
year, despite market prices. CEPES also
remarked that there was a strong need to
improve water management by the local
cooperative board. To counter these two

8 http://nctr.pmel.noaa.gov/education/|OTWS/RANET/
Activity Overview RANET.pdf

oA way of educating students, often through information

technology, while the teacher/professor/content pro-vider

is in another location.

WWW.cepes.org.pe/portal
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main issues, CEPES created an agricultural
information and communication system for the
region, offering long-term training to improve
farmers’ decision-making, and time- ly
communications among the local water
irrigation commissions that manage the water
cooperative. To overcome the lack of
telecommunications infrastructure, CEPES put
in place a Wi-Fi network connecting 12
villages and providing them with Internet
access to the outside world.

Risk management information services
Risk management information services are alsolong-
term in scope and, as with crisis manage- ment
services, they help farmers to avoid losses rather
than increasing productivity. These typesof service
differ from crisis management services in that they
take longer to absorb and imple- ment, and the
benefits are realized much later than with crisis
management. The following is an example of an
intervention that helps women farmers in India to
avert many of the commoneffects of drought:
= Distance learning to help women in India
overcome drought and pests: In 2004, the
International Crops Research Institute for the
Semi-Arid  Tropics (ICRISAT) created a
Virtual Academy that trains local women who
then, with the help of remote scientists, provide
critical information to farmers in
21 villages. These women meet ICRISAT


http://nctr.pmel.noaa.gov/education/IOTWS/RANET/Activity_Overview_RANET.pdf
http://nctr.pmel.noaa.gov/education/IOTWS/RANET/Activity_Overview_RANET.pdf
http://www.cepes.org.pe/portal
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BOX 5
SMS for ensuring training effectiveness for Tanzanian coffee farmers:
Technoserve, FrontlineSMS and monitoring and evaluation

Technoservell provides Tanzanian coffee farmers with training to improve the quality of their coffee beans,
thus helping them to secure higher prices on international markets. Trainers conduct multiple sessions to
ensure retention and to cover many topics from equipment usage to appropriate fertilizer amounts. Tech-
noserve reports having trained more than 12 000 farmers, with 60 farmer trainers running between 15 and
20 sessions at a time.

One of the key issues in training is trainee retention - usage of the new knowledge and behavioural change
after the training. With training reaching thousands of farmers, it is difficult to keep track of all the follow-up
data generated by the trained farmers. Technoserve uses FrontlineSMS’s data collection tool to address this
issue by administering surveys that were once paper-based to farmers (through the farmer trainers). Now all
post-training evaluations are carried out via SMS. Each farmer trainee is given a unique identification number,
which is used in the post-training survey. The trainer asks each trainee a series of questions based on behaviour
change, enters the data into her/his mobile phone, and sends the responses back to the head office. This helps
Technoserve determine the level of impact that the training has had in helping farmers improve their farming
techniques. It helps reduce the time for data collection, collation and analysis, and reduces errors. Another
application is the weighing and tracking of improved yields (or their absence) among a sample of trained farm-
ers’ coffee crops through SMS messages. Technoserve compares the new yield with previous years’ yields to
estimate how much of a difference the training has had.

Source: Oyenuga, 2011b.

scientists via audio and video conferences and
exchange key information about droughts,
planting practices, pest control, soil fertility,
etc. For example, Rameswaramma, a 38-year-
old villager from Nijalapur village underwent
computer and agricultural technical training
from the Virtual Academy (and won an award
for her efforts). She now helps local farmers
experiment with drought-resistant crops, such
as castor, and shares other agri- cultural
practices, market prices and weatherinformation
with the help of the remote scientist experts
(Paul-Bossuet, 2011).

COMMON ICT PLATFORMS
FORINFORMATION

SERVICES

Collection and analysis

Data collection can be quite complicated and
expensive in the chain of providing information
services, especially when collecting comprehensive
and timely data on weather, pests, etc. throughoutan
entire country. Because of this constraint,
governments and multilateral agencies such as

1 Technoserve supports farmers, cooperatives and suppli- ers
and assists in developing sustainable rural industries across
the world (www.technoserve.org).

the United Nations often undertake the data
collection and analysis steps. Commonly used
platforms include the creation and updating of
Geographic Information Systems (GIS), satellite
mapping and environmental maps. However, a form
of “crowd-sourcing” is under way, often using
simple and inexpensive mobile devices, such as
mobile phones, through which local exten- sion
agents or even beneficiaries report back certain
data (e.g., the RANET project in Zambia,
described in Box 4).

GIS in particular is already being used in many
developing countries, such as Bangladesh, Cam-
bodia, Colombia and Malawi. GIS helps monitor
agriculture-related issues or identify viable new
opportunities in agriculture.*? For example, GIStools
can help monitor changes in crop coverage in

12GIS is defined as “a computer system for capturing,
storing, checking, integrating, manipulating, analysingand
displaying data related to positions on the Earth’s surface.
Typically, a Geographical Information System (or Spatial
Information System) is used for handling maps of one
kind or another. ... In aquaculture, it has been used to
assess the suitability of geographical sec- tors, and also to
investigate the suitability of a species to an area.”
(www.fao.org/fi/glossary/aquaculture/spec- term-
n.asp?id_glo=16466&id_lang=terms_e&lang=en).



http://www.technoserve.org/
http://www.fao.org/fi/glossary/aquaculture/spec-term-n.asp?id_glo=16466&id_lang=terms_e&lang=en
http://www.fao.org/fi/glossary/aquaculture/spec-term-n.asp?id_glo=16466&id_lang=terms_e&lang=en
http://www.fao.org/fi/glossary/aquaculture/spec-term-n.asp?id_glo=16466&id_lang=terms_e&lang=en
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agricultural areas, detect and map relevant chemi-cal
and mineral substances within soils in a region, and
identify appropriate fishing sites (showing the
intensity of fishing) (Figure 2).1®

“The software is not costly,” said José Aguilar-
Manjarrez of the Food and Agriculture Organiza-
tion of the United Nations (FAO). “There are many
GIS and remote sensing software pack- ages at low
cost, plus the new trend is open source [free]
software” (Fog, 2011). However, creating the
infrastructure, training personnel, and collecting,
processing and maintaining data are expensive
activities. For this reason, FAO has developed
GISFish, an Internet Web site ofGIS-based resources
for aquaculture and inland fisheries in developing
countries. The mission of the project is to “solve
problems in inland fisher- ies and aquaculture using
GIS, remote sensing and mapping”. Satellite,
airborne, ground and undersea sensors acquire many
of the related data, especially on temperature, wave
current  velocity and  height,  chlorophyll
concentration and land and water use. The data are
then analysed, aggre- gated, formatted and uploaded
for public use on the GISFish website.'*

Delivery

Since the arrival and proliferation of the mobile
phone, the delivery of information services has
become much easier and less expensive, and is often
provided by private players. The mobile phone’s
advantages are its simple format (often text-based
messages), ubiquitous (or near ubig- uitous)
ownership and low cost. Many MNOs or mobile
application providers provide these ser- vices as add-
ons to normal mobile services, often called “value-
added services” (VAS). Another common delivery
platform is the use of land- line telephone numbers
(which are being phased out, generally by cell
phones), often staffed by experts such as
veterinarians or scientists who provide advice. Prior
to the proliferation of these phone-based systems,
radio and even television were (and still are) used to
push out information to farmers. The constraint of
radio and televi- sion is that they can provide
only very general and standard information to
everyone, whereas phone-based systems can be
somewhat tailored

13 Example of an aquaculture map from Ghana (availableat
www.fao.org/fi/glossary/aquaculture/showlmage.
asp?id_image=3473&lang=en&id lang=terms_e).
www.fao.org/fishery/qgisfish/index.jsp
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FIGURE 2
Example of a GIS map indicating soil suitability for
aquaculture development in Ghana

. Good
. Suitable

Poor
Unsuitable

Scale 1 : 3000 000

Source: FAO, 1991.

to farmers’ specific questions. Data provision
directly through the Internet is far less used in rural
areas of developing countries. The Internet can
provide much more data and in a more easily
digestible and visual format than a phone can, but
many rural areas do not have access to the Internet,
which is also often cost-prohibitive. Information
provision over the Internet often uses information
centres or kiosks operated by an entrepreneur or
service agent who helps farmers to navigate the
different sources:
= Internet/Web portal:  The  Agriculture
Resources Information  System  Network
(AGRISNET) is a project created by theTamil
Nadu Department of Agriculture in southern
India and the Government of India to provide a
complete Web-based portal for sharing needed
information with farmers. Information is
gathered and disseminated by 385 local
agricultural extension centres, which all have
Internet  access.  AGRISNET  provides
information on weather forecasts, market
trends, quality requirements, poli- cies and
eligibility for benefits, among other topics. In
the past year, 8 million farmers in Tamil Nadu
have used the service — 33 per-


http://www.fao.org/fi/glossary/aquaculture/showImage.asp?id_image=3473&lang=en&id_lang=terms_e
http://www.fao.org/fi/glossary/aquaculture/showImage.asp?id_image=3473&lang=en&id_lang=terms_e
http://www.fao.org/fishery/gisfish/index.jsp
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cent of all the farmers in the state (Govern-
ment of India, no date).'®

= Combined radio and phone: In a study car- ried
out in 2010, Freedom Fone used a com-
bination of radio and cell phone platforms (and
other back-end technology beyond the scope of
this report) to deliver relevant audio files to
farmers in rural Ghana. (The files were often of
radio broadcasts the farmers had missed.)
Radio stations became the focal point for
collecting and recording relevantdata on audio
files that farmers could listen to when they
were interested in the topic. Farmers could also
leave voicemail messages to provide feedback
on the service. While there were issues of take-
up owing to thecost and to farmers not grasping
the service’s value, the farmers who used the
service frequently found it a useful source of
pricing trends and agricultural information
(Sullivan,no date).

= Phone-based voice messages: The Local Lan-
guage Speech Technology Initiative’s Nation-
al Farmers’ Information Service project pro-
vides Kenyan farmers in remote rural areas
with information on crops, livestock, market
prices, inputs, disease outbreaks, weather
reports and which crops are most suitable for a
specific area, even though many of the farmers
lack access to the Internet or exten- sion
services and are illiterate. Essentially, text-
based information is converted to audio, in
either English or Swahili, and provided over a
landline or cell phone. Farmers call with
queries, and staff of the service read the
relevant information back to them (Sullivan, no
date).

= Adapted call centres: A version of the Web
sites that are popular in developed countries,
where users ask questions to experts online,
Question Box uses simple technology such as
phone boxes in remote villages of India and
Uganda, which farmers use to contact trained
agents with the relevant language skills to
answer their questions; staff typically have
access to the Internet. In India, the dairy
operator Arohana provides its dairy farmers
with a connection to veterinary specialists atthe
local university. The project in Uganda

I AGRISNET has been set up in more than 20
states of India. Tamil Nadu AGRISNET Web site
http://tnagrisnet.tn.gov.in/website/index.php

also has a staff member at the originationpoint,
who makes the calls for service users with
enquiries (Tatalovic”, 2010).

ISSUES AND CHALLENGES FOR
ICTINFORMATION SERVICES

Non-tailored service provision: Many of these
services are “push-based” in that once the service is
subscribed to, the service provider sends the
information, often by SMS, at times determined by
the service provider. Such services are also one-
directional in that the recipient cannot receive
clarifications or answers to his/her specific que- ries.
This challenge can be overcome by allowing the
subscriber to choose which information she/ he
wants first, or by providing staffed services, as KCC
does (Box 2) — although this can be difficult and
expensive.

Iliteracy: Illiteracy is a challenge for services based
on mobile phone text messages or the Internet.
Farmers typically find a “work-around” solution by
asking a literate friend or relative to help, but the
text-to-speech example described in the previous
section, and emerging interactive voice response
(IVR) technology will eventually allow users to use
only their voices for enquiring and listening.

Sustainability: From a more global perspec- tive
on these services, the main issues revolve around
sustainability and scale. Most, if not all, of the
examples mentioned in this and other publications
are essentially pilots subsidized by governments or
multilateral institutions. While these players may
have to continue providing data collection services,
private players’ move into the delivery of
information (e.g., VAS with mobile phones) can
encourage sustainability and greater reach. Two
common business models are being explored around
the globe: i) subscription models; and ii) pay-as-you
go models based on usage. There is still the issue of
whether end beneficiaries will pay for such services,
as farmersare often highly price-sensitive and prefer
carry- ing out their business as they have always
done. Mobile phones present an additional issue as
the VAS provider may charge a fee to the user,
and the user has to pay for data and/or phone time
charges. The poor often use ingenious tactics to
minimize their talk-time usage as much as pos- sible,
such as by calling and quickly hanging up before
being answered, signalling that the person called
should call back.


http://tnagrisnet.tn.gov.in/website/index.php
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Upstream, for-profit firms such as processors and
dairies (and even downstream suppliers) mayhave an
incentive to provide these services for free or at a
subsidized rate in the long term as the ser- vices
could help improve the quality and quantity of the
end product.

Cost of collection: As already mentioned, the cost of
collecting the data used for short-term pro- ductivity
services is typically high because of the
implementation and maintenance needs of these
services. This requires that a public player provide
short-term  productivity services, as finding a
sustainable pricing model for consuming the data
could be difficult (very similar to how highways
function in transportation systems). Setting up such a
system takes a great deal of political will, resources
and time.

Customer adoption: No model can be successfulif
the end users do not grasp real value from the
services. Many of these projects have problems with
customer adoption because they are not able to
convince potential users to try (and use fre- quently)
such services. Kenya’s M-PESA (mobile phone
money transfers — the most oft-cited, suc- cessful
ICT-based service for the poor) has been able to
evolve from a small pilot of a large MNOto a
successful and viable business, by listeningto end
users’ needs, conveying the fulfilment of these needs
in a simple and compelling message (“send money
home”), and executing a consistent and easy to
understand service.!® Few other bodies working in
financial inclusion or other develop- ment services
such as value chain development have been able to
match this level of success in using ICT services
because they have missed at least one (and often all)
of the three necessary steps: understand the need,
convey a compelling value message, and execute
well. Providers shouldtake care to parse out exactly
what information is important to farmers and provide
it in ways that make it easy to digest and act on,
avoiding “data dumps” of information.

Seasonality: Another issue affecting the sustain-
ability of short-term productivity ICT services is that
farmers request them only at the time of need. As
agriculture is inherently seasonal, with several
dormant months a year, the question of sustain-

16 www.safaricom.co.ke/index.php?id=256
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ability for these types of service arises. If they are a
small part of a larger portfolio of services, this isless
of an issue, such as for an MNO. However, a
dedicated service provider would likely need to offer
other services (likely for other target mar- kets) to
remain viable during the interim periods.

ADVANTAGES OF AND OPPORTUNITIES
FORICT INFORMATION SERVICES

Ease of use: The most compelling aspect of these
services is that they can provide relevant and timely
information in a way that can be absorbed and acted
on immediately, for example, “I should plant in a
week and not today”. The services are also generally
simple to understand and easy to subscribe to and
use, making them a compelling entry point for
additional information services, and perhaps also the
services addressed in the next chapter, such as
education and long-term exten- sion services. ICT
information services can also serve as excellent entry
points for farmers who have not previously had
access to unbiased and timely information.

There is also a dimension of creativity in the
delivery of these services, to meet the needs of end
beneficiaries, such as the use of voice mes- sages
and voice boxes in the examples. However, basic
text SMS continues to be the most popular method
owing to its simplicity and low cost (see next point).

Cost of delivery: Data collection may be expensive
for short-term productivity services, and typically
requires public support (even the United States
Government must step in to provide weather datafor
the National Weather Service, and oceanic data for
the  National = Oceanic and  Atmospheric
Administration, for example). However, the deliv-
ery of such services has become much easier and less
expensive with the arrival and proliferation of
mobile phones, especially in the developing world.
Simple software can be embedded in the phone or
downloaded, although many providers choose the
even easier and less costly route of providing text
messages.

Provider sustainability: Most short-term  pro-
ductivity services are leveraged on existing infra-
structure, such as radio stations or mobile phone
networks. As these service providers have already
expensed the major cost in their businesses’ fixed
costs, any additional service entails essentially added
value with relatively low incremental costs. The
providers therefore have an incentive to


http://www.safaricom.co.ke/index.php?id=256
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BOX 6
Telecentres providing distance education for rural youth and farmers in Sri Lanka

In 2003, the Sri Lankan Government and the World Bank launched the e-Srilanka service with plans to create
more than 600 telecentres in rural areas. “Youth managers” at the centres were to provide the populace with
Internet access, ICT-based services and access to information from the government and other sources. How-
ever, the economic viability of the telecentres came into question because of their poor performance. Fusion, a
subsidiary of Sarvodaya - a large Sri Lankan NGO - explored the issues and helped create viable telecentres.?
It held a workshop for 25 youth managers to understand their processes and issues. Through this exercise,
Fusion was able to identify the key target groups (youth and farmers), their needs and how best to serve them.
Fusion runs 200 village information centres and has served more than 200 000 individuals.

Fusion and the University of Mortuwa created a distance education model that brought high-quality cours-
es through the Internet to all rural telecentres, through interactions with professors over Skype, a common
syllabus and textbook and a common examination conducted by a certified government agency. This model
gives students throughout the country access to quality education with certification, providing a better scope
of topical choices and greater employability. It also allows the youth managers of telecentres to be economi-
cally independent and to introduce many more services.

For farmers, the telecentres provide basic information on pests and diseases and market prices, but also
offer more long-term services through special “agriclinics”. Fusion collates updated research from local and
international resources and distributes this information through the telecentres. Agriclinics also distribute the
information through telecentres, “using both electronic and traditional communication mediums such as leaf-
lets to support farmers’ decision-making over pest and disease problems” (Sarvodaya Fusion, 2009).

add services as long as there is a strong enough
demand and willingness to pay. In addition, as most
providers are pre-existing businesses, they are not
entirely dependent on this one stream of revenue to
continue operating (especially in the early periods).

Tailored services: Apart from a few of the services
mentioned, such as radio, different types of infor-
mation can easily be added on to or removed from
information services — especially for phone-based
interventions — depending on the demand from users.
This can maximize the benefits for farmers of
different crops/animals and in different regions (with
different weather patterns), for example. The e-
Srilanka example in Box 6 illustrates how such
services can be modified after listening to the end
beneficiaries.

17

www.fusion.lk, www.sarvodaya.org and www.seeds.lk
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Chapter 3
ICT for market access

In this document, market access ICT services entail
any service that gives beneficiaries, espe- cially
farmers, access to information on the pricing of
agricultural products (inputs and outputs), and
connections to and knowledge of suppliers, buy- ers
and logistics providers, such as storage facili- ties
and transport companies. These services also cover
ICT solutions that help the typically larger upstream
and downstream firms, such as proces- sors or
exporters, manage their operations and the quality of
the produce better. Most examples, if not all, have a
pricing information component and provide
information on or links to at least one of the
players mentioned: suppliers, buyers or logistics
providers (the most common from the farmers’
perspective being buyers).

TYPES OF MARKET ACCESS ICT SERVICE
Market access ICT services are somewhat simpler,
less varied and newer than the production systems
management ICT services described in Chapter 2.
The following are some of the market access ser-
vice types provided. The most common services
provide current market pricing for relevant agri-
cultural products. As many of these services are new
(and in pilot stages), there will likely be much
evolution in final service provision and probably
new services and ways of delivery:

= pricing services;

= virtual trading floors (VTFs);

= holistic trading services;

= downstream administration/management.

Pricing services

Simple pricing services generally entail a provider
pushing out current market data on one or more
agricultural products. Often these data are nation-al
or regional in scope, and so may not be entirely
relevant for the farmer in the field, depending on
his/her proximity to markets. Users (mainly farm-
ers) generally have little interaction with the pro-
viders, and must digest the information to find and
negotiate with buyers. This service is typically the
most common type of market access ICT service
provided and simply replaces (or enhances) ser-
vices that are often provided through print, radioor
television. The most common advantages to

these services are price transparency and improved
negotiating leverage for often-disempowered sell-ers
(farmers). FrontlineSMS*® in particular has helped
provide several pricing services to farmers
throughout the world, as described in Box 7.

Virtual trading floors

VTFs, such as the FarmerNet example in Box 8,
are electronic market places where buyers andsellers
connect over an electronic network (as opposed to
providing only static information, as pricing
services do). The important differ- ence between
VTFs and more traditional trading floors is that the
buyers and sellers do not haveto be physically in
the same location to make an exchange on a VTF.

Matching services: In matching-service VTFs, sell-
ers and buyers connect directly with one another to
conduct the exchange of goods available at that
moment (the spot market covering today’s prices).
Sellers register their products and delivery schedules,
and buyers register their needs. These records are
matched by a machine (or human operators referring
to databases), which when requested gives either
party a range of options to choose from. There are
several matching-service VTFs in various parts of
the world although the platform has not taken off as
desired. In Bangla- desh, the e-Purjee system was
established jointly by the Prime Minister’s Access to
Information programme and the United Nations
Develop- ment Programme (UNDP) in December
2010. e-Purjee uses SMS to issue growers with
permits and billing information for sales of sugar
cane to the 15 State-owned sugar mills. Some 2.5
million growers across the country obtain fair prices
and no longer have to depend on potentially corrupt
intermediaries to sell their sugar cane to the mills.On
13 January 2012, e-Purjee reported on its Web site
that it had facilitated almost 500 000 permits for the
processing of 826 000 tonnes of sugar

18 5ee Chapter 2, particularly Box 3, for background infor-
mation on FrontlineSMS.
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BOX 7
FrontlineSMS — pricing service examples

Many of the more than 20 applications in the area of agricultural development facilitated by the FrontlineSMSsoftware
provide pricing information to farmers throughout Africa, Asia and Latin America. The following arejust a few examples of
these services. As in previously mentioned examples, the advantage of FrontlineSMS isits use of simple, free and open-
source software and ubiquitous cell-phone and laptop hardware technology.Providing cashew farmers in Cote d’Ivoire
with timely pricing information: RONGEAD,'° a non-profit organization, helps small cashew nut producers in five
regions of Cote d’Ivoire to gain better access to mar-kets through transmitting market information via SMS. RONGEAD
sends 3000 SMS messages (in addition toan e-newsletter and a local radio show) on prevailing market prices tailored to
the five regions. Two sectorspecialists analyse the pricing data and include their summaries with the general pricing
information to helpproducers make better-informed decisions on when and where to sell. RONGEAD has complemented
this withtraining of producers on how to interpret the data and trends and how to make better decisions. RONGEAD
underscores that understanding the information is just as important as receiving it on time (Gonnet, 2011).

Getting price information to fishers in Banda Aceh-Indonesia: FAO-Indonesia is implementing the Fish Marketing
Information System?® project in Bandeh Aceh using FrontlineSMS technology. The objective is to “support the
development of conducive and fair trade practices for economically competitive fish products from Aceh in the local,
national, regional and international markets”. Fish product information is sent to all players in the chain, including fishers,
farmers, traders, processors and government agencies, through severaltypes of complementary media: SMS, radio, Web
site and newspapers. Data are sent to the system via SMS from local collectors using handsets and FAO’s Enumerator
software. The goal is to replicate this system in alldistricts of Indonesia, and the low cost and simplicity of the software
mean that increasing the scale may notbe a significant issue (Syaputra, 2009).

Sending price information (and more) to remote, rural farmers in Cambodia: In 2009, a team from the University of
Canberra-Australia® helped put in place the Northwest Agricultural Marketing Association (NAMA)? information
service in Pailin, Cambodia. The service provides price information (maize, soybeans and cassava), buyer contacts,
weather information and farmer communications (e.g., meeting reminders) through FrontlineSMS software. The NAMA
service goes as far as rating good suppliers and buyers and pro-viding information on seed and fertilizer costs. The team
is now addressing the community’s needs in a more holistic way through such services as providing basic health
information to rural areas (e.g., health alerts andcommunications, and health-related information) and information to field
extension agents (e.g., weather alerts and meeting alerts) through SMS messages (Fitzgerald, 2009).

BOX 8
FarmerNet - Sri Lanka??

FarmerNet by Fusion?4 is a Sri Lankan ICT-based trading platform in the pilot stage. The system enables farmers
and traders to send information by SMS regarding the availability of/requirement for a particular commod-
ity, including quantity required, price quoted and location for delivery. The user enters the database and is
matched with a corresponding party. The pilot is being carried out for fresh vegetables in Nuwara Eliya in the
country’s Central Region. The system’s robustness and interconnectivity with mobile operators is being studied.
About 100 farmers and traders are currently using it.

19 www.rongead.org

20 \www.infofi sh.org 23 www.farmer.lk and http://farmernet.wordpress.com
2 mathetic.info 24 5ee Chapter 2, particularly Box 6, for background infor-
22 http://nama01.businesscatalyst.com/index.htm mation on Fusion.
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BOX 9
Holistic trading services and Soko Hewani — the supermarket on air

The Kenya Agricultural Commodity Exchange (KACE), a for-profit entity established in 1997, developed the radio
programme Soko Hewani (“the supermarket on air” in Swahili) to help users to sell and buy agriculturalcommodities (and
to sell, buy and lease equipment). KACE reports that it can facilitate the provision of servicesfor 13 traditional agricultural
products, six types of livestock, dairy products such as eggs and milk, inputs suchas fertilizer and seeds, and even fish and
honey. The matching involves not only purchasing of these products but also processing, packaging, transport of
commodities, storage, grading, quality testing and finance.

While the initial front-end delivery of the information is “low-tech” (via radio), there is a significant tech-nology back-
end to help the matching process. Agents of the KACE Market Call Centre use sophisticated ICT hardware and software
to take in, process and respond to requests made around the clock. (Calls made after normal business hours are recorded
and addressed the following day.) Each client buyer or seller pays a flat fee of K Sh 100 (about US$1.10) for each call

made, no matter how long the call lasts; market clearing andother services entail additional fees.

The process is as follows:

= Using a mobile phone, a client seller calls the Market Call Centre to place an offer to sell or offer lease an

agricultural or other commodity, property or service.

= A client buyer on the other side of such a transaction seeking information on offers of services calls in viaa mobile
phone, uses the Web site through a subscription plan, or visits a KACE Market Resource Centre.Buyers can also
make bids to buy or rent an agricultural commodity, property of service.

= Each call is answered by a KACE agent, who registers the information, which is entered into the main database
where it can remain for up to 14 days until fulfilled. (Eventually, KACE plans to enable such enquiries to be made

via SMS and not just live calls.)

= KACE selects a small number of verified offers and bids for the Soko Hewani radio programme, which is
broadcast through several local radio stations across the country. The broadcast lasts for 15 minutes each day.
= |nterested parties call KACE back to accept or negotiate the broadcasted offer.

KACE reports the main benefits for stakeholders as:

= achieving a better price for services;

= saving on search costs;

= reaching a wider audience of potential buyers/sellers;
= avoiding exploitive intermediaries.

Source: Mukhebi, 2011.

cane to produce 47 000 tonnes of sugar.?® Soko
Hewani and the Kenya Agricultural Commodity
Exchange Ltd (Box 9) is another example of this
type of VTF.

Commodity exchanges: More conventional com-
modity exchanges differ from the one describedin
Box 9 in that they act as intermediaries to match
buyers and sellers at the right price and quantity
without either side of the transaction knowing who
the other is. This type of exchange

25 \www.epurjee.info/en_index.php

is similar to the commodity exchanges foundin
the developed world (other than in size and
sophistication), such as the Chicago Mercantile
Exchange in the United States of America. An
advantage of commodity exchanges is that not only
is there a spot market of current prices, but the
exchange also generally has enough information to
estimate future prices and even to provide risk
management services through forward contracts or
more complex derivatives for buyers and sellers, to
mitigate potential losses from price fluctuations in
the future (and ideally to smooth out income
expectations). However, these types of commodity
exchange are generally more difficult and capital-
intensive than a match-
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BOX 10
DrumNet — facilitating an entire sunflower oil value chain through ICT

DrumNet, founded by Pride Africa in 2007, intervened in the French bean, passion fruit, baby maize and sun- flower
markets in Kenya.?® DrumNet is a holistic trading model that brought together many different stake- holders in agricultural
value chains — suppliers, buyers, input suppliers and financiers — to facilitate stakeholder relationships and put in place
processes and mechanisms that help the parties to complete transactions.?” Inparticular, DrumNet: i) organized farmers into
marketing groups to increase market leverage; ii) offered infor- mation services, such as weather information and more
intensive extension services; iii) provided pricing andVTF services; and iv) facilitated access to credit. DrumNet used local
entrepreneurs to provide the services inthe field and charged a fee per activity — often of 10 percent of the gross transaction
value — for its broker- age, administrative and transactional services, to remain viable (FAO, 2008). DrumNet’s low-cost
open-source ICT infrastructure was compatible with different channels, including the Internet, mobile phones and other
wireless devices, providing SMS scouting, data mapping and tailored reporting on market trends, weather andprospective
partners, produce aggregation and post-transaction payment processing. Most communication among the different players
was through simple and inexpensive mobile phones and SMS messages.

DrumNet operated in the sunflower market from 2007 to 2009, serving smallholder sunflower producers who were
connected to Equity Bank and input suppliers. One of the largest successes of DrumNet was contract- ing Bidco Oil
Refineries Ltd, the largest manufacturer of vegetable oils in East Africa.?® DrumNet tracked andfacilitated each process in
the value chain, from input purchasing and credit through to the sale of produce toa buyer (and the repayment of credit).
DrumNet first organized sunflower producers into groups, and created subcontracts between producers or groups of
producers and Bidco, defining their respective obligations. At harvest, contracted produce was aggregated and graded at
designated collection points, then sold to Bidco.

DrumNet facilitated much of the information flow up and down the supply chain via the use of SMS and mobile
phones to enhance more than transactions and financing. For example, Bidco was able to track what and how much was
planted, enabling it to create product plans. It was also able to monitor crop progress andpass on important extension
information to producers. Input retailers could obtain information about which products to stock and when, and producers
were informed of produce collection dates and locations.

DrumNet’s robust ICT system provided the internal controls (and trust in the system) to track and report oncompliance
throughout the process.?® By the end of the initial pilot, DrumNet had intervened in five provinceswith two large buyers, a
commercial bank and more than 4 000 farmers. Farmers had improved produce salesby an average of 20 percent, and the
institutional buyers lowered their costs by 10 percent for higher-qualityproduce. DrumNet operations broke even in many
of the regions and proved the possible business case forcommercializing and scaling up the concept (Rausch, 2010).

Despite the success of the initial pilot, however, DrumNet was unable to scale up for the following reasons:

= The partners’ diverging interests created misunderstanding of roles and diverted the model away from its core

purpose.

= Farmers lacked familiarity of using SMS, and mobile phones had relatively low penetration.

= Although innovative, the software back-end was not robust enough to support a higher volume of busi- ness

(Rausch, 2010). DrumNet tried to create a new system to address this issue, but had troubles with individual
developers. Eventually the funds were depleted before the software was finished.

To avoid such issues in the future, DrumNet recommends that other support organizations should choose partners

carefully and define expectations clearly; utilize software that is readily available; and place the model’s integrity above
all else (Rausch 2010).

Source: Pride Africa, 2009.

26

27www.pr|deafr|ca._com _ . market, DrumNet farmers were more likely to export than

More on the financing component of DrumNet is other farmers, but they did not enjoy an increase inincomes

é:overed in Chapter 4, particularly Box 15. or receive European Union (EU) certification. The exporter

” www.bidco-oil.com/common/index.aspx dropped the farmers because of the lack ofcertification, and

DrumNet learned the hard way to focus on local the farmers’ crops were left to rot in the fields (Karlan,
consumption markets. In a parallel study on the export 2009).
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ing service, such as the VTFs mentioned in the
previous subsection.

Both trading floors and exchanges are difficult to
set up because of the capital required. It is also
difficult to achieve success because the “network
effect” has a significant impact on the numbersof
buyers and sellers involved (and the product
volumes). With exchanges such as these, the higher the
volumes and numbers of players, the better the
information and the exchange’s value. So it iS
difficult to achieve break-even in the early years, as
players decide whether or not they want to be part of
the exchange. Another potential issue for commodity
exchanges is that they are a volume business, and
small producers may not have large enough product
allotments to participate, or may be priced out by
high or flat fees.

Although VTFs have had only limited success,
they are an important step in using ICT to reduce the
distance between the producer and the buyer. In
many traditional value chains, it is common to have
three to four intermediaries between the pro- ducer and
the final consumer, making the produc-ers’ revenue
share in the value chain much lower than is often
warranted. Reducing the number of intermediaries
by even only one or two through VTFs can boost the
producers’ return if carried out efficiently.

Holistic trading services — virtual tradingfloors
Holistic trading services essentially provide thesame
services as do pricing information services and VTFs
but they offer additional assistance beyond the
simple economics of purchasing and buying
agricultural products. This assistance can entail
services such as weather information, tech- nical
information on agricultural practices, and long-term
education. These holistic service pack- ages can link
not only suppliers and buyers but also parties
involved in logistics, transportation, processing and
storage (such as the KACE exam- ple in Box 9).
Often, holistic ICT providers also offer access to
financial services (payments, credit, etc.), such as
DrumNet’s facilitation of bank credit described in
Box 10.

These holistic types of service can be advanta-
geous for many rural farmers in developing coun-
tries, who often have more than one problem or gap.
Rural farmers often have many impediments that
prevent them from maximizing their agri- cultural
product yields and incomes, such as low productivity
resulting from poor use of fertilizer, and lower
income because of not knowing prevail-

ing market rates. Packages of holistic services can
serve farmers’ critical needs more efficiently and
from a trusted source. Holistic services can also put
more of a “face” to the service package than can
offering a simple pricing service, for example, which
sends out only static information. Farmers often have
follow-up needs and extensive cus- tomer
service/extension service needs well beyond simple
information.

The drawbacks to these holistic services are
essentially the same as those for VTFs: i) large
capital outlays; and ii) the need for a large networkto
reach the necessary scale for sustainability — this need
is likely to be more pronounced for holistic services
than for VTFs. Many of the services added on to
pricing and trading also require exten- sive human
interaction with the consumers. Asthere is an almost
infinite number of potential add-on services (or
VAS), practitioners should take care in planning
how many types of service to offer and which
services to roll out in the initial stages. Service
providers may want to focus on only a few additional
services at a time, to ensure that these are highly
needed services and to avoid overwhelming the
system and staff. Although relatively successful, the
famous e-Choupal kiosk system has run into such
issues with its sanchalak kiosk entrepreneurs
becoming overwhelmed by the product offering, as
described in Box 11.

Downstream (and upstream) administration In
the context of this document, downstream
administration essentially entails any ICT solution
that helps direct value chain players beyond farmer
producers — such as input suppliers, cooperatives,
bulk/lead-firm buyers, exporters, processors and
transport companies — to manage their businesses
more efficiently. There are too many types of solu-
tion to list here. Examples include:
= accounting systems for cooperatives, to
improve financial management and reduce
fraud and errors;
= systems that monitor the level of moisture or
temperature for products stored in a ware-
house, to avoid spoilage;
= satellite tracking of trucks moving produce
from the cooperative to the processor’s plant;
= equipment that tests the quality and fat con-
tent of dairy products, updating a system for
calculating payment amounts;
= databases of input suppliers for farmer
customer management, such as Kickstart,
Kenya’s use of FrontlineSMS to reach poten-
tial farmer customers (Kilo, 2009);
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BOX 11
Farmer kiosks — e-Choupal in India

ITC is one of the largest multinational conglomerates in India and is traditionally known as the main playerin the local
tobacco and cigarette markets.®® Over the last few decades, ITC has diversified into new areas, including branded prepared
foods and snacks, and basic food ingredients such as flour and oil. This diversifica-tion pushed ITC into setting up a
standard system for procuring ingredients in specific quantities, leading to the creation of the ITC e-Choupal service.3!

In 2000, ITC’s solution was a network of e-Choupal kiosks, each equipped with a simple desktop computerand printer,
powerful battery back-up (uninterruptable power supply), solar panels (if needed) and a very small aperture terminal (VSAT)
array for connection to the Internet.3? In rural areas, village Internet-enabled kiosks are provided and managed by
entrepreneur sanchalaks, who are often farmers. These sanchalaks provide access (and translation) to many different types
of information and service, such as weather and market prices.It is estimated that an e-Choupal kiosk costs between US$3
000 and US$6 000 to set up, and about US$100 per year to maintain. Farmers are not charged for using e-Choupal’s
services, but the sanchalak incurs operat-ing costs. Sanchalaks have exclusive rights to serve about ten villages in a given
area and receive a commissionon each transaction (about 0.5 percent of the value of the trade). ITC reports that it takes one
year to recoverset-up costs from an e-Choupal kiosk and that the venture as a whole is profitable. There are now more than
6 500 e-Choupal kiosks covering more than 40 000 villages across 16 states of India. In the decade following their
creation, e-Choupal kiosks helped an estimated 4 million farmers.

e-Choupal connects buyers with farmers to procure agricultural/aquaculture products such as soybeans, wheat, coffee
and prawns, to reduce transaction costs. At harvest time, ITC buys crops directly from any farmer at the previous day’s
price; the farmer transports her/his crop to a processing centre for weighing andquality assessment. The farmer is then paid
for the crops (at a higher rate if deemed of high quality) plus a transport fee. e-Choupal also offers farmers many other
value chain development services through its ICT- kiosk platform, such as sharing of best practices to improve
productivity, and price benchmarking to increasesales prices.

e-Choupal reports that farmers earn an average of US$6/tonne more because of more accurate weighing and better
pricing information. ITC has benefited through lower procurement costs (about 2.5 percent less) owing to lower
intermediary fees and transport costs, and more direct control over produce quality. Throughdirect action with farmers, the
system feeds information to ITC on conditions on the ground, improving plan- ning, reinforcing relationships and
ultimately improving supply security.

However, following the introduction of a large variety of products and services at the kiosks, including consumer
products, many sanchalaks have become overwhelmed and may not have the requisite expertise toexplain or provide the
service adequately. To add to the confusion, e-Choupal has invoked significant product churn. One of the larger questions is
kiosk sustainability — many kiosks have yet to attain long-term viability. The issue is not costs but rather the adequacy of
revenues, as most farmers use the market access services only once or twice a year and are not heavy users of the other
services. Although the market access services have been a relative success, as a purveyor of information services, e-
Choupal has achieved only weak to moderate success. Nevertheless, ITC plans to expand into the remaining Indian states
and to offer services foreven more agricultural products, as well as financial services such as insurance and microcredit,
and health and education services.

Source: Annamalai and Rao, 2003.

32 A VSAT connection typically entails a small outdoor
transceiver to communicate with satellites for the

= Formerly known as the India Tobacco Company, the

company is now called just ITC as it offers many more
products and services. www.itcportal.com and www.
itcportal.com/itc-business/agri-business/agri-commodi-  ties-
and-rural-services.aspx

31 www.itcportal.com/itc-business/agri-business/e-
choupal.aspx and www.echoupal.com/
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connection, and an indoor interface device connected to
the computer. These devices are ideal in areas (often rural)
where typical Internet connections through phone, cable
and/or Internet service providers are not available.
http://searchmobilecomputing.techtarget.com/
definition/VSAT
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= export traceability solutions that track pro-
duce through the entire value chain, from
farmer to end consumer (see following expla-
nation and examples).

Traceability systems: Traceability is often but not
exclusively applied to export markets and entails a
system of record keeping and docu- mentation by
value chain players that enables tracking of the
movement of a product or ingre- dient throughout
the agricultural value chain. Traceability systems
should aim to enhance the continuity of information
through the food supply chain, making them
eminently suitable users of ICT. By establishing a
food traceability system, governments and
companies can win the confidence of consumers
and address docu- mentation requirements stipulated
under export trade agreements.

However, traceability requirements can impose
a significant burden on players in the value chain, so
the hope is that ICT can make data input more
efficient and reliable, thereby lowering the cost of
compliance  with traceability standards. The
additional data should also help value chain players
improve their businesses in the long run. To
minimize complexity and costs, organizations tend
to combine high-technology solutions with low
technology, such as the simple segregation of
sourced products in different containers, ware-house
compartments, etc.

Most developing countries have to start with
the basics of traceability and overcome many
coordination issues resulting from the frequent
fragmentation of players within the value chain;
many smallholder farmers, governmental agricul-
tural departments, formal and informal proces-sors,
testing laboratories, transport companies,
warehousing facilities and exporting companies are
involved. To establish a secure traceability system
for the food chain, it is necessary to ensureconsistent
standards not only within individual organizations,
but also between food business operators along the
supply chain, from upstream to downstream. When
establishing traceability systems for an entire
industry, it is also desirable to ensure consistency
among food business opera-tors who are at the same
stage of the food value chain, such as processors or
packers.

Critical parameters to be met for a successful
traceability project include:

a. systems-orientation, in which no docu- ments

are issued without interaction withthe software;

b. ability to review all the previous steps com-
pleted, to track the movement of documenta-
tion and products;

c. inbuilt checks and balances in the software
ensuring that the succeeding step can be car-
ried out only when the preceding steps have
been successfully completed.

Examples of traceability systems from around the
globe include the following:

= The Agricultural Produce Export Develop-
ment Agency of the Government of India has
installed the integrated monitoring software
TraceNet to cover all the produce stake-
holders in the supply chain with a central- ized
database. TraceNet is an Internet-based
traceability software system, which goes up to
the farm level and includes components for
monitoring  pesticide residue, achiev- ing
product standardization and facilitat- ing
product tracing back from retail shelves to the
farm, using various techniques of sampling,
testing, certification and packing. This solution
has been successfully used by grape farmers
and there are plans to include pomegranates,
mangoes and other key fresh produce
(Logicsoft, no date).

= The Livestock Identification Trace-back Sys-
tem project of the Government of Botswana
uses radio-frequency identification devices
(RFIDs) to capture data on individual cattle,
which are transmitted directly and error-free to
a central database. RFID tags are located in
the stomachs of more than 135 000 cattle,
which can be individually identified and traced
throughout their lives. The database helped
Botswana’s meat export industry obtain EU
certification for exports, and is a critical
information source for livestock farmers, State
veterinary services and health authorities
(Burger, 2004).

= The Jamaica Broilers’ Group (private)
installed a US$500 000 (J$40 million) com-
puter-based inventory management system that
allows it to track its products in real- time from
pre-delivery, before the chickens reach the
warehouses as raw material, to the distribution
of the finished products for customer
consumption. The system, called Mobile
Enterprise Mobility solutions and created by
Motorola, uses barcoding and scanning
technologies to increase the speed of
processing and to reduce human error in the
tracking inventory (Motorola, 2008).
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= Sustainable Harvest and the United States
Agency for International  Development
(USAID) (mostly private) have collaborated in
the United Republic of Tanzania andPeru to
create the Relationship Information Tracking
System (RITS) for coffee trace- ability. Farmer
cooperatives use RITS to track deliveries and
define the variety and quality of different
coffee bean lots. Roaster customers can also
access videos, photos, quality and lot
information from the supplier cooperatives.
RITS can be used through any Internet
connection or smart phone, but pri- marily uses
Apple iPads and iPhones because of their user-
friendly interface (Sustainable Harvest, no
date).

COMMON ICT PLATFORMS FOR
MARKETACCESS ICT SERVICES®

Pricing services: For simple pricing service ini-
tiatives, the requisite ICT front-end and back-end
infrastructure is minimal. Many initiatives use the
existing mobile phone infrastructure to deliver
services through a specially developed simple soft-
ware application that is housed on a user’s phone or
through even simpler (and cheaper) SMS mes- sages.
However, these services are often delivered in
parallel via many low-technology channels, such
radio, TV and newspaper.

Virtual trading floors: VTFs also often use mobile
phones as a delivery mechanism, but need a more
sophisticated back-end infrastructure (which is more
expensive to set up and maintain) because of the
needs for two-way communication and for safeguards
to ensure timeliness and security. These systems often
require more human resources to serve the users
directly and to trouble-shoot.

To eliminate mistakes, these services have
installed robust call-centre software and hardware.
Although still not perfect or ready for scale- up,
some providers are now experimenting with voice-
enabled systems or IVR in which the user moves
through the service with the help of the ICT
system (which uses the local language), rather than
having a human operator. Such systems can also
help reduce human error, enable those who are
illiterate to use the service, and even offer a

33 There are many possible solutions for downstream
administration improvements through ICT across all
industries. This section includes only a selection of the
possible hardware and software solutions available.
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higher level of security owing to the uniqueness of
each individual’s voice.

Holistic trading services: Because of the diversity of
holistic trading services offered, the ICT needs also
vary. However, to support many products and
services on one platform, the systems for these
services need to be far more robust than those for
pricing services and basic trading floors. Some may
even need to implement an expensive enterprise
resource planning system to ensure coordination and
communication across the different platformsused. If
data needs are high, connectivity and information
delivery are critical in the field, where existing
infrastructure (even mobile phones) can- not suffice.
The provider may therefore need to create
infrastructure, such as ITC has done with its e-
Choupal kiosks using VSAT connections(Box 11).
These services also depend on strong relationships
with and customer service for their users, which
cannot all be automated. Holistic trading services
therefore require well-informed and always available
human resources.

ISSUES AND CHALLENGES FOR MARKET
ACCESS ICT SERVICES

Up-front investment: Other than simple pricing
services and other mono-focused VAS applica- tions
delivered over mobile phones, market accessservices
in general require high levels of investment of capital
and human resources. Such services are often non-
existent or have no infrastructure to build on,
necessitating  significant capital outlays for
development and for acquiring equipment and
software. The volumes required for profitability and
the security required for gaining user trust also
demand significant capital outlays. Providers can
overcome these challenges by partnering exist- ing
parallel providers, such as MNOs, and using their
networks, especially for delivery.

Scalability and viability: Scale determines the via-
bility of market access services. Very few examplesof
highly successful and profitable market access ICT
services at significant scale were found. Many of the
examples in this chapter are at the pilot stage and are
still being subsidized to some extent. Even the oft-
cited e-Choupal has not realized a clear and proven
business model. However, while there is no typical
business model for information services, there is one
for market access services, which gen-erally facilitate
transactions and services that farm- ers already pay
for, meaning that customers have a clearer idea of the
cost and value of the services.
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Farmers and other value chain providers have
been using the old, low-technology intermediary
system for market access for ages. Convincing them
to change will take time and require the
establishment of a clear value proposition that can
be trusted. The intermediaries will fight back to
protect their businesses, and the providers of market
access ICT service might want to con- sider
developing a transitional solution, such as e-
Choupal’s use of intermediaries as samyojaks. If
market access ICT service providers can find a
way of securing sufficient numbers of farmer and
buyer customers, their incremental revenues should
eventually exceed the mainly fixed costs commonly
involved in such ICT offerings. Oncesuch a service
is set-up, expanding into new regions or new
products (such as rice versus wheat) will not require
much additional capital, as the main system is
already in place.

Trying to be all things: While holistic trading ICT
services are an intriguing idea as efficient and
valued “one-stop shops”, especially for farm- ers,
there are risks involved in this model. Oneof the
primary issues is that new services tend to take on
too many initiatives at once — often add- ing two or
three (or more) new services before the first has yet
proved successful and viable. Field agents and call
centre representatives may also become confused by
wide-ranging offerings, or be inadequately trained
on them. Another risk area is customers’
perceptions of the overall service (i.e., the brand).
Customers may become confused by the variety of
services being offered, or prefer specialists for the
services that are mostcritical to them. Many holistic
service providers are likely trying to offer several
services at onceto cover the significant fixed costs
of creating an entirely new channel and ICT
infrastructure. However, rather than pursuing
economies of scope by offering many products
before the system and brand are proven, providers
may consider focusing on economies of scale by tak-
ing on the one or two services that are the most
important/critical for the most farmers.

ADVANTAGES OF AND OPPORTUNITIES
FORMARKET ACCESS ICT SERVICES

Time and cost efficiencies: One of the clearest
advantages of using an ICT solution to provide
market access services is the empowerment of the
poor and their potential gains in income from better
sales prices and reduced transaction and transport
costs. Such services should also reduce

the time it takes for all players to conduct transac-
tions, allowing them to spend more time in more
productive or personally preferred activities.

Improving the overall value chain: Not only can
market access ICT services help improve cost and
time efficiencies throughout the value chain, they
can also help realize other less tangible but equally
important advantages, such as improving the way
business is done. These ICT services can help
improve trust among players by provid- ing
transparency of prices, transaction histories/
reputations and other information. Knowing the
person on the other side of the transaction also helps
to reduce defaults on trade credit through proper
screening and the desire of each playerto continue
functioning in the market in the long term. Such
gains in trust should also help to improve the
overall success of transactions in general — delivery,
storage, etc.

Smart technology: One of the more encouraging
aspects of the examples profiled in this chapteris
the use of smart technology. This term is not used in
the same way as it is in “smart phones”, which can
do seemingly smart things, instead it refers to the
appropriateness of ICT for deliver- ing the needed
value chain services. The market access services
provided through ICT are rarely entirely new — price
information provision and buyer-seller brokerage
have always existed. So rather than throwing out the
low-technology solutions altogether, many of the
examples, such as Soko Hewani in Kenya, use ICT to
complement and strengthen other channels such as
radio and newspapers. Not only does this allow
markets to transition more smoothly into technology
adoption, it also allows time for the technologyto
improve and yield reductions in implementa- tion
and maintenance costs (early adopters often obtain
inferior technology that costs more than it would
have done if they had waited for a year or two). The
examples have also demonstrated that the technology
is not the product or service itself (the “what”), but
rather the means for end usersto obtain that product
or service (the “how™). The ultimate goal is therefore
not to purchase the best and most expensive ICT
solution, but rather to supply services in the most
convenient and cost- effective way, regardless of
how.
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Chapter 4

ICT for financial inclusion”

ICT applications for improving financial inclusion
within agricultural value chains have long been
pursued but have been elusive, especially when
scaling up their use. Other than limited use of per-
sonal digital assistants (PDAs — the pre-cursor to
smart phones) (CGAP, 2004) in the late 1990s and
early 2000s, much of the ICT used for financial
inclusion in the past was ‘“back-office”, focus- ing
on helping financial institutions manage and track
the data created from serving thousands of small
customers at once.*® ICT is now sufficiently evolved
(and has become less costly) to be more widely used
for direct customer interactions.

Many studies have shown that farmers in the
developing world can and do use financial ser-vices
extensively, such as savings groups or local
moneylenders, even if no formal or semi-formal
financial institutions are available. With the help of
ICT, formal (i.e., banks) and semi-formal insti-
tutions (such as NGO microfinance institutions
[MFIs]) can extend their reach if they provide their
services in ways that satisfy the primary needs of the
rural poor: i) convenience, such as short distances,
appropriate opening hours and low documentation
needs; ii) security, such as a strong brand, good
systems and ethical field staff;

iii) flexibility, such as few withdrawal/deposit
restrictions and appropriate products that match
agricultural cycles; and iv) of course, low cost
(Rutherford, 1999). ICT can help satisfy each of
these customer criteria by:

1. helping financial service providers extend their
reach into remote areas, through elimi- nating
the need for full service branches, which also
reduces costs;

2.improving access to financial services, by
putting more direct control over how such

3 This chapter does not cover traditional microfinance/
microcredit in general but rather focuses on financial
service support for players within agricultural value chains.

35 As back-end ICT solutions have been widely available
for many years, and are therefore generally understood, this
report does not cover the available solutions and
requirements.

services are used into the hands of local oper-
ators/agents or the customers themselves.

TYPES OF FINANCIAL INCLUSION ICT
SERVICE
The primary types of financial services offeredthrough
ICT solutions for value chains are:
= transfers and payments;
= credit;
= savings;
= jnsurance;
= financial derivatives.

Transfers and payments

Transfers: The most recognized and successful
solutions in the provision of financial services to
rural areas are those offering payments and trans-
fers. The most widely known example, M-PESAin
Kenya, mentioned in previous chapters, began as a
service enabling people living in cities to sendmoney
back home (money transfers) to their families in
rural villages in an easy, trustworthy and low-cost
way. The individuals at each end of these
transactions typically use their own mobile phone for
processing the transfers and visit the local shop for
depositing and withdrawing the cash. This service
type, such as the two examples from the Philippines
described in Box 12, does not help improve
agricultural value chains directly but facilitates the
provision of supplemental income for when the
agricultural cycle does not permit income generation,
and therefore creates a safety net for rural farmers
and their families. The service is typically called a
direct person-to-person (P2P) service. These types of
solution are often offered by MNOs rather than
banks, as the service is a simple cash transfer,
similar to that offered by Western Union. (However,
many banks are catch- ing up or partnering MNOs.)

In recent years, governments have also begun to

make transfer payments — government-to-person
(G2P) payments — such as welfare, social security
and pension transfers to beneficiaries, through these
same electronic platforms. Ideally, this new way of
transferring monetary benefits reduces costs,
improves efficiency and, most important, reduces
graft and waste. GCASH, described in Box 12,
and the Brazilian model profiled in Box



28 ICT uses for inclusive agricultural value chains

BOX 12
Mobile financial services in the Philippines

Two of the main mobile financial service (MFS)3¢ providers in the Philippines are SMART Money and GCASH.
While both have expanded the services they offer, their main service remains money transfers from family
members living abroad (international remittances) and those living in Philippine cities sending money home to
rural villages (domestic remittances). SMART Money and GCASH both focus mainly on domestic remittances,
airtime purchase and bill payments (although most rural users do not use the bill payment service) (BFA, 2010).
GCASH has started a money transfer pilot with the Philippine Government in its conditional cash transfer
programme of benefits to the poorest - often rural - Filipinos (G2P) (Bold, 2011).

Introduced in 2001, SMART Money is run by Banco de Oro Universal Bank in partnership with SMART
Telecom. The product is a prepaid card, which enables access to cash using an ATM (9 000 to date),*” a credit
card terminal or a mobile phone (with 4 000 cash-in/-out points). GCASH was introduced in 2004 by Globe
Telecom.3® GCASH’s money transfers primarily occur through using a mobile phone and visiting a local GCASH
agent at one of the more than 18 000 points (Bold, 2011). In October 2010, CGAP reported that SMART had
1.3 million previously unbanked, active customers and GCASH 247 500 (McKay and Pickens, 2010). A majority
of GCASH customers tend to send money within and between more urban settings, as more than 60 percent
of Filipinos live in urban areas. About half of SMART Money’s users are in rural areas (BFA, 2010).

GCASH and SMART Money, both well known in the MFS sector, have evolved and improved their services
over the years. However, there are still issues related to trust, lack of awareness and lack of available cash
points, especially across such a vast country as the Philippines with several thousand islands (BFA, 2010).

16 both provide these types of G2P payments to
rural families.

Payments: While the P2P and G2P transfers
mentioned in the previous subsection have been
more widespread and successful as supplemen- tal
sources of indirect support to agricultural value
chain players, ICT-based payment services provide
perhaps an even more compelling way of
improving agricultural value chains directly. These
options entail business-to-person (B2P) and person-
to-business (P2B) models, with payments from
businesses to people/farmers (B2P) or the reverse,
from people/farmers to businesses (P2B).

36 In this report, the term “mobile financial services” (MFS)
refers to the use of mobile phones or any mobile device for
financial services such as mobile banking (or m-banking),
cell-phone/cellular banking and mobile money. Electronic
banking or e-banking encompasses a wider spectrum of
ICT solutions for financial services, including m-banking,
but also desktop computing and typical Internet banking,
which are not mobile. Branch- less banking typically
entails an m- or e-banking solu- tion, but here the mobility
refers more to the location (e.g., roaming agent or fixed
retail shop) and human resources (e.g., agents instead of
staff) than to the ser- vices provided.
www1.smart.com.ph/money/what/

38 http://gcash.globe.com.ph/
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B2P ICT payment services typically entail a
buyer of agricultural products paying a farmer (or
group of farmers) for his/her agricultural products. The
buyer does not pay in cash but rather through
electronic payments that are typically transferred to
either the farmer’s bank account or to his/her mobile
(phone) money account to be withdrawn at ATMs or
cash-in/cash-out points — often local retailers. The
advantage of such a service is that the buyer does not
have to worry about keeping large amounts of cash
on hand of about all the related administrative issues
and human resources required. Farmers are typically
paid much faster, do not have to travel several miles
to be paid, and do not have to carry the entire cash
amount fora harvest on their person, risking theft,
loss oroverspending. Box 13 describes how farmers
and buyers have used M-PESA, which is generally a
P2P system, and effectively turned it into a P2B
payment system, without having to create an entirely
new infrastructure/system.

P2B ICT payment services involve the farmer
paying a business, typically an input provider, for
the purchase of inputs such as fertilizers and
pesticides. There are often two transactions in this
process in which the trade or input supplier extends
credit (credit is described in greater detail in the
following section) to the farmer to obtain


http://www1.smart.com.ph/money/what/
http://gcash.globe.com.ph/
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BOX 13

Highest bidders paying farmers via M-PESA Kenya

In Ng’arua, 350 km northwest of the Kenyan capital, Nairobi, farmers are able to circumvent intermediaries
and sell their maize directly to the highest bidder through Sokopepe, an online commodity marketing platform
created by the Arid Lands Information Network, an NGO operating in three East African countries.3®

Farmers must first be members of the local Maarifa (knowledge) centre, where they can learn about
weather patterns and farming techniques, among other topics. The Maarifa field officer moves around the
village entering the amount of produce each farmer has into a Windows-based mobile phone that is directly
linked to the Maarifa ICT network and the Sokopepe Web portal. Registered buyers then log on via the Inter-
net - buyers are often larger and urban-based so have access - to see what is available and what price they
should pay. When the buyer makes a bid, the bid is sent back to the Maarifa centre. The buyer then retrieves
the maize and often pays farmer members via M-PESA.

Source: Wararu, 2011.

the inputs; at the time of harvest, the farmer repays the
input supplier using the income earned from the sale
of agricultural products (and perhaps obtained
through B2P payments). The agricultural product
buyer may even coordinate with the inputseller/trader
so that the input seller/trader is paid before the
remaining amount of the payment is sent to the
farmer. Such solutions are often com- pletely
cashless, meaning that payments are often sent
between the buyer’s bank account and the input
supplier’s bank account, using traditional computer
terminals and the Internet to conduct the transaction
and monitor the many different sales of inputs and
related trade credit (i.e., this type of P2B is often
really business-to-business [B2B]). The primary
advantage of using ICT for P2B payments is the
reduced administrative and human resources costs it
requires to track and process such payments, which
are often relatively small and numerous. Using B2B
payments alsoreduces the chance of default on trade
credit.

Agricultural credit*

For many decades, the use of agricultural credit has
been a common response for facilitating rural
development. Large credit programmes through
governments have often failed, but in recent

39 www.sokopepe.co.ke and www.alin.net

*0 This report does not describe all the different kinds
of agricultural finance application for ICT. Many
opportunities for ICT can be linked to value chain finance.
For more information, see Miller and Jones, 2010, or visit
FAO’s Rural Finance Learning Centre Web site:
www.ruralfinance.org/library/service-provision/value- chain-
finance/en/?no_cache=1

decades, there has been a significant increase in
access to credit from private credit providers, such as
input suppliers, lead buyer firms, special- ity lenders,
MFIs and banks, which all require at least
sustainability if not profitability. This trend has
encouraged a search for higher efficiency, improved
(credit) risk monitoring, and better delivery to farmer
and institutional customers; ICT has played a
significant part in achieving all three of these aims.

Efficiency: One of the main reasons that financial
institutions do not extend their services to remote
rural areas is the issue of cost. Running a branch in a
rural area and running one in an urban area require
(more or less) the same amount of “bricks and
mortar”, information technology, security and human
resources. Many of these costs are fixedin nature.
However, the amount of business that can be
generated in a rural branch is significantly less, with
fewer customers, who often have much smaller
transaction needs. This means that (up to a point) it
takes the same amount of resources to service 1 000
as 2 000 clients, and the same amount of time to
underwrite and administer a single loanof US$100 as
one of US$1 000.

ICT can often serve as a way to reduce the effect
of these fixed costs even when there are fewer
clients, who have small financial needs. First, ICT
can increase the number of customers one staff
member can serve in the credit underwriting,
disbursement and servicing processes by reduc- ing
the required paperwork, eliminating entire
(unnecessary) steps altogether (such as the need to talk
to more than one staff member), and reducing
duplication of data entries (e.g., by only having to


http://www.sokopepe.co.ke/
http://www.alin.net/
http://www.ruralfinance.org/library/service-provision/value-chain-finance/en/?no_cache=1
http://www.ruralfinance.org/library/service-provision/value-chain-finance/en/?no_cache=1
http://www.ruralfinance.org/library/service-provision/value-chain-finance/en/?no_cache=1
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BOX 14

Keeping it simple through basic ICT - ACDI/VOCA and access to agricultural credit in

Honduras

Agricultural Cooperative Development International/Volunteers in Overseas Cooperative Assistance’s (ACDI/
VOCA'’s) activities for improving access to agricultural credit in Honduras provided credit management ICT
tools (and training) to improve credit disbursement and administration for retail input suppliers. The technol-
ogy used was simple off-the-shelf accounting software packages (QuickBooks) and tools that ACDI/VOCA had
modified from other microcredit programmes, including an Excel-based cash flow analysis tool and an Access-
based loan portfolio management tool. These tools were not only inexpensive to implement and use but also
improved the lending and collections process and reduced delinquencies through improved monitoring. This
also helped improve the funding coordination and communication processes of the larger input distributors
providing the financing (which often received the funding from banks), while the retailers acted as interme-
diaries in providing credit directly to farmers and monitoring. With the improved administration, the retailers
began to negotiate better terms from the distributors, including for wholesale credit funds.

Sources: AZMJ, 2011; Grace, 2011.

provide the customer’s name once even when there are
several “forms” to be filled in). By increasing staff
productivity, this can help increase top-line revenue.
Second, ICT can reduce costs. Instead of
increasing revenue by having more productive staff,
the lender can cut back on the staff needed. Other
fixed costs can also be reduced, especially regarding
the physical infrastructure required. A simple
example is that less space is needed for the
processing, filing and storage of documents. The IT
infrastructure needed can be sophisticated and
expensive, such as banks’ proprietary solutionswith
whole IT staff teams and rooms full of secureservers,
or simpler (and cheaper) solutions can beused, such
as cloud-computing (data storage on the Web) or
“off-the-shelf” software, much as in the example
from Honduras described in Box 14.

Credit risk management: In addition to the effi-
ciencies that ICT can generate for credit, tech-
nology can also help to improve financial risk
management systems that are already in place. The
primary risk that lenders face is credit risk, or therisk
of default by borrowers. Technology allows lenders
to enter data during the underwriting process, using
software that can predict the likeli-hood of default in
a short time (e.g., by checking external credit
bureaux or using the lender’s own credit scoring
methodology), while individual humans could not
possibly do the same without spending significant
analysis and data review time. ICT can also enable
lenders to know how exposed they are to sub-
industries or regions, helping them to avoid
overreliance on one group of custom-
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ers. By completing the menial analysis, ICT also
permits lenders’ staff to spend more time on the
more value-added due diligence activities that
technology cannot do, such as reference checks
and visual examination of places of business. Post-
disbursement, ICT also allows lenders to aggre- gate
and analyse transaction data for monitoring credit
repayment trends for the entire portfolio at once
and for identifying any individual credit red-flag
issues or clustering red flags, including mass defaults
in a certain region or within a certain sub-industry such
as dairy farmers. A mass default situation can be
mitigated by the speed of data transmission. ICT can
assist in this by connecting branches/outlets to the
central office in real time/ on the same day, rather
than having each branch send in monthly paper-
based reports, for example. Such data transmission
can be done through sophisticated dedicated line
transmission or sim- pler, less costly transmission
over the Internet or through mobile phone networks.

Delivery: Efficiency gains and risk management
improvements  benefit primarily the lending
organization, but the end customers can also ben- efit
from their lender’s use of ICT. The primary benefit
is access to credit that many farmers may not
otherwise have, or access to better credit terms from a
well-reputed institution (versus depend- ing solely
on local moneylenders or potentiallyexploitive trader
credit). Farmers can also benefit from the use of ICT
through improvements in delivery, such as door-step
delivery (versus havingto visit the bank branch) and
reduced transaction
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BOX 15
Making agricultural credit more accessible and easy for farmers —
DrumNet and Equity Bank in Kenya

DrumNet* helped link financial institutions, smallholder farmers, retail providers and agricultural productbuyers through
a cashless microcredit programme. Farmers obtained inputs (e.g., seeds, fertilizers and pes-ticides) at local input providers
using a pre-established line of credit from banks, particularly Equity Bank, viaDrumNet.*? DrumNet’s facilitation of fixed
purchase price contracts and a transaction insurance fund providedadequate collateral and comfort for the bank partners to
lend to farmers. DrumNet also facilitated farmercustomers’ access to banking information, such as account balances and
loan payment histories, throughtheir mobile phones. It provided credit/credibility ratings of the farmers for the banks, based
on who had paidtheir loans on time and delivered promised product on time, in the right amounts and of the required quality.
For example, contractual agreements between farmer producers and Bidco, a large sunflower seed oil pro- ducer, for the
purchase of sunflower seeds post-harvest allowed producers to obtain credit and to purchasefarming inputs from certified
input retailers, through in-kind loans and a cashless payment procedure. Farmersapplied for and received credit from Equity
Bank, which then notified the input retailer to provide the inputs.
DrumNet facilitated and tracked payments for each seller, and credit was automatically repaid to Equity Bank when the
produce was sold.

The farmers obtained access to lower-cost finance from Kenya’s largest bank by number of customers. They also benefited
by not having to visit a distant branch or undergo an extended underwriting and disbursementprocess, taking them away
from important activities in their fields. Bundling of the farmers into larger groups,improved risk assessment (credit scoring)
and strong collateral (Bidco contracts) enabled Equity Bank to admin- ister some K Sh 4 million (about US$46 000) in loans
to more than 4 000 previously unreachable farmers.

One significant challenge was restrictive laws, which delayed the clearing of certain transactions. (Unwill-ingness of
the bank to modify its systems was another challenge.) For example, SMS messages were not considered legal

documents, leading to payment delays.

Sources: Pride Africa, 2009 and Web site.*®

times (meaning more time in the fields). Farmers can
have more control over their finances through ICT
such as mobile phones, by being able to check their
credit balances and confirming that lenders’ staff
have registered their repayments, as described in the
DrumNet example in Box 15.

Savings for agricultural needs*
For farmers, savings can serve two purposes in
supporting the agricultural value chain. The first

1 See Chapter 3, particularly Box 10, for more informationon
the DrumNet project.

*2 \www.equitybank.co.ke

3 \www.prideafrica.com/ourwork.php#tabl

* As with the credit section in this chapter, this section
does not describe all the various forms or channels for
savings in rural areas and/or for agricultural purposes. For
farmers, typical saving mechanisms are saving at home, in-
kind savings (e.g., livestock or jewellery), money guards
(friends, family, neighbours or local merchants), savings
groups, and their local cooperative banks, if they have
access to these (described in the Bra-zil example in Box
16).

is that accumulated savings can help the farmerto
purchase larger ticket items, such as a year’s worth
of fertilizer or an ox for ploughing. Savings are often
insufficient to cover the entire price of the expensive
item, but they reduce the need for taking on credit.
The second main purpose is asa safety net — a type
of self-insurance — for emer- gencies, such as a sick
family member or livestock or floods that wipe out
an entire crop and home- stead. Savings are often
either set aside when the annual harvest payment is
received or generated from supplemental income-
generating activitiesthat often take place during the
off-season for the main agricultural crop, such as
daily labour, vegetable/fruit gardening, dairy milking
or even small retail activities.

As described in the introduction of this chap-
ter, the rural poor need financial services to be
convenient, flexible and secure. These three key
needs are even more pronounced when it comes to
the rural poor’s own money (and not someone else’s
money obtained through credit). The most common
ways that rural farmers save — informal


http://www.equitybank.co.ke/
http://www.prideafrica.com/ourwork.php#tab1
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ways such as in-kind savings and through savings
groups — generally meet the first two criteria very
well: convenience, through providing the service at
or near the home; and flexibility, such as by allowing
small and frequent amounts of deposits/withdrawals.
However, the third point, security, is a major
constraint in informal mechanisms: money guards
may run away with the money; in-kind savings, such
as stored rice, may spoil or diminish in value; and
money left under the mat- tress may be lost in a
house fire.

By either making informal methods more
secure, or improving formal financial institutions’
convenience and flexibility, ICT can help solve the
savings puzzle for rural farmers. In Ghana, for
example, traditional susu (savings) collectors visit
their clients in urban and rural areas daily to col- lect
small savings amounts, returning at the end of the
month to hand the entire saved amount back to the
client (less one day’s savings as the collector’s fee).
The collectors go directly to the customers, and the
customers can choose to save any amountthey want
(in general). However, customers often do not keep
track of how much they have saved and do not have
formal proof (or recourse) of the saved amounts. As
susu collectors are not tied to institutions (or
regulations generally), they caneasily disappear with
the money or lose the sav- ings through robbery. In
2006, Barclay’s Bank in Ghana (a bank based in the
United Kingdom of Great Britain and Northern
Ireland) pioneered connecting susu collectors to the
formal banking system; local financial institutions,
Fidelity Bank and First Capital Plus (a non-banking
financial institution) have reported plans to do the
same, while enhancing such interventions by arming
the susu collectors with mobile phones connected to
the financial institutions’ MIS for better tracking of
funds and transactions and lowered risk of fraud and
mismanagement. The susu customers will also be
able to check their balances on their mobile phones
(Ghana Co-operative Susu Collec- tors Association,
2011; Dowuona, 2011).

The Cooperative for Assistance and Relief Eve-
rywhere (CARE) in East Africa is experimenting
with connecting its village savings and loans asso-
ciations (VSLAS) to the formal banking system.Each
VSLA will have a single group account tiedto a
bank, which can be tracked and managed via mobile
phone. Individual VSLA members will be able to
send in their savings transaction througha phone.
The advantages of these links and useof ICT are
that they provide access to additional products from
the bank, while the bank aggregates
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small customers rather than dealing with each
individual; reduce the likelihood of theft or loss of
savings, which were previously kept in a lock-box;
and improve the management and accounting of the
VSLA’s finances, while reducing the potential for
fraud and error (AllAfrica, 2011).

Instead of making the informal sector more
secure, the other option is for formal banks tocreate
their own channels for reaching more ofthe rural
poor in remote areas to provide savings options and
other products. This is often called “down-scaling”,
and can include other products such as credit. The
most typical solution is for the bank to use a local
person, such as a shopkeeper or post office worker,
to act as its legal representa- tive for customer
acquisition and service and for conducting
transactions that generally involve either cash-in or
cash-out from customers’ bank accounts. The key to
success is often in minimiz- ing the paperwork and
the time that the agentmust spend going to and from
the local bank branch (to deposit or withdraw
money).

To do this, most banks employ simple technol-
ogy, such as point-of-sale (POS) terminals* or
mobile phones, so that transactions are either
instantaneously updated in the bank’s core banking
system (or a special, parallel system) or uploaded in
batches at the end of the day. Transactions are often
initiated through the customer’s own phone and
completed with the agent’s phone. This allows the
customer to have more control and oversight over
his/her account. It also minimizes accounting errors
and any temptation the agent may have to use the
money she/he has in hand until he/she visits a bank
branch. The two most prominent agent-based bank-
led models are in Brazil and India, with many other
developing countries, such as Mexico, Pakistan and
South Africa, experiment-ing in such down-scaling
activities. The Brazil correspondent banking model,
probably one of the oldest agent banking models in
existence, and its use of technology to reach remote
areas in the Amazon are described in Box 16.

Insurance

Within financial inclusion, insurance, especially
agriculture-based, is significantly underrepresent- ed.
This is because of multiple issues that are com-

5 A small device that can often be held in the hand. Typi-
cally used in restaurants, retail shops and grocers for debit
and credit card transactions.
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BOX 16
The Brazilian correspondent banking model*

The Consultative Group to Assist the Poor (CGAP) reports that in 2008, Brazil had more than 160 000 cor-respondent
banking agents helping to manage more than 10 million simplified bank accounts throughout the country (just more than
half of the accounts are considered active). While most small municipalities in Brazil (often rural towns) do not have a
bank branch, almost all have a banking agent. Agents conducted 2.8 billiontransactions in Brazil in 2009 (just less than 6
percent of total banking transactions). Of these agent transac-tions, 75 percent were bill payments (commonly utility bills),
with withdrawals and deposits to/from savings and demand accounts representing 12.6 percent. Rural agents conduct more
withdrawals and deposits, at 38 percent of transactions, which suggests that access to savings and demand accounts
through agents is more important in rural areas. The third most popular type of payment is government transfers (7.3 percent of
agent transactions), mostly tied to the popular Bolsa Familia programme to help poor, rural families with children (and
also providing pensions and salaries to employees such as teachers) (CGAP, 2010b).

In the Brazilian correspondent banking model, most banks install POS machines on the premises of the retail
businesses contracted as correspondents, with customers using cards that are swiped at the POS ter- minal. However,
banking correspondent retailers can also use a personal computer with other equipment, such as barcode scanners and
ATMs, depending on the level of service. These terminals are usually connectedto the servers of the bank that has hired the
correspondent, via dial-up or broadband Internet connection, General Packet Radio Service (GPRS, a data transmission
technology for use in cell phones), or even satelliteconnections. Data can be transmitted in real time, or in batch processing
at set times during the day, depend-ing on the complexity of the services and the infrastructure available at each
correspondent’s premises. Thetechnology enabling communication between banks and retailers is usually managed by a
third-party network manager. These specialized managers also set up the equipment at the retail point and manage the
training of the retail employees and maintenance of the whole operating process of data transfer from the terminal to the
bank systems.

Effects of banking access on the remote town of Autazes deep in the heart of the Amazon: Autazeshas about
around 15 000 inhabitants, with many more in smaller, surrounding communities, and is more than2 500 km from S&o
Paolo and Rio de Janeiro. The town is situated deep in the Amazon forest with the main method of travel being by boat
on the Amazon River to Manaus, the nearest large city (more than 100 kmaway). In the past, to conduct banking,
retailers (for deposits and some withdrawals for buying merchandise)and pensioners (for withdrawals) often had to take
a 12-hour boat ride (each way) that cost about US$40return. Some — often pensioners who were too old to make the trip
— would give their ATM cards and personal identification numbers (PINs) to specialists who made the trip and the
transactions for them. However, thesefunds were frequently lost or stolen. Many retailers carried bags of cash with them
on the boat ride, risking unwanted attention and robbery.

Now that agents are present, individuals have seen a significant decrease in the time spent on financial needs, and
reductions in the risk of losing some or all of their money. An additional benefit is that the pres- ence of agents has helped
spur the local economy (but this is confirmed only anecdotally, and a road has alsobeen built). With fewer trips to the large
city needed for banking, customers instead spend their money in Autazes. Before there were fewer than ten retail stores,
now there are 36, offering many types of product. Some leaders in the community claim that Autazes has become the
region’s banking centre in its own right, with people from surrounding communities visiting the town for their banking
needs, and making follow-on transactions at local shops (McKay, 2010a).

One of the first agent managers in rural Autazes relayed the following story to CGAP:

“At first, the same guys who made a business going to the city to manage cash tried to keep their businesshere and came
in with many debit cards. However, we refused to serve them and soon the people themselvescame in. The old people
especially were overjoyed to feel they had control over their own finances for the first time in many years. Many were surprised
to learn the actual amount of retirement benefits they received. They brought us gifts of fish and chickens since they were so
grateful” (McKay, 2010b).

6 Known as “agent banking” in many other parts of the globe, and “business correspondent banking” in India (Box 19).
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BOX 17
Tracking animal health through ICT to improve livestock insurance - IFMR, India

India’s Institute for Financial Management and Research (IFMR), with its insurance company partner HDFC
Ergo,*” uses RFID tag technology to verify the location and ownership of each animal being insured (a dairy
cow is shown in the photo). Field officers and veterinarians then scan the tag each time the animal is visited,
using hand-held scanners connected to netbooks. This triggers a requirement for the staff member to enter
data on the visit into the management database. Compulsory veterinarian visits help reduce the likelihood of
disease or fraud. IFMR’s management information system (connected via VSAT at each branch) is also con-
nected to its insurance company partner’s information system (World Bank, 2011).

R S

GUPTA, 2010

There are still issues with this solution, primarily regarding ongoing risk of fraud (it is easy to remove/switch
RFID tags). Customer adoption (and retention) continues to be lower than hoped owing to mistrust of insur-
ance companies, which have reputations for denying legitimate claims, and confusion with the other insur-
ance policies available (personal accident) (World Bank, 2011). Nevertheless, despite the costs of infrastructure
and monitoring, this use of technology to reduce administrative resources and risk has helped reduce the cost
of premiums by almost 3 percent, the number of claims (compared with peer programmes) and the mortality

rate of the animals insured (Gupta, 2011).

mon to offering insurance in the developing world:
frequent and severe weather-related events; lack of
reliable historical data; low customer understand-ing,
adoption and renewal; fraudulent claims; and high
cost of delivery in remote locations. ICT can help
solve many of these issues, especially those of
delivery costs, using simple mobile phones and
local labour, and customer renewal, through SMS
reminders for example. While the timing and
magnitude of the risk events cannot usually be
reduced, ICT can assist insurance companies in
collecting reliable data to help the pricing of policies
and monitoring of typical risk events (usually
weather- or disease-related), which at least
minimizes damage. ICT use in agricultural

7 www.ifmr.co.in and www.hdfcergo.com
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insurance (often called microinsurance, depending on
the size of the beneficiary) can be importantin two
areas. i) data collection for actuarial and claim
verification needs; and 2) delivery of initial and
subsequent enrolments, claims processing and other
communications with customers, typically covering
crop yields, weather, and livestock healthinsurance.
ICT applications can also help the reduction of
basis risk, i.e., the risk that the index proxy usedto
calculate pay-out events and outcomes is not
adequately linked to the actual field outcomes.
Often, weather indices of average regional rainfall
data are used, instead of more precise microclimate
data, for example. Some farmers may incur losses
and not be paid (discouraging farmer adoption),
while others may not incur losses but be paid
(discouraging insurance companies from taking on such
products). The Index Insurance Innovation


http://www.ifmr.co.in/
http://www.hdfcergo.com/

Chapter 4 - ICT for financial inclusion

35

BOX 18
Processing of weather insurance claims through mobile phones in Kenya

In 2009, the Syngenta Foundation piloted Kilimo Salama (Swahili for “safe agriculture”) with its partner UAP Insurance
in Kenya, to provide weather insurance that guarantees at least a partial recapture of the capital investment made if certain
weather conditions occur.®® The farmer has the option of being automatically enrolled in the insurance programme when
she/he purchases inputs from one of the Kilimo Salama partners who sell seeds, fertilizer, etc., as the stockist scans the
barcodes of the products with a simple camera phone. The farmer must also be registered with one of the programme’s
solar-powered weather stations.

To determine who should receive claims payments, when and of how much, Kilimo Salama has set up 30 automated
solar-powered weather stations throughout Kenya, to collect weather data. Farmers no longer have to file claims or fight
with insurance agents about whether or not their crops have failed. As soon as oneof the weather stations records too much
or too little rainfall, a claim and payment is automatically triggered for each affected farmer in a radius of 15-20 km.
Each affected farmer receives an SMS message throughhis/her mobile phone, informing him/her of the claim and pay-
out. The programme distributes insurance pay-ments to farmers using M-PESA (mentioned in this chapter’s subsection
on transfers).

Instead of the farmer having to open a bank account or travel to a bank branch to cash a cheque, thepayment is
instantly transferred (versus the common processing times of typical insurance policies, which takeweeks or months) and
can be cashed by the farmer at a local M-PESA agent shopkeeper location. The use of technology also allows a relatively
low-cost premium, of approximately 5 percent of the input values (seeds, fertilizers, pesticides, etc.), and pay-out amounts of
up to 80 percent of the farmer’s (input) investment in the crop. In March 2010, 9 500 farmers were using the weather
insurance, and the goal was to reach more than 50 000 farmers within a few years.

Kilimo Salama was still in the pilot phase in 2011, and it is unclear whether it is scalable and viable in thelong term for
the insurance partner, and whether it will be fully embraced by Kenya’s farmers. However, withlow costs, fast processing
and growing trust in the system, farmers are slowly adopting this new type of insur-ance and distribution mechanism.

Source: Ogodo, 2010.

Initiative (14) of USAID and the University of
California is exploring the use of satellite micro-
rainfall data to see if basis risk can be reduced.*

For data collection, insurance companies need
historical data both to help underwrite and cor- rectly
price insurance policies for agricultural needs and to
monitor current patterns such asrainfall, disease, etc.
to prepare for or mitigate a risk event in certain
regions. Data are often collected through satellite
monitoring or local weather stations, typically run by
local govern-ments, which are linked via the Internet
or mobile phone networks to pass information back
to a central database. Insurance companies monitor
and use these data for underwriting and processing
claims. ICT can also be used in other innovative

8 \www.syngentafoundation.org/index.cfm?pagel D=562,

http://kilimosalama.wordpress.com and
www.uapkenya.com
9 http:/i4.ucdavis.edu/about/

ways, such as for improving access to livestock
(health) insurance by reducing the costs and risk of
fraud through regular visits and data collection, as
described in Box 17.

The advantages of ICT’s ubiquity (especially
mobile phones) and relative improvements in
efficiencies and costs are being used to improve
access to insurance and make premiums more
affordable. In such examples, the servicing of the
customer can often be done at his/her doorstep (i.e.,
there is no need to travel to an agent’s distantoffice),
and the processing of enrolments and claims can be
reduced to a fraction of the time usually taken by
insurance companies, as in the example from Kenya
in Box 18. Mobile phonesoften reduce (but do not
eliminate) the need for an agent, especially in the
claims process, as customers can make the necessary
enquiries and post the required information
themselves. The use of technology enhances the
information available to the insurance companies
(reducing risk), helps pool many small customers
together to improve


http://www.vodafone.com/start/media_relations/news/group_press_releases/2007/safaricom_and_vodafone.html
http://www.syngentafoundation.org/index.cfm?pageID=562
http://kilimosalama.wordpress.com/
http://www.uapkenya.com/
http://i4.ucdavis.edu/about/
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the overall risk pool profile (and reduce costs),
and reduces human resource needs. Each of these
improvements for the insurance companies can
translate into price reductions passed on to theend
customers, making insurance more affordable.
Technology can also help tackle one of the most
pervasive problems of insurance in rural areas:
renewal of policies. Technology allows the insur-
ance company to stay in touch with the customer
throughout the insurance period (often a year) and
remind her/him when the time for policy renewal
approaches. More important, ICT can facilitatethe
payment of policy renewals by using accessible
technology, such as mobile phones, through a
payment system or banking platform, rather than
requiring farmers to visit an office and pay in cash. It
is necessary to be creative with insurance products
and features, as well as for their adoption. For
example, in South Africa, anyone can enrol in
funeral insurance for just one month (rather thanthe
typical one year) by simply purchasing a cardthat is
similar to mobile phone airtime card at aretail
store. This product has reduced the main
inconveniences that poor rural customers usu-ally
experience with complicated products suchas
insurance, by avoiding the need to pay a large,
annual lump sum, which is too much to pay — poor
customers prefer small, regular payments; reducing the
processing; and being available for purchase
anywhere (the poor’s time is precious as they often
work on an hourly basis) (CGAP, 2010a).

Financial derivatives for financial risk
management®°

Financial institutions and commodity markets have
the capacity to provide more than just the simpler
form of one-to-one forward contracts described in
the market access section in Chap- ter 3. These
players can provide derivative-type products, such as
futures, options and swaps, to reduce the risk
entailed in price fluctuations (or even weather
fluctuations), and do not have to be directly involved
in the agricultural value chain. No physical products
have to be exchanged at the end of the derivative’s
time period, whereas forward contracts typically
involve the buyers and

>0 This section does not cover financial products for reduc-ing
commodity price risk, such as these derivatives, in great
detail because of the lack of examples from the
development context and the complexity of the prod-
ucts. For basic information on agricultural derivatives,
www.cmegroup.com/education/index.html
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sellers of products and the actual delivery of prod-
ucts at the end. Farmers could benefit from accessto
such instruments (with much caution however,as
described later in this section) through improved price
transparency, a more liquid market (i.e., morebuyers)
and typically better pricing than what aforward
contract can offer. Derivatives also permitflexibility
in terms of amount, timing, etc. Forexample, a
farmer does not have to hedge her/hisentire crop, but
often perhaps only 40 percent of it. The largest
agricultural commodity exchanges are based in the
United States of America andChina, but many
developing countries now havegrowing and
substantial exchanges, such as Bra-zil, Kenya, India
and Indonesia. Many of theseexchanges have
shifted to an entirely computer-ized operation with
little human intermediation.Derivatives trading is a
prime example of the needfor using ICT, as the
exchanges are typically basedhundreds or thousands
of miles from most ruralareas and maintain a
trading volume that requiresthe ability to conduct
significantly large transac-tions within fractions of
seconds with an almost

zero margin of error.

As with insurance, providing such complicated
and expensive solutions could be achieved throughthe
use of ICT for value chain development. How- ever,
these solutions would be difficult to imple- ment
because of their complexity and the need for
infrastructure, as well as sufficient size and number of
direct transactions involving smallholder farm- ers.
Derivatives can also be extremely dangerous when
not fully explained to the users or when usedas a way
to “beat” the market instead of for risk management.
A compelling solution might be to bundle needs
through cooperatives, single financial institutions or
large lead buyer organizations, cre- ating larger,
aggregated transactions, and to use sea- soned
derivative providers on existing exchanges/ platforms
rather than creating new platforms.

MCX, the sixth largest commodity exchange
in the world, has done something similar for large
and small farmers in India (Economic Times of
India, 2010). Through its Gramin Suvidha Kendra
programme, MCX provides information for farmers
at more than 500 (and growing) post office locations
in five states, and provides SMS messages directly to
inform farmers and traders of commodity spot and
futures price movements.>!

5 India has more than 150 000 post office locations see
(www.indiapost.gov.in/our_network.aspx).
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Some of these locations install self-service Internet
kiosks to provide the information, and at most
locations the local post office worker posts daily
prices on a simple black-board (some prices are
posted on the electronic notice boards at train
stations as well).52 Farmers benefit from better price
information and increased access to finance (using
product as collateral) and risk management
techniques such as locking in prices on the futures
market (FAO, MCX and UNCTAD, 2007).

COMMON ICT PLATFORMS FOR
FINANCIALINCLUSION SERVICES®?

ATMs: The most widely known type of custom-
er-facing technology is the ATM. ATMs have
long been tested and used throughout the world,
including in developing countries. However, most
ATMs are concentrated in urban areas as thereare
common issues with installing ATMs in rural areas
in developing countries: i) although ATMs are less
costly than branches, the low volumeof business
often does not warrant the cost of purchase,
installation and maintenance;> ii) it is difficult to
send people to repair and replenish the ATMs; iii)
many ATMs in rural areas are vulner-able to theft
and damage; and iv) ATMs require a high level of
dedicated, strong connectivity to the ATM network,
which many rural areas cannot offer. Encouraging
innovations include requir- ing customers to use
only a PIN or their mobile phones to access the
ATM, such as Nedbank and M-PESA in South
Africa, which avoids the need for a card or even a
bank account for remittances/ loan disbursements;*
making ATMs smaller, and hence less costly, such
as the mini-ATM launched by Financial Inclusion
Network and Operations (FINO) and NCR in
India (Artha Platform, 2010); and using a hybrid
machine-and-human model in  which the
administrative side of the transaction takes place at
the ATM machine and

52 http://gsk.mcxindia.com/aboutgsk.htm,
http://gsk.mcxindia.com/service.htm and
http://gsk.mcxindia.com/arcmediacoverage.htm

53 This section focuses on the common customer-facing
technology typically used in the field rather than onback-
end infrastructure and data storage. The section does not
cover every type of technology available (or iteration).

54 Some countries, such as India, have done away with

ATM fees altogether to improve financial inclusion.

However, this can disincentivize banks from expanding

their ATM networks into rural areas.

www.nedbank.co.za/website/content/m-pesa/pdfs/

withdraw.pdf
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the cash disbursement/deposit takes place at the
counter of the shop where the ATM is housed, which
diminishes the need for cash management in the
machine and makes it less expensive. The potential
problem with smaller ATMs is that they can be
easier targets for theft. Putting ATMs into retail
shops could increase customer volumes for
shopkeepers but also make them a more vis- ible
target for robbery. ATMs will likely always be
part of the solution for improving financial inclusion
in rural areas (they also add a physical branding
presence), but ultimately they will not be able to
replace human interaction needs for customer
service.

Computers (desktops, laptops, netbooks and tab- lets):
Computers are often used to extend financial reach
into rural areas as they have higher func- tionality
and data retrieval than POS or mobile phones and
have generally become less and less expensive over
time. Contracted agents often use computers
connected to peripheral devices, such as printers and
card readers. Computers also allow agents to offer
other services, such as bill payments and ticket
purchases (bus, train, etc.), as the connection is
often through the Internet. Banks have been testing
mini-branches or “one- person” branches with a
small, one-room office or kiosk available for
conducting transactions using computers. Laptops
and netbooks are portable,which can allow agents to
visit customers at their homes or places of business.
The primary issue with computers is that they
generally need to be connected through phone lines
or traditional Internet providers, which many rural
areas do nothave. Although prices have diminished
over time, computers can still be expensive,
especially for agents. Computers also do not allow
significant customer interaction.

Point-of-sale (or point-of-transaction) devices: POS
devices are among the most commonly used devices
for agent banking across the developing world, as the
technology for credit and debit card transactions has
been implemented in a stable manner for many
years. POS devices are also generally much cheaper
than ATMs and comput- ers. Most POS devices
allow the keying in of basic alpha-numeric data and
the swiping of an ATMor smart card for customer
authentication. POS devices are also more flexible in
their connectionsto the financial institution’s central
system, which can be through the Internet, phone
lines, cable, VSAT and, more important, mobile
phone net-


http://gsk.mcxindia.com/aboutgsk.htm
http://gsk.mcxindia.com/service.htm
http://gsk.mcxindia.com/arcmediacoverage.htm
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works (which are more ubiquitous, often through
GPRS).%6 Many POS terminals are very portable and
allow agents to roam if needed. However,
functionality can be limited by the small screen size.
Peripheral devices such as biometric authen-ticators
and printers can be connected to the POS with cables
or through  wireless  Bluetooth/near  field
communication functionality.

Mobile phones: Mobile phones are increasingly
becoming the device of choice for improving
financial access in remote areas because of the
almost ubiquitous mobile phone networks, even in
developing countries, and the low cost of mobile
phone devices (many of which can be bought for less
than US$30). Mobile phones allow customers more
direct control over and interaction with the financial
service offered and a way of monitoring their
balances and activity outside normal visits to agent
locations. Often, even when the customer does not
have her/his own phone, he/she will have access to a
phone within the household. Mobile phones also
allow financial institutions to use agents who may
not be able to afford the US$100-200 needed to
purchase a POS device.

The major constraints to mobile phone use
are limited functionality and user interface, as a
mobile phone can display (and store) only so much
data. To date, the need has been for solutions that can
be provided through low-cost devices (i.e., not
smart phones) that do not need to beconnected to
the Internet to download large data files and
applications. This need has led to a higheruse of SMS
text messaging and Unstructured Supplementary
Service Data (USSD) technology, which allows an
actual connection between two parties.®” In general,
these methods work because many rural individuals
are used to texting, load- ing phone minutes and
using other basic phone capabilities. However,
USSD can be somewhat problematic for customers
(many of whom are illiterate), who often have to
memorize menu choices and/or strings.

A promising technology for overcoming both
security issues (remote customer authentication) and
illiteracy issues is the use of IVR, as described in
Box 19. IVR can allow any customer to speak (and
listen) in her/his language of choice and to

6uUsed on Global System for Mobile communication
networks (http://searchmobilecomputing.techtarget.com/
definition/gsm).

>7 http://searchnetworking.techtarget.com/definition/ussd
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move easily through the choices and the transac- tion
process through wvoice prompts and verbal menus
(even if he/she is illiterate). The system typically
requires registration of the person who will access
the services, and the user’s accent and diction are
recorded. Thereafter, when the user accesses the
system, user identification is based on speech alone
and no PIN numbers are required. In fact, IVR
decouples the need for customers to own a phone
altogether, as they can use any phone withlittle risk of
divulging too much information or losing security
features. IVR is a potentially scal- able model as
once the infrastructure is in place, updates occur at
only the central server, with no significant hardware
requirements in the field (not even for peripheral
devices) and no softwareto download. IVR is not
yet completely free of issues, as it can have
problems dealing with ambient noise, often
misunderstands accents and certain words, and
cannot resolve unusual cus- tomer service needs. It
also requires significant investment at the beginning
to implement and tai- lor the service and language
needs. However, it is a compelling idea that should
be closely watched.

ISSUES AND CHALLENGES FOR
ICTFINANCIAL INCLUSION

SERVICES

Overemphasis on technology: The technology is
not the financial product; it merely providesaccess to
the needed financial services. In recent years,
innovations in finance and access to finance through
technology have caused quite a stir. However,
publicizing the technology often over- shadows the
real purpose, which is just to offer what has always
been available in a better way —

WWW.FINO.CO.IN
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BOX 19
BASIX Sub-K - business correspondent banking model using IVR technology in India

BASIX Sub-K iTransaction Limited (Sub-K)® is a subsidiary company of BASIX, one of the largest and oldestMFI
parent companies in India. Sub-K acts as a business correspondent network manager (BCNM) for banks.Sub-K,
meaning less than 1 000, was envisaged to provide primarily the rural poor with access to financialservices within a
radius of 1 000 m (1 km) of their homes or businesses, for transaction values of less thanRs 1 000 (about US$20),
incurring transaction fees of less than 1 000 paise (Rs 10 or US$0.20) from outletsserving about 1 000 customers in a
locality. (Sub-K and BASIX focus on rural areas, hence the 1 000 customerscondition; BASIX reports that 90 percent of
customers are rural.) Sub-K provides access to bank accounts fordeposits and withdrawals, payments of utilities and top-
ups for prepaid mobile service plans. In August 2011,Sub-K reported that it had a network of 522 agents serving more
than 75 000 customers across four states. Sub-K uses VoiceNet, developed by Uniphore Software Systems,* to
implement an IVVR customer interface that improves the security of the transactions, allows anyone to use the system
regardless of their educationlevel, and enables Sub-K to scale up operations very quickly. The system that Sub-K
implements can handleup to 90 transactions per minute; within a year of implementation it was being utilized for about 30
transac-
tions per minute.
The customer interaction occurs as shown in the following figure:
1. The customer approaches a business correspondent agent in his/her neighbourhood to deposit/with-draw money
into/from her/his bank account.
2. The agent uses a hand-held device to contact the system in the language desired, and the user andaccount
details are verified using voice/speech identification techniques.
3. The desired transaction is recorded at the bank and verified with the BCNM.
4. The agent takes the deposit/makes the payment.

Business Voice-activated Collects/delivers cash

: transaction initiated I (e [k
Corrispondent after authentification

Veice caivaied Biometric speaker

Farmer transaction authentication of
e R customer and business
correspondent

Voice-activated

Bank transaction recorded

Credit to account

Source: Author, adapted from BASIX Sub-K

58 \www.basixindia.com and

http://subk.co.in/about-sub-k/basix-group
5 www.uniphore.com
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more convenient, more flexible and more secure.
There is a risk in overemphasizing the technology,
which can create a bubble effect of too many
players focusing on seemingly “easy” routes, suchas
remittances through mobile phones. WhileM-
PESA has made great strides in improving rural
Kenyans’ situations and in innovative financial

inclusion in general, it has in some ways done a

disservice to the rest of the world. Many players

now want simply to replicate the same solution.

However, the most common issues in improving

access to finance in rural areas have very littleto
do with technology. Mobile financial services
technology has been around for well over a decade.
The key solutions are more to do with solving
customers’ real needs and executing the services

- both of which are more human-related than
ICT-related. First, many institutions now trying to
implement technology solutions for finance in rural
areas do not really understand what custom-ers need
or where their problem areas are in trying to use
financial services. For example, mobile financial
services are currently receiving signifi- cant attention
for extending access to finance in rural areas. While
mobile phone availability, cost and connectivity
have improved greatly over the years, the use of
mobile phones is still often a very expensive
proposition for rural inhabitants who use their
mobile phones sparingly for important needs. (Often
they use a “dropped call” technique to have the other
person call them back rather than use even one minute
of their talk-time.) Therefore, solutions that require
the customer to call in for several minutes, send data
files over the network, surf the Internet or download
feature-rich appli- cations will simply not be
appropriate in many rural settings.

The other human issue relates to execution,
which typically has to do with the customer-facing
staff member or agent of the financial institution.
These staff members or agents are often too poorly
trained, too undercompensated and too short of
central office support to be able to serve customers
adequately. A focus on customer value and
execution would therefore increase the suc- cess rate
far more rapidly than would worrying about whether
the most robust, most secure (e.g., the current
overemphasis of biometrics) and up- to-date
software is in place.

Lack of scale: As mentioned previously, technology
generally involves high fixed costs at the beginning
with relatively low maintenance costs thereafter. To
serve rural areas with customers whose transactions
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are for small amounts, the primary way to achieve
sustainability is through scale, i.e., having many
customers or — ideally — many customers who usethe
service frequently. Unfortunately, many exam- ples
from this chapter, except for M-PESA, are no more
than pilots or demonstrations.

Expensive implementation: Despite improvements in
technology and the falling costs, implementing the
solutions is still an expensive endeavour. When
financial institutions implement the latest, most
robust ICT solutions available they incur two risks:
i) not generating enough revenue to cover the more
expensive costs of implementation; and

ii) depending on technology that is not 100 per- cent
reliable — new technology is often unreliable and
must be constantly modified. Financial insti- tutions
operating in rural areas would still likely do better by
focusing on inexpensive, simple ICT solutions that
have proved to be reliable.

ADVANTAGES OF AND OPPORTUNITIES
FORICT FINANCIAL INCLUSION SERVICES
Lower-cost technology: For the past few decades,
technology for financial institutions as a whole has
improved dramatically and dropped in cost
significantly. Even small Western banks and credit
unions can easily operate robust customer data
systems, ATM network connectivity, etc. at very low
relative cost. With the rise of new technology, such
as the Internet and mobile phones, this trend has
improved, pushing these innovations within the
grasp of not only commercial banks in the
developing world but also semi-informal institu-
tions, such as credit unions and MFlIs.

Efficiency and innovation gains through higher
productivity and lower costs: The benefits of
technology for financial institutions include true
efficiency gains, particularly for financial institu-
tions operating in rural areas. With the spread of
mobile phone networks and other communica- tion
infrastructure (e.g., satellites), many financial
institutions can communicate with and provide
operations in very remote areas. Technology also
allows financial institutions to avoid having to place
expensive fixed-cost infrastructure — for example, by
using connected agents — in rural areas where the
potential transaction and custom-er volumes cannot
cover high infrastructure and human resource costs.
Financial institutions are now able to monitor rural
operations effectively to reduce risks, and can also
increasingly use the same data to help create new
products and tailor
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old ones to rural needs. Another compelling fea- ture
for rural finance is that financial institutions do not
necessarily have to provide their services toonly one
segment of the community, but can serve all
community members, regardless of whether or not
they are involved in the agricultural value chain.
This provides financial institutions with an
opportunity to achieve a break-even point and higher
revenues more quickly.

Increasing flexibility and control for the cus-tomer:
Technology in rural financial services has certainly
helped the end customers greatly, simply by
improving access (e.g., convincing banks to engage
even without a branch presence). Equally important,
technology has reduced major costs for the end
customers, such as by requiring less time for
travelling, waiting in lines and processing
unnecessary paperwork and by reducing the risky
holding of too much cash on hand. However,
financial institutions could improve the customer
experience by looking beyond lowering costs
towards improving access; making solutions more
flexible to customers’ needs, such as by allowing
small, frequent transaction amounts and using an
easy-to-use customer interface; and placing more
control in the hands of customers. For example, M-
PESA did not become an instant success. Early on,
most transactions were balance enquiries because
customers did not yet trust the system. Once M-
PESA had proved that customers’ money was safe,
the level of enquiries declined, and customers began
to use the service more for its intended purpose. This
provision of control to customers helped M-PESA
gain customers’ trust and ultimate adoption.
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Chapter 5

Conclusions and next steps for ICT iIn
Inclusive agricultural value chains

This chapter presents the main conclusions that can
be derived from the analysis presented in this
document. These conclusions aim to provide policy-
makers in governments, international pub- lic
organizations, NGOs and private organiza- tions
with criteria for deciding when and how to support
interventions that increase the outreach of ICT in
rural and agricultural markets. This is deemed
relevant, as the public sector, in col- laboration
with private actors, is best positioned to create an
enabling framework that can trigger the spread of
ICT uses in ways that favour socio- economic
development.

Throughout this document, four key actions
have emerged that are relevant for public and private
organizations interested in developing inclusive
agricultural value chains through ICT applications.

1) Forget the hype about ICT — especially mobile
phones: When starting to implement an ICT solution
for value chains, a good first step is to remember that
the technology is not the end goal.ICT can only help
make an existing service more efficient, much as
trains did for the carrying of agricultural goods.
Many ICT providers create a solution without
identifying or fully under- standing where the
problems are and why these problems exist (the
proverbial “hammer looking for a nail”). In many
cases, the issue is not too few technology options but
too many. For example,according to a popular joke,
it is impossible tothrow a stone in Bangalore, India
without hitting a software company that has an m-
banking solu- tion. So, first identify the problem and
its causes; then look for possible ICT assistance.

2) Listen to customers and field staff: Related to the
first point, talking to end users (e.g., farmers) and
field staff is important in not only identifying
problems but also understanding possible solu- tions.
While customers and field staff may not be
technologically sophisticated, they have likely come
up with several ingenious ways of working around
the problem that is to be solved. These

insights can help build the ultimate solution, and
increase the likelihood of customer adoption by
mirroring familiar existing solutions. End custom-
ers, such as farmers, are used to having no control
over how they receive information or techni- cal
assistance, such as the information services, market
access and financial inclusion outlined in this
document. If the implementing party can empower
the end customers so that they control and direct
parts of the interventions that they have access to —
including the ways in which applica- tions are
presented — the likelihood of customer adoption and
usage can be much higher.

The last point related to listening is that ICT
implementers need to realize that technology roll-
outs are only about 25 percent technology- related,
and the bulk of efforts and resources have to be
dedicated to human elements. Too often ICT
implementers have a “if you build it, they will
come” mentality and do not fully grasp that the users
must be properly trained, incentivized and serviced
(including through direct human con- tacts) to use
the technology. Continuous monitor- ing, evaluation
and improvement of the technol- ogy must also be an
integral part of the strategy, to ensure that the project
remains relevant to the community it is serving.

3) Keep it simple: Many of the examples in this
document use simple ICT solutions and/or low-
technology solutions, such as radio and face-to- face
interaction with customers. Low technology is not a
poor choice if it fulfils the needs of the end
customers. For example, ACDI/VOCA in Chapter
4 (Box 14) used simple Excel spread-sheet models
and off-the-shelf accounting software to help
improve the administration of input credit
programmes. The Organic Farmer in Chapter 2
(Box 3) did not do away with old ways of commu-
nicating with farmer listeners, such as radio, news-
papers and magazines, but rather had SMS mobile
phone technology complement these media to help
listeners feel more engaged and to improve the
content of the radio programme. Keeping this
customer-oriented vision is an important
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criterion for selecting the best ICT to apply in
agricultural value chain dynamics for ensuring
significant outreach in rural areas, with little mar-
ginal investment. This vision usually implies that
interventions should be compatible with existing
technology infrastructure, such as cell phones, radio
or Internet coverage, and require effective
partnerships between communication companies and
service providers (e.g., finance or agricultural input
providers).

The other aspect of keeping it simple is in the
service offering. The examples of holistic VTFs in
Chapter 3 are compelling in that the same agents on
the ground can deliver multiple products to farmers,
such as pricing and weather information, extension
services and consumer goods, while the farmers can
save time by going to only one place to obtain all of
these services. However, not many of these models
have proved to be fully scalable, much less viable in
their own right. Staff on the ground can become
confused by the different offerings and give poor
advice because of dataoverload. Customers too can
become confused and miss out on the core activity or
two with which they really need help. Practitioners
may want to scale back their vision of one-stop
shops and offer only the one or two services for
which farmers have the greatest need and that have
the highest potential for scale. If multiple solutions
are desired, practitioners may want to roll outeach
solution gradually over several years rather than
providing all at once, to establish the brand and trust
before expanding the range of services offered.
Instead of providing all potential solu- tions
themselves, service providers with ICT tech-nology
could link up with other complementary service
providers, such as those offering m-health expertise,
which could use the ICT technology infrastructure
and field channel platforms to offertheir services in
addition to those of the ICT service providers. This
can help reduce potential confusion among staff and
customers and allows each party to focus on its core
strengths, and
- most important — its customers’ main needs.
Confusion can be avoided by carefully analysing
customer needs, to distinguish between services that
are truly useful and those that are not.

4) Plan for the future not the now: Several inter-
esting and innovative examples are profiled in this
paper but, unfortunately, many of them have not
emerged from the idea or pilot stages. Forexample,
e-Sagu (mentioned in Chapter 2) wasan innovative
idea for providing farmers with
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advice remotely, using expert diagnosis from the
review of digital photos. Although e-Sagu was
recognized for several awards and was sponsored by
a well-known academic institution, there is lit- tle
indication that the solution has moved beyond a
classroom experiment. DrumNet (profiled in
Chapters 3 and 4, particularly Boxes 10 and 15) had
even more promise, with a successful test involving
more than 4 000 farmers, with a large buyer and a
bank as partners. However, Drum- Net’s ICT
infrastructure was not created for rapid scale-up and
had limited financial backing, so the idea has not
been scaled up since the end of the project in 2010.

It is relatively easy to create a software plat-
form for sharing weather and pricing information
with farmers through mobile phone applications.
However, execution and full-scale roll-out are dif-
ficult. In most ICT innovations for value chains,
among many other issues, the ICT provider must
create an ICT platform that is robust enough to
support high-volume data transfer; put in place an
adequate customer service team and distribution
channel (i.e., human teams); convince farmers to use
(and pay for) the application; and negotiate with the
MNO (or other partners) for offering the application
on its network.

An example of a successful ICT platform is
M-PESA, the mobile money transfer platform in
Kenya. M-PESA was not an instant success, and
many mistakes were made. However, the MNO
sponsor Vodafone and its Kenyan subsidiary
Safaricom contributed to several critical aspects
(adapted from Morawczynski, 2009):

= planning for eventual scale-up if the prod- uct

proved profitable, including the human
resources and technology needed for full roll-
out;

= providing  support, including financial

resources; Nick Jones and Susie Lonie from
Vodafone, and Michael Joseph, Chief Execu-
tive Officer of Safaricom at the time, chose to
become primary sponsors of the idea, helpingto
plan and execute the roll-out and forging the
necessary partnerships;

= establishing and maintaining key partner- ships;

Vodafone and Safaricom had the brand name
and mobile network in place, but did not
have the expertise or resources to ensure that
M-PESA could succeed on its own; the United
Kingdom of Great Brit- ain and Northern
Ireland’s  Department  for  International
Development provided key pilot and start-up
financial and technical
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assistance support; Sagentia and IBM were the
key players in developing and maintain- ing the
software and back-end technology; Safaricom
partnered several organizations to help market
and deliver its services, such as MFIs, the post
office and banks; and — most important, M-
PESA worked closely with Top Image to
reach out to communities and recruit and
manage M-PESA’s agents;

= providing a service that rural communities
wanted and that was simple to use; the pilot
discovered many issues, particularly that the
original product — providing credit over mobile
phones — was not a significant need; Safaricom
adjusted the service platform to provide a more
needed money transfer service; the tagline,
“Send Money Home”, clearly registered with
customers in an understandable and compelling
way.

Some may believe that these lessons from M-
PESA’s success are difficult to replicate because the
sponsors had significant resources to make the
service work. While this may be true to a point, any
ICT practitioner in agricultural value chains must
plan for and fully support an eventual roll-out, forge
critical partnerships and provide a service that is
needed by and understandable to the end consumer.
Many of these learning points are similar to the
success criteria profiled in the following section.

CRITERIA FOR SELECTING ICT
FORAGRICULTURAL VALUE

CHAINS

One criterion concerns the need for an overall
enabling framework for the development of ICT
technology in any given country. This macro con-
dition refers to the need to put in place a regulatory
framework that enables the establishment of ICT
infrastructure. The more effective this framework, the
less the effort required to tailor strategies thatlead to
increased application of ICT in agricultural value
chains. This is because a proper regulatory
framework increases the chances of having basic
expertise and infrastructure to build on.

Other than the basic need to evaluate ICT
in terms of both set-up and ongoing costs, the
following criteria should be considered when
planning to use ICT for enhancing agricultural value
chains.

Does the solution address a priority need/customer value
proposition? There are many potential uses of
technology for improving the agricultural value

chain, but not all can be applied. Too much tech-
nology can complicate the process and confuse the
various players (and become cost-prohibitive). The
ICT implementing party should first com- plete the
second action in the previous section,by listening
to the end users and prioritizing the issues to be
resolved (and selecting those to dis- card). The
people for whom the ICT is intended must be
empowered to express their requirements and take a
leading role in technology development. Without end-
user involvement, well-intentioned outsiders will
make mistakes, perhaps even doom-ing the project
from the start.

Technology is often meant to relieve the prob-
lem areas that users encounter in existing services. The
key is to find the correct combination of users’
common/frequent and serious problem areas. For
example, in terms of financial inclu- sion, the most
common and serious problem areas are loss of time
and risk of losing cash (Yamini et al., 2010).

Is the ICT solution already functional and stable? As
there are so many areas for improvement in
traditional value chains, it is often more appropri-ate
to use ICT solutions that have already been proven in
other, perhaps more advanced, indus- tries. There is
rarely a need for the value chain to use the most
state-of-the-art technology, which often has many
bugs and other problems to be resolved. (This does
not mean that the ICT solu- tion should be of low
quality, however.)

A follow-on question could be: Does the ICT
solution leverage on existing technologies and
infrastructure? Building communications struc- tures
from the ground up is a very complex and
expensive endeavour; if the solution can be built
using infrastructure that is already there, there is
more likelihood of success. Examples of existing
infrastructure include weather stations, mobile phone
networks and satellite networks. Infrastructure that is
in place for one purpose can often be used to serve
an additional purpose/ industry, such as GPS
technology, which was originally only for military
purposes. However, the ICT implementing agency
must be care- ful with assumptions regarding the
growth or improvement of infrastructure, whether by
gov- ernment providers or private players in the area.
Projects must distinguish between investments that
can be fully controlled by the institution and those
that depend on support from others. Many of the new
solutions require significant increases in bandwidth
and computing power for example;
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BOX 20
Can ICT4D solutions for agriculture be viable?%

The answer to this question is “probably”, because ICT has been viable in other areas, such as manufacturing, formal
financial institutions and Western farmers. However, there are few examples of large-scale interven-tions that have broken
even financially in ICT4D agricultural projects. One for-profit entity that believes the answer to the question is “yes” is
Reuters Market Light (RML), which is a mobile phone-based, personalized information service for farmers, which
disseminates timely, accurate and personalized information, such as crop advice, weather forecasts and local market
price information.
Thomson Reuters, the parent company, is a US$13.4 billion revenue, for-profit company, answerable to stockholders
on expected returns (Accenture, 2010). Reuters has significant experience in setting up efficientdata and communications
networks and providing the resulting information to end customers in a compellingand digestible way. The parent also has
experience in marketing and explaining difficult concepts, such as finance, to end customer markets.
Needless to say, Thomson Reuters did not launch RML only to earn public relations credit with the Indian
Government or the general public. More than US$2 million was invested in the early period to create andimplement
the concept for RML. Thomson Reuters plans to make RML a profitable division through:
= reaching scale: RML has served more than 2 million farmers from more than 15 000 villages throughout India;
= strong distribution: RML operates in 13 states in India and collects data from more than 1 400 markets and 2 800
weather locations with the help of its 300+ employees (One Acre Fund, 2011); RML sellssubscriptions through
partnerships with the retailers of IDEA cellular and Nokia and with input suppliers,NGOs, banks and other entities
(Thomas, 2011);

= having a compelling customer proposition: Reuters reports that by using its services, farmers can earn between Rs
500 and Rs 200 000 (US$10.6 to US$4 000) of additional profits, and save costs of almostRs 400 000 (US$8
000) (Accenture, 2010);

= a paid model from the beginning: farmers pay Rs 260 (US$5) per quarter (Thomas, 2011);

= creating content — a broad product offering: RML provides information on 440 crops in several local

languages, and plans to add more;

= significant opportunity: RML believes that some US$4-5 billion could be saved through interventions similar to its

own.

In 2010, RML earned Rs 60 million (US$1.3 million) in revenue (Accenture, 2010). Despite the resourcesput into it
and the scale and revenues already achieved, in February 2011, it believed that it needed another18 to 24 months to break
even because of high development and distribution costs. In 2012, RML reached its five-year anniversary (having started
in late 2007), but on 20 June 2011, it was reported that it still was not sustainable (One Acre Fund, 2011).

however, the rural poor may not be able to use such
services because networks are inadequate or too
expensive to use regularly.

Value chains are particularly complex ecosys-
tems with many different players, often fragment-ed
among many small players in one category (e.g.,input
supply retailers or smallholder farmers). The simpler
the ICT solution is to implement and use,

60 \www.reutersmarketlight.com/aboutus.php
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the less cost and the higher the likelihood of adop-
tion (related to action 2 in the previous section).

Does the implementing (or beneficiary) agency have
the capacity to implement and maintain the new ICT
solution? It is necessary to think about not only the
implementation phase of an ICT solution, but also
how the solution will be main- tained, especially if
the implementing agency, suchas an NGO, will not
be present in the long term. It will often be
necessary to bring on technical expert partners
(preferably based locally), hard-
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ware and software vendors and, possibly, systems
integrators to help ensure that the solution is
implemented and maintained well. Those with few
resources might do well to partner larger, private
companies, such as MNOs, to take advantage of not
only their technology infrastructure but also their
expertise and general support.

Is the ICT solution scalable (or replicable) and
viable? Successful ICT projects are generally suc-
cessful when the fixed costs can be spread across
wide usage of the technology, e.g., there are many
users, frequent usage and, perhaps, different types of
usage. ldeally, a solution initially tested andused in
one type of geographical area should be easily
implemented in another, with relatively low
incremental costs.

The issue of scale feeds directly into the issue of
viability. Self-sustaining models with a clear revenue
generation plan and/or financing model have a
greater chance of success than those basedsolely on
donors. If the solution does not generate revenue
directly, clear and monitored cost and efficiency
gains should be stipulated and tracked.

As mentioned in the introduction, very few
examples of ICT4D in agriculture can be describedas
successes in terms of scale and viability (Box 20).
After examining 400 mobile  phone-based
businesses, the Monitor Group reported to the
Economist “that too many are dependent on donor
money. Social entrepreneurship often muddles
demand and need ... [just because] an African
smallholder needs prices for his crops on his mobile
does not mean he will pay for them” (Economist,
2011). Practitioners may do well to begin their
endeavours with a clear for-profit and scaling
strategy in mind — or even with a for-profit partner
that views the endeavour as a true busi- ness
opportunity and not just a corporate social
responsibility exercise.

FUTURE OF ICT IN AGRICULTURAL
VALUECHAINS®!

The use of ICT to improve agricultural economies is
still in its early stages, and its full potential has yet to
be realized. Many of the examples outlined in this
document are in the pilot phase and have still to be
fully tested or adopted. For future

61 As mentioned in the Introduction, policy and laws are not
discussed in this document. However, improved or new
government policies are often critical for successful ICT
implementation.

success, the following may be some of the more
promising technologies, based on the criteria in the
previous section.®?

Solutions for end user needs

Information services: For information services,
much effort has concentrated on short-term
productivity enhancements or crisis manage- ment
(e.g., information on impending inclement weather,
etc.). However, ICT could considerably enhance and
improve more long-term productiv- ity solutions,
which are often delivered through extension agents
in developing countries. Arm- ing extension agents
with best practices and resources that are difficult to
obtain could greatly enhance the information relayed
to farmer users, using a mix of delivery through
technology and face-to-face encounters. One
potential issue for extension services is the question
of viability, and such services may need to be
supported on a reg- ular basis by local governments
or downstream players, such as lead buyer firms,
which clearly benefit from long-term productivity
improve-ments in farmers’ yields.

Market access services: Many of the current ICT
solutions for market access focus on simple price
discovery or matching individual sellers to indi-
vidual buyers. Throughout the developing world,
most transactions still take place off-line, with
farmers having very few options for seeking
potential buyers. However, to affect real change in
price transparency and improve potential income
gains for farmers, setting up robust virtual markets with
many buyers and sellers and high transactionvolumes
may be more sustainable and have the most impact
in effecting change (and is sustained by the
transaction fees paid by both sides). This solution
would generally entail significant infra- structure
creation; however, partnering existing exchanges that
serve a different industry or demo- graphic group
should make the cost of implemen- tation more
manageable.

Financial inclusion: Waiting for timely cash pay-
ments and carrying/holding cash are both sig-
nificant problem areas for farmers. There has been
much emphasis on transfers, both P2P and G2P;

%2 This list is not an attempt to pick winning technologies or
solutions to needs, and it does not cover all of the
compelling solutions in existence or under development.
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for value chains, these same solutions could be lev-
eraged to facilitate more P2B (e.g., farmer-to-input
supplier) and B2P (buyer-to-farmer) payments, both
of which would have a more direct positive effect on
various agricultural value chains.

A second but more long-term option in finan- cial
inclusion is insurance. Many of the risks in
agriculture cannot be mitigated by best prac- tices
and improved knowledge: weather, climate change,
disease and world commaodity price fluc- tuations are
just a few examples. There is compel-ling need for
solutions in this area, especially given the
vulnerability that many smallholder farmers
experience from season to season. How- ever,
implementation and adoption have been very difficult
for three main reasons: lack of credible, historical
data; lack of trust on the part of both parties (farmers
and insurance companies); and lack of appropriate
pay-out trigger mechanisms that avoid moral hazard
but reflect adequate com- pensation for true losses.
The potential for ICT is most compelling for credible
data collection that helps insurance companies price
risk correctly and provides the insurers with clear and
objective data showing whether or not a risk event
warrants a claim pay-out. ICT can also improve trust
on both sides by allowing insurers to process
registration, renewals and claims much faster than
before (a common complaint among the insured).
ICT can be used to identify customers and events
that truly warrant claims — helping reduce fraud for
insurers. It can also assist insurers with the issue of
adoption (and understanding) by opening up regular
communication between the insurer and the insured,
especially near the time for policyrenewal. Renewals
are often challenging without ICT because it is very
difficult to locate remote customers who may not
have fixed addresses.

Promising technology platformsfor

end user needs

Interactive voice response: IVR may not become the
panacea solution many of its creators promise, but it
has three compelling features that can be examined
and applied for future ICT solutions. The first is that
anyone can use IVR: the user does not have to be
able to read or memorize strings, can use his/her
mother tongue, and does not evenneed to own any
type of device (mobile phoneor otherwise) to use
IVR technology. Second, IVR is inherently scalable
— once the basic voice recognition software has been
tested and the needed languages, technical terms and
menus are recorded, there is very little need to
undertake
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additional fixed costs. Calls can be made from
anywhere in the world, if need be. Third, IVR is
a much simpler and less costly way of using
biometrics to ensure security; again, there is no need
to purchase expensive equipment that scanseyes or
fingerprints (and scans are often smudgedand result
in false negative responses in the field).

Value-added services through applications: It will
likely be a few years before much of the develop-
ing world has access to smart phones through
affordable prices and can access the Internet. In the
meantime, the creation of applications by various
players has exploded in recent years, based on existing
software and mobile phone platforms. The creators
of such applications do not have to be organized
institutions; even individuals can create smart and
compelling applications in a matter of days. In India,
for example, some predict that the mobile
applications market could be as large as US$4 billion
within a few years (Vaidyanathan, 2012). With the
level of creativity in India and a need to meet the
needs of several hundred mil- lion Indians in rural
areas, some applications will focus on improving
agricultural value chains in the country. For
example, one company in Indiais testing a simple
technique for turning water pumps on and off in the
fields via a missed call through a mobile phone
(Mangal, 2012), which helps farmers avoid travel
time every day. The missed call feature allows
farmers to avoid spend- ing precious talk-time
minutes. Again, mobile phones and applications may
not be the end solu- tion for helping value chains to
develop, but the compelling message from this
growing sector is that simple services can easily be
implemented and deployed on existing infrastructure
at significant speed and low cost.
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Annex

Examples of ICT innovations in agricultural

value chains

This document is a supplement to the report on ICT
uses for inclusive agricultural value chains. The
following table provides basic information on just a
few examples of each of the ICT categories profiled
in the main document. It does not attemptto profile
every existing example under each cat- egory (please
see the reference section of the main document for
additional resources). As explained in the main

examples and categories, especially between the
short-term productivity and pricing service exam-
ples, as many projects provide several services at
once. As the use of ICT in developing agricultural
value chains is relatively new, many of the examples
profiled are only in the pilot stage and cannot be
labelled as successes. The primary purpose of this
annex is therefore to generate ideas and highlight the

document, there is some overlap among

Information services: short-term productivity

Project name (**)
Freedom Fone*

Other links:

The Kubatana Trust ofZimbabwe

Farm Radio International

Voltastar Radio

Voltastar and Freedom Fone:

The use of radio andInteractive

Voice Response to reach
farmers with agricultural
information

Project description
Country: Ghana

Ownership: NGO/
private

need to investigate potential solutions further.

Year started: 2008

ICT used: Free open-

source VR menus and mobile
phones, desktop computers,
VoiceblueLiteGlobal System
for MobileCommunications
(GSM) gateway modems

Services provided

Freedom Fone’s IVR system can be used in

a variety of ways. In this example, a local
radio station uses Freedom Fone to ena-

ble farmers to call into the radio stationto
listen to broadcasts they have missed, request
agricultural  product pricing, and leave
voicemail messages for call-back — all in two
local languages.

Question Box*

Other links:
Question Box brings world of
information to villagers

Countries:
India and Uganda

Ownership: NGO

Year started: 2009

ICT used: Telephone
intercom boxes, hotline call
centres with desktop
computers, landlines and
Internet, Open Question
software for managing calls

Question Box is an initiative for reaching
people in remote areas who might other- wise
lack access to the agricultural infor-

mation they need because of language or
technology barriers. It uses simple technol-ogy,
such as a phone box in a village wherea trained
operator with Internet access takes calls and
answers people’s questions (in the local
language).

Maharashtra Agriculture
Department SMS Service

Other links:
Now, SMS service for grape,
pomegranate farmers

Country: India

Ownership: public

Year started: 2009

ICT used: SMS messages via
mobile phones

This service uses SMS messages to provide
grape, pomegranate, cotton and soybean
farmers with weather forecasts, govern-
ment contacts, and information on recom-
mended chemicals and pests.
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Information services: short-term productivity (Continued)

Project name (**)

Rajasthan Sahakar Kisan
Sanchar Yojana

Other links:

Rajasthan State Cooperative
Department

Farming Tips on Mobile

Project description
Country: India

Ownership: public

Year started: 2008

ICT used: SMS messages via
mobile phones

Services provided

The cooperative department provides
a Kisan SIM Card for farmers’ mobile
phones. The farmers receive free infor-
mation on weather, livestock rearing and
crop infection through SMS and voice
messages. Subscribers also receive updates
on the department’s policies and schemes
and can make local calls at less than
1 rupee per minute.

Nokia Life Tools

Other links:
First services to focus on

email, agriculture and edu-
cation

Country: India

Ownership: private

Year started: 2009

ICT used: Downloadable
mobile applications

Nokia Life Tools provides agricultural infor-
mation — e.g., market and input prices,
weather and agricultural techniques — and
education value-added services, which are
downloaded and icon-based but delivered
through SMS to ensure connectivity.

e-Sagu*

Country: India

Ownership:
Academic

Year started: 2004

ICT used: N/A

e-Sagu provides advice to farmers on the
planting, monitoring and harvesting of 50
different types of crop and on pesticide
and fertilizer usage, based on digital pho-
tos taken by the farmers themselves.

Kisan Call Center (KCC)*

Other links:
ISAP

Department of Agriculture
& Cooperation

Country: India

Ownership: public

Year started: 2004

ICT used: Local Area
Network (LAN), Call
Centre, high bandwidth
telephone line desktop
computers, Internet
connectivity, printers,
Uninterrupted Power
Supply (UPS) and
air-conditioning

KCC has a system of telecommunication
infrastructure, computer support and
human resources organized to manage
farmers’ queries in the desired local lan-
guage. Its objective is to resolve farmers’
queries and problems related to agricul-
tural topics such as agronomy, horticulture,
plant pathology, soil sciences, animal hus-
bandry, entomology, agricultural econom-
ics, farm management, plant breeding and
genetics.

National Farmers’
Information Service (NAFIS)*

Other links:

Text to speech service
supporting farmers in Kenya

Local Language Speech
Technology Initiative
(LLSTN-UK

Country: Kenya

Ownership: public

Year started: 2008

ICT used: Voice recording/
mobile phones

NAFIS converts text into audio in English
or Swahili. Farmers use landlines or mobile
phones to place requests for voice-based
information. The system provides informa-
tion on disease outbreaks, weather reports
and which crops are most suitable for a
specific area.

Pinoy Farmers’ Internet

Other links:
Open Academy for Philippine
Agriculture (OPAPA)

Country:
Philippines

Ownership: public

Year started: 2003

ICT used: Internet based
multi-agency SMS and
multi-media messaging
(MMS)

This is an extension support system to
help farmers in the Phillipines. It provides
online courses and SMS messaging on
several crops and weather. The Farmer’s
Text Service allows farmers to send data on
their crops to obtain assistance and advice
through SMS, photos and videos, for exam-
ple, on diseased rice crops.

Nutrient Manager for Rice
Mobile (NMRiceMobile)

Other links:
International Rice Research
Institute (IRRI

Country:
Philippines

Ownership: public

Year started: 2010

ICT used: IVR and SMS
applications/mobile phones

NMRiceMobile assists farmers and exten-
sion workers in providing site-specific
nutrient management (SSNM) for rice. It
helps determine the best applications of
fertilizer for particular fields or areas. The
farmer or extension worker calls the toll-
free number and enters site-specific data
using the number keypad. NMRiceMobile
then sends a text message with its fertilizer
recommendation.
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Information services: short-term productivity (Continued)

Project name (**) Project description

e-Dairy* Country: Sri Lanka
Other links: Ownership: public

Information and
Communication Technology
Agency,

“ICTA initiates e-dairy project
to increase milk production”

Year started: 2009

ICT used: Mobile phones
with SMS messaging and
touch-button computers at
milk collection centres

Services provided

In Sri Lanka, Web and mobile technolo-
gies have been introduced to help dairy
farmers improve and increase milk pro-
duction. ICTA bridges information gaps
through mobile phone-based SMS messag-
es and touch-button computers installed at
the milk collection centres where farmers
gather every morning to sell their milk.
The system offers a number of “just-in-
time” services, including access to artificial
insemination agents to help induce preg-
nancy in dairy cows.

Countries:
United Kingdom of
Great Britain and

ErontlineSMS*
(also pricing services)

Other links: Northern Ireland/
Kiwanja.net worldwide

Ownership: NGO

Year started: 2005

ICT used: SMS text messag-
es via mobile phones using
open-source software and
laptop computers

FrontlineSMS builds and distributes free
and open-source software to “lower barri-
ers to driving transformative social change
using mobile technologies”. It does not
carry out field activities such as storing
medical information for a health clinic
but helps institutions to use simple and
cost-effective ICT tools to manage their
activities and improve communications.
Frontline has five categories : Credit, Learn,
Legal, Medic and Radio. Most agricul-
tural development applications fall under
the Learn, Radio and Credit categories.
Most of the 20+ applications of the
FrontlineSMS software in the area of agri-
cultural development provide information
services, including pricing information, to
farmers throughout Africa, Asia and Latin
America.

Philippines Aquarium Fish Country:

Project Philippines

Other links: Ownership: NGO
AED/FHI 360

Marine Aquarium Council

PDAs and Beyond:
Innovative Technologies
and Applications Accelerate

Development

Year started: N/A

ICT used: PDAs

Through the use of PDAs, fishers have
been trained and certified to use new

environmentally and ethically sound fish-
ing methods. The PDAs use a picture-based
technology for people who are not liter-
ate, indicating how many fish to capture
(based on orders from international aquar-
iums all over the world). Previously, the
fishers captured as many fish as possible,
and unwanted fish were usually left to die.

* Denotes a project that is described in the main document.

** Denotes a link that was valid when last visited on Monday, 10 December 2012.
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Information services: short-term crisis management

Project name Project description Services provided

Chilean Aquaculture Project Country: Chile Year started: 2002 CAP provides fishersifarmers with daily

(CAP)* information about sea-surface tempera- ture,

Ownership: multi- ICT used: GIS, Web portal clarity of seawater and amount of

Other links: lateral/private chlorophyll in the water. For example,

CERMAQ/ Mainstream information on chlorophyll enables fish
farmers to take action when harmful algal

Fish farms need monitoring blooms multiply to a level where theythreaten

technologies farmed fish.

Virtual Academy* Country: India Year started: 2007 Designated women from villages meet
ICRISAT scientists via audio and video con-

Other links: Ownership: public/ ICT used: Video conferenc- ferences to exchange information about

International Crops Research multilateral ing via satellite and audio droughts, cropping practices, pest control,soil

Institute for the Semi-Arid conferencing fertility, etc.

Tropics (ICRISAT)

Climate Conversations -
Women take on drought and
pests with virtual science

academy

Pest control and frost Country: Turkey Year started: N/A The project gathers information about pest

prevention* control and frost prevention from weather

Ownership: public ICT used: Weather data stations placed throughout the country and

Other links: collection at meteorologi-cal sends this information to farmers via cell

Agricultural Directorate stations and dissemina-tion phones, for example to alert farmers ahead of
via text messages on mobile peak pest seasons to help them choose the best

Using Cell Phones to Reduce phones time for pesticide application.

Harvest L osses

* Denotes a project that is described in the main document.
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Information services: long-term productivity

Project name
AGRECOL

Other links:

ICT for the Exchange of
Farmer Experiences in
Ecological Agriculture -
Bolivia

Project description
Country:

Plurinational State
of Bolivia

Ownership: NGO

Year started: 2003

ICT used: Cameras

for capturing digital
photographs, audio and
video laptop computers,
PowerPoint software,
projectors, Web site/
database

Services provided

AGRECOL staff use cameras to capture
best practices and testimonials from local
farmers on ecological agriculture and the
sustainable use of natural resources. The
data collected are used in presentations as
videos, photos or audio recordings during
training workshops, meetings with indi-
vidual farmers and through the Web site.

The Talking Book

Other links:
Literacy Bridge

Country: Ghana

Ownership: NGO

Year started: 2009

ICT used: Hand-held audio
computers

The Talking Book is a hand-held audio
computer that records locally produced
agricultural and literacy information for
Ghanaian farmers to play back in their own
language. Farmers interact by pressing any
of ten buttons; for example, pressing the
right and left arrows navigates through
categories such as livestock, fish farming
and health.

Digital Green Project of
Microsoft

Country: India

Ownership: private

Year started: 2008

ICT used: Digital video
recordings and a
distribution video database
called COCO

Internet

Digital Green supports agricultural exten-
sion through technology. Village-level
mediators use locally produced videos to
motivate and train small-scale farmers,

increasing the adoption of sustainable
agricultural practices and technologies.

Digital Green helps create and dissemi-
nate agricultural information for small
and marginal farmers in India through
digital videos.

e-Arik

Country: India

Ownership: public

Year started: 2007

ICT used: Internet at village
kiosks/centres — desktop
computers and Internet
access Web portal

e-Arik disseminates information from farm
publications, multi-media CDs and newspa-
pers at local village knowledge centres and

through training.

Lampung Fishery and
Forestry Counseling
Coordination Agency
(Lampung BKPPK)

Other links:
Lampung farmers surf the
Internet

Country: Indonesia

Ownership: public

Year started: 2009

ICT used: Internet at
village kiosks/centres,
desktop computers

BKPPK’s “cyber-extension” programme
provides guidance and counselling to farm-
ers via the Internet. This permits extension
agents to support more farmers. The topics
covered are crop information, horticulture,
livestock, fishery and forestry.

Agrarian Information
System (SIA)*

Other links:
Centro Peruano de Estudios
Sociale (CEPES)

Digital poverty: Latin
American and Caribbean

perspectives

Huaral Valley farmers marry
ICT to traditional agriculture

Country: Peru

Ownership: NGO

Year started: 2004

ICT used: Wi-Fi networks,
VSAT link, Agricultural
Information Database,
Internet access through
telecentres

CEPES created an agricultural information
and communication system for the region

offering long-term training to improve

farmers’ decision-making and timely com-
munications among the local water irriga-

tion commissions that manage the water

cooperative. To overcome the lack of tel-

ecommunications infrastructure, CEPES put
in place a Wi-Fi network connecting 12
villages and providing them with Internet
access to the outside world.

The Interactive System for
Agricultural Exchange and
Electronic Learning (i-ExEL)

Other links:
Agricultural Training Institute
(ATI)

ICT in Agriculture Sourcebook

Country:
Philippines

Ownership: public

Year started: 2007

ICT used: Internet/online
courses delivered through
local e-learning offices

i-EXEL was designed to help agricultural
extension workers improve their assistance
to farmers and fishers. ATI offers online
certificate courses on agricultural technol-
ogy and best practices for several agri-
cultural crops. The courses are delivered
through a combination of online learning
and face-to-face interaction with experts.
Farmers can also interact in discussions and
access other resources online.
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Information services: long-term productivity (Continued)

Project name Project description Services provided
Africa Soil Information Countries: countries Year started: 2009 “A digital soil map is a spatial database of
Service (AfSIS) Web Map in Africa soil properties that is based on a sta- tistical
Service ICT used: Multivaried sample of landscapes or regions and that
Ownership: information collection permits functional interpre- tation,  spatial
Global Soil Map.net multilateral techniques, e.g., near- infrared prediction and map- ping of soil properties
spectroscopy (NIR), spectral relevant to soil management and  policy
Other links: diagnostics,satellite imagery decisions.” The objective is to provide
Digital Map of Africa’s recommen- dations based on the soil, climatic
Depleted Soils to Offer Insights and socio-economic conditions for fertilizer
Critical for BoostingFood application  rates, soil organic  matter
Production management, use of legumes, and tillage

operations in cropping systems. Ultimately, the
maps should help farmers and agri- cultural
experts identify the best options for sustainably
improving crop produc- tion through better
soil management. Extension agents are trained
in interpret- ing and using the data to provide
recom- mendations to local farmers. The goal is
toprovide a comprehensive soil map for eachof
the 42 African countries.

About 600 telecentres in rural areas providelocal
Year-starteti2003—————¢itizens-with-Internet-aceess1ET-based-services—

e-Srilanka* Country: Sri Lanka and access to information from the government
ICT used: Telecentres with and other sources. Most telecentres are run by

Other links: Ownership: NGO/ desktop computers and “youth managers”. Fusion and the University
Information and public Internet access of Mortuwa have created a long-distance
Communication Technology education model to provide courses via the
Agency Internet to all rural telecentres through
interactions with pro- fessors over Skype, a

Fusion /Sarvodaya/ common syllabus andtextbook, and a common
SEEDS examination con- ducted by a certified
government agency. The telecentres provide

Sharing Fusion’s lessons at farmers with basicpest, disease and market price
CABI Global Summit, London informationas well as offering more long-term

ser- vices through “agri-clinics”. Fusion collates
updated research from local and interna- tional
sources and distributes this informa- tion
through the telecentres. Agri-clinics also
distribute the information through telecentres,
using both electronic and tra- ditional
communication media such as leaf- lets to
support farmers’ decision-making regarding
pest and disease problems.

* Denotes a project that is described in the main document.
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Market access: pricing services
Project name Project description

Bhutan Telecom/ Country: Bhutan

Year started: 2010

Services provided

B-Mobile plans to offer farmers through- out

B-mobile Bhutan access to vegetable prices in three local
Ownership: ICT used: SMS messaging languages and English, and is

Other links: public/private via mobile phones and IVR available 24 hours a day and 7 days a week.

Market info system for Average, high and low prices are provided for

farmers each commodity in the farmer’s region each
day.

DatAgro Country: Chile Year started: 2009 Cooperative farmers using DatAgro can
request information about supply andproduct

Other links: Ownership: NGO ICT used: SMS messaging prices in local and international

Foundation for Agrarian via mobile phones using its markets, weather and news.

Innovation Mobile Information Platform

Datadyne.org

(MIP) data compression/
decompression to transmitand
receive enhanced SMS

Reuters Market Light (RML)* Country: India

Other links:
Masters of rural markets:The

Hallmarks of High
Performance

Ownership: private

Can ICT increase the impactof
agriculture development?

Year started: 2007

ICT used: Mobile phone
SMS messaging

RML isa mobile phone-based, personalized
information service for farmers that dis-
seminates timely, accurate and personalized
information, such as crop advice, weather
forecasts and local market price information. RML
has served more than 2 million farmers from
more than 15 000 villages in 13 statesthroughout
India. It collects data from more than 1 400
markets and 2 800 weather loca-tions with the
help of its 300+ employees. RML sells
subscriptions through partner- ships with IDEA
cellular and Nokia retailers, input suppliers,
NGOs, banks and other enti- ties. Farmers pay
INR 260 (US$5) per quarter (three months).
RML provides information on 440 crops in
several local languages, andplans to add more.

Livestock Information Network
and KnowledgeSystem (LINKS)

Countries: Kenya
and Ethiopia

Ownership: public/
National Livestock Marketing multilateral

Information System (NLMIS)

Other links:
Global Livestock CRSP

USAID

Texas A&M University

Year started: 2007

ICT used: Global

Positioning System (GPS),
mobile phones,

SMS messaging, pricing
database, Web platform,
WorldSpace Radio, laptops,
solar panels, portable printers,
satellites radioreceivers

LINKS/NLMIS collates data on livestock sales
and prices from a network of district livestock
marketing officers for dissemina-

tion through SMS messages.

M-Farm Country: Kenya

Other links:
Think Innovation: M-Farm Profile

Ownership: private

Year started: 2010

ICT used: Mobile phones
and SMS messages

M-Farm is a non-subscription mobile phone
service that gives farmers informationabout
market prices across the country

through text messages. Farmers send an SMS
to the number 3535 to obtain access to product
prices, buy inputs and find buy- ers. M-Farm
was created by Strathmore University students
to make the market more transparent to
farmers. Its target group is small-scale farmers
in rural areaswho lack access to information.
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Market access: pricing services (Continued)

Project name Project description Services provided

Fish price alert system Country: Kenya Year started: 2009 This alert system gives fishers access to
information on buyers and current selling

Other links: Ownership: ICT used: Mobile phones prices on their mobile phones. Fishers cansend

Co-op Africa-ILO multilateral/public and SMS messaging texts to one another to help avoid certain

buyers or find the best prices.

Department for International
Development (DFID)

M-Kulima* Country: Kenya Year started: 2009 Dairy farmers send their questions via SMS

messages. The software matches key words
Other links: Ownership: private ICT used: Mobile phones, from the questions with a database on local
Mobile app developers tackle SMS messaging, Java ME markets and provides answers ina Twitter-like
Africa’s biggest problems application format of no more than 140characters.

* Denotes a project that is described in the main document.
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Market access: virtual trading floors

Project name
E-purjee*

Other links:
Access to Information

programme (A2I)

Project description

Country:
Bangladesh

Ownership: public

Year started: 2009

ICT used: Mobile phones,
SMS messaging and Web
site

Services provided

E-Purjee uses SMS to issue permits and bill-ing
information to sugar cane growers to support

sales to the 15 State-owned sugar

mills. On 13 January 2012, e-Purjee reported
on its Web site that it had facilitated almost
500 000 permits, for processing 826 000

UNDP tonnes of sugar cane and producing 47 000
tonnes of sugar.
Cell Bazaar* Country: Year started: 2006 Cell Bazaar is a simple matching service
Bangladesh based primarily on person-to-person (P2P)
Other links: ICT used: Mobile phone- commerce selling used or unwanted con-
CellBazaar, Bangladesh’s Ownership: based: SMS messaging, sumer goods — all through the mobile
Burgeoning Mobile private/NGO WAP applications, Internet phone. It features more than 20 agricul-

Marketplace

Grameen Phone

and IVR

tural products for exchange among sub-
scribers.

Tradenet

Other links:
Dialog Tradenet — GGS
Partnership set to

Revolutionise Agri Market
Access

Dialog

Country: Sri Lanka

Ownership:
private/public

Year started: 2009

ICT used: Mobile phones
via SMS, Unstructured
Supplementary Service

Data (USSD), IVR and Web

Dialog Tradenet, provided by Dialog, one
of Sri Lanka’s largest mobile network oper-
ators, is available to 6 million subscribers
in three languages. The platform is mostly
used by consumers (P2P) to trade used or
unwanted consumer goods or to purchase
goods and services from businesses (B2C).
Tradenet also provides access to spot and
forward prices for agricultural products
from three dedicated economic centres.

Krushiseva.com

Other links:
SumanaBh

Country: India

Ownership: private

Year started: 2002

ICT used: Internet portal

Krushiseva links farmers, agri-input traders
and manufacturers and vegetable vendors
for pricing and ordering. For example,
KrushiSeva Kendra (shopkeepers) sell agri-
related products to farmers directly after
registering their requirements.

Soko Hewani-KACE*

Country: Kenya

Year started: 2003

KACE/Soko Hewani matches subscribing
buyers and sellers of agricultural products.

Other links: Ownership: private ICT used: Direct Internet It reports that it can facilitate the provi-
access or through market sion of services for 13 traditional agricul-
resource centres, mobile tural products, 6 types of livestock, dairy
phones via SMS or IVR, and products such as eggs and milk, inputs
radio programmes such as fertilizer and seeds, and even

fish and honey. Matching involves not
only the purchasing of these products but
also processing, packaging, transport, stor-
age, grading, quality testing and finance.
Transmission is via radio, mobile phone and
the Internet, with a significant call centre
to facilitate transactions.

FarmerNet* Country: Sri Lanka Year started: 2009 FarmerNet by Fusion is a Sri Lankan ICT-

based trading platform that enables farm-

Other links: Ownership: NGO ICT used: Mobile phones ers and traders to send information by SMS

FarmerNet Blog

and SMS messaging, or the
Internet

regarding the availability of or require-
ments for a particular commodity, includ-

Fusion ing the quantity required, quoted price,
delivery location, etc. The user enters the
database and is matched with a corre-
sponding party.

Mobiashara Country: Nigeria Year started: 2010 MoBiashara uses village promoters (retail-
ers) to help their farmer clients use mobile

Other links: Ownership: private ICT used: Mobile phones phones to order and purchase agri-inputs

How SlimTrader’s Service and SMS messaging, IVR or such as fertilizer from Notore, an agro-

Works for Notore mobile Web input supplier. (Users can also purchase
many consumer goods and services such as

SlimTrader bus tickets.) Payments are made through

Slim Trader Blog

a mobile money partner such as M-PESA,
Airtel or MTN. The system has an in-built
fertilizer inventory system.

* Denotes a project that is described in the main document.
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Market access: holistic trading

Project name
E-Choupal*

Other links:
Indian

Tobacco Company (ITC

What Works: ITC’s e-Choupaland

Profitable Rural Transformation

Project description
Country: India

Ownership: private

Year started: 2000

ICT used: Internet kiosks
with desktop computers
and printers, battery back-
up, solar panels (if
needed), and VV-SAT arrays
for Internet connection

Services provided

Choupal means “village meeting place”

and e-Choupal provides a virtual market
place where farmers can transact directly

with buyers to realize better prices for their
produce. E-Choupal also transmits informa- tion
(e.g., on weather, prices and news) and
transfers knowledge (farm manage- ment, risk
management). Village Internet-enabled kiosks
are provided and managed by entrepreneur
sanchalaks, who are oftenfarmers. More than 6
500 e-Choupal kiosks cover 40 000+ villages
across 16 states of India, helping more than 4
million rural villagers since their inception.

Sokopepe

(Arid Lands Information

Network-ALIN)*
Other links:

An ALIN approach to learning

Countries: Kenya,
Uganda and United
Republic of
Tanzania

Ownership: NGO

Year started: 2010

ICT used: Mobile phones
through SMS and WAP,
e-mail and Web and
Internet through Maarifa
centres

Farmers are able to circumvent interme- diaries
and sell their maize directly tothe highest
bidder through Sokopepe, an

online commodity marketing platformcreated by
the Arid Lands Information

Network (ALIN), an NGO operating in three
East African countries. Farmers must first be
members of the local Maarifa (knowledge)
centre, where they can learn about weather
patterns and farm- ing techniques, among
other topics.

Sokopepe gives rural farming communities in
remote areas access to market informa-tion and
knowledge sharing; they learn new farming
techniques and the use of computers and the
Internet, and obtain access to information on
weather and cli- mate change.

DrumNet*

Other links:
PRIDE and Bidco

Experience in Kenya’s
Sunflower Sector

DrumNet: An Enterprising

Third Party TransactionManager

Country: Kenya

Ownership: NGO

Year started: 2004

ICT used: Internet, mobile
phones (SMS) and wireless
devices

DrumNet is operated by Pride Africa, an
international NGO operating in Kenyain
the French bean, passion fruit, baby

maize and sunflower markets. DrumNetis a
hybrid model that brings together many
different stakeholders in agricultural

value chains: suppliers, buyers, input sup-pliers
and financiers. Its role is to facilitate
relationships among farmers, banks, input
retailers and buyers and to put in place
processes and mechanisms that help the parties
to complete transactions. DrumNet uses a
comprehensive finance, production, delivery
and payment process with clearlydefined roles,
rights and responsibilities for all value chain
partners. DrumNet uses local entrepreneurs to
provide services in the field and, to remain
viable, charg- es a per-activity fee for its
brokerage, administrative and transactional
services. DrumNet enables the provision of
infor- mation services, such as weather
informa-tion and more intensive extension ser-
vices, often via the buyer entity. Farmers
undergo a four-week orientation course
covering financing and marketing process-es as
well as advanced agricultural prac- tices (but
much of this is not based on ICT). DrumNet
provides marketing groups with information
through mobile phones,  alert- ing
representatives about current mar- ket prices,
available contracts, harvest and pickup
schedules, and payment status. Individuals
have access to information on their own
personal pricing and marketing histories.

* Denotes a project that is described in the main document.
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Market access: downstream administration

Project name

Livestock Identification
Trace-back System (LITS)*

Other links:
LITS: tracking Botswana’s
livestock using radio waves

Omong Wa Dikgomo FAQs

Project description

Country: Botswana

Ownership: public

Year started: 2003

ICT used: RFID tags
and scanners, livestock
inventory database

Services provided

LITS uses radio-frequency identification
(RFID) technology to capture data on indi-
vidual cattle, and transmits this informa-
tion directly, and error-free, to a central

database. RFID tags are located in the

stomachs of more than 135 000 cattle,
which can be individually identified and
traced throughout their lives. The database

helped Botswana’s meat export industry
obtain EU certification for exports, and
is a critical information source for live-
stock farmers, state veterinary services and

health authorities.

Jamaica Pest Control and
Traceability Project*

Other links:

Traceability: Tracking food
from farm to fork

Country: Jamaica

Ownership: public

Year started: N/A

ICT used: GPS, Internet

This traceability project is part of a nation-
wide response to address the gall midge
pest problem that affects hot pepper
exports from Jamaica to the United States
of Amercia. A monitoring and surveillance
system has been developed to discover
infected peppers at ports, before they
enter the United States, and to trace their
sources back to farms. GPS technology is
used to map farm locations, and exporters
are responsible for labelling loads from
farmers, using an individual registered
code for each farmer. (The system is now
fully available on the Internet.) Use of the
system has led to a better understanding
of the behaviour and biology of the gall
midge pest and to effective prevention
through identifying the source of infested
peppers. The administrators also hope to
identify pest-free seasons, hot spots and
pest-free zones. The original database has
been enhanced to include other export
agricultural products to facilitate the open-
ing of new markets, the sourcing of pro-
duce and access to data for stakeholders.

Apple Service Project

Other links:
Shri Jagdamba Samiti

The Apple Project

Apple Service Project India

Country: India

Ownership: NGO

Year started: 2007

ICT used: SMS messaging,
database

The Apple Project maintains a database
of information on apple farmers, such as
details on their landholdings, numbers of
trees and estimated production of apples.
It has four decentralized apple collection
centres that operate as cooperative-type
processing agribusinesses.

AKASHGANGA

Country: India

Ownership: private

Year started: 1997

ICT used: Mobile phones
(GPRS, SMS), smart cards,
solar-powered collection
systems

Akashganga designs, develops and pro-
duces automatic milk collection systems
and connects all players to information on
milk collection, storage, processing and
payments, for data monitoring. Data are
collected and shared among collection
points, chilling centres, dairy plants, etc.
SMS messages are sent to milk-produc-
ing farmers, to confirm that their milk
has been deposited, and smart cards are
used to confirm and process transactions.
Recently, Akashganga has created a milk
analyser to measure the fat and protein
content of the milk for quality assurance
and pricing.
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Market access: downstream administration (Continued)

Project name Project description
TraceNet* Country: India
Other links: Ownership: public

APEDA (Agricultural Produce
Export Development Agency

-Government of India)

Traceability Solutions for
Fresh Produce — Case Studies

Year started: 2009

ICT used: Internet-based

Services provided

APEDA has created TraceNet, a centralized
monitoring system on the Internet for all
produce stakeholders in the supply chain,
to ensure traceability and quality assur-
ance. TraceNet can monitor pesticide resi-
due, achieve product standardization and
facilitate product tracing back from retail
shelves to the farm. The ultimate goal is
to facilitate certification for the export of
organic products from India that comply
with importer standards.

Virtual City Country: Kenya

Ownership: private

Year started: 2000

ICT used: PDA, mobile
phone applications,
portable printers, virtual
private networks (VPNs),
and a Bluetooth-enabled
electronic scale

AgriManagr, a product of Virtual City,
was designed for buyer firms and their
field agents who buy directly from farms.
With a PDA device and the AgriManagr
app, an agent can record how much the
farmer has to sell, the weight (through
an electronic scale), quality and any pay-
ments due. AgriManagr can also pro-
duce customized reports and receipts for
an accurate, printed record of farmers’
transactions, for use in trading, request-
ing credit and tracking productivity.
Where there is a network connection, the
app sends data to the agent’s main office
through a secure VPN. Using the collected
data, the office updates warehouses, trans-
porters and buyers with details of where
to collect the produce and how much to
expect. Each person or business connected
to the supply chain therefore has a much
clearer idea of what goods are available,
in what quantities, and where. Virtual City
also has solutions called Distributr, Tracr
(product tracking) and Warehousr.

Relationship Information Countries: Peru

Tracking Systems (RITS)* and United
Republic of
Other links: Tanzania

Sustainable Harvest

Ownership: private/
USAID multilateral
Sustainable Harvest’s
Relationship Information
Tracking System (RITS)

Year started: 2010

ICT used: Internet, smart
phone applications

Sustainable Harvest has created RITS for
coffee traceability in the United Republic
of Tanzania and Peru. Farmer cooperatives
use RITS to track deliveries and ascer-
tain the variety and quality of different
coffee bean lots. Roaster customers also
have access to videos, photos, quality and
lot information from the supplier coop-
eratives. RITS can be used through any
Internet connection or smart phone (but
primarily uses Apple iPads and iPhones
“because of their user-friendly interface”).

* Denotes a project that is described in the main document.
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Financial inclusion: transfers and payments

Project name Project description Services provided

GCASH and Smart Money* Country: Philippines Year started: 2003/2004 Smart Money (Smart Telecom) and GCASH

Other links:

Demand Study of Domestic
Payments in the Philippines

Globe Telecom’s GCASH
REMIT in support of the
Philippine Government’s
Poverty Alleviation Program

Ownership: private

ICT used: Mobile phones,
ATM, POS, smart cards

(Globe Telecom) (both of which are mobile
network operators) mainly provide money
transfers from family members living abroad
(international remittances) or in Philippine
cities with relations in rural vil-lages (domestic
remittances). Smart Money and GCASH focus
on domestic remittanc- es, airtime purchase
and bill payments(although few rural users use
the bill payment service). GCASH has also
begun a money transfer pilot with the
Philippines Government, as part of its
Conditional Cash Transfer Programme of
benefits to the poorest — often rural — Filipinos
(G2P). Smart’s product is a pre-paid card that
pro- vides access to cash using an ATM, a credit
card terminal or mobile phone (at one of4 000
cash-in/-out points). GCASH’s money transfers
occur mainly through mobile phones (and
visits to local GCASH agentsat more than 18
000 locations). Most of GCASH’s customers
are urban, while about half of Smart Money’s
customers are rural.

* Denotes a project that is described in the main document.

Financial inclusion: credit
Project name

La Coordinadora

de Integracién de
Organizaciones Econémicas
Campesinas, Indigenas y
Originarias de Bolivia (CIOEC-
BOLIVIA)

Other links:

Information System for
Access to Public Funding
by Small Producers in
Agriculture - Bolivia

Project description
Country:
Plurinational State
of Bolivia

Ownership: NGO

Year started: 2003

ICT used: Internet access
and database software

Services provided

CIOEC, the apex organization for eco-
nomic farmers’ organizations (OECAS) in
the Plurinational State of Bolivia, facilitates
farmers” access to public investment. CIOEC
has a database and e-mail system for com-
munication with remote OECASs to inform
them about available opportunities and
how to submit applications and follow up
on requests.

Wokai

Country: China

Ownership: NGO

Year started: 2007

ICT used: Internet

Wokai allows people with an Internet con-
nection to provide loan capital to MFIs that
operate solely for rural villagers in China.

Acceso a Crédito para

Agricultores (ACA)MCA*

Other links:
ACDI/VOCA

Financing the Value Chain
through Input dealers

Country: Honduras

Ownership: NGO/
private

Year started: 2007

ICT used: Quickbooks, Excel
and Access databases

ACDI/VOCA’s work with ACA in Honduras
provides credit management ICT tools
(and training) to improve credit disburse-
ment and administration for retail input
suppliers. The technology is simple off-
the-shelf accounting software packages
(QuickBooks) and tools that ACDI/VOCA
has modified from other microcredit pro-
grams, including an Excel-based cash flow
analysis tool and an Access-based loan
portfolio management tool. These tools
are not only inexpensive to implement and
use but have also improved the lending
and collections process and reduced delin-
quencies through better monitoring. This
has helped improve the funding coordina-
tion and communication processes of the
larger input distributors providing financ-
ing (which often receive funding from
banks), while retailers act as intermediaries
in providing and monitoring credit pro-
vided directly to farmers.

* Denotes a project that is described in the main document.
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Financial inclusion: savings
Project name
Banking Correspondents*

Other links:
Technology Program Country

Note: Brazil

Project description

Country: Brazil

Ownership: private

Year started: 2000

ICT used: Typically POS
terminals and smart

cards, desktop computers,
scanners, and connections
to banks via telephone,
cable GPRS (mobile phone)
or VSAT

Services provided

CGAP reports that Brazil had more than
160 000 correspondent banking agents in
2008, helping to manage more than 10
million simplified bank accounts through-
out the country (although just over half
of the accounts are considered active).
While most small municipalities in Brazil
do not have a bank branch (particularly in
rural towns), almost all have a bank agent.
Agents conducted 2.8 billion transactions
in 2009 (just less than 6% of total banking
transactions). 75% of all agent transac-
tions were bill payments (mainly utility
bills), with withdrawals from and deposits
into savings and demand accounts repre-
senting 12.6% of transactions. However,
rural agents conducted more withdraw-
als and deposits, accounting for 38% of
their transactions, suggesting that access
to savings and demand accounts through
agents is more important in rural than
urban areas. The third most popular type
of payment is government transfers (7.3%
of agent transactions in 2009), mostly
tied to the popular Bolsa Familia pro-
gramme to help poor, rural families with
children (but also including pensions and
salaries to employees such as teachers).
The technology for enabling communica-
tion between banks and retailers is usu-
ally managed by a third-party network
manager. These managers also set up the
necessary equipment at the retail point
and manage the training of retail employ-
ees and the maintenance of the data
transfer process from the terminal to the
bank system.

BASIX Sub-K*

Other links:
BASIX

Country: India

Ownership: private

Year started: 2010

ICT used: Mobile phones,
IVR

Sub-K acts as a business correspondent
network manager (BCNM) for banks. Sub-
K, meaning less than 1 000, was envisaged
to provide primarily the rural poor with
access to financial services within a radius
of 1 000 m (1 km) of their homes or busi-
nesses, for transactions of up to Rs 1 000
(about US$20), incurring transaction fees
of less than 1 000 paise (Rs 10 or US$0.20)
and using an outlet serving about 1 000
local customers. Sub-K provides access to
bank accounts for deposits and withdraw-
als, payment of utilities and top-ups for
prepaid mobile service plans.

East Africa Voluntary Savings

and Loans Associations
(VSLAs)*

Other links:
CARE

MTN Rwanda
Rwanda: Rural Savings

Groups to Be Linked to
Mobile Banking

Country: Rwanda

Ownership: NGO

Year started: 2011

ICT used: Mobile phones
and SMS messaging

CARE in East Africa is experimenting with
connecting its voluntary savings and loans
associations (VSLAs) to the formal bank-
ing system. Each VSLA has a single group
account tied to a bank, which can be
tracked and managed via mobile phones.
Each individual member can send in his/
her savings transaction through a phone.
These links and use of ICT provide access to
additional products from the bank (which
benefits from aggregating small customers
rather than dealing with each individual),
reduce the likelihood of theft or loss of the
savings (previously savings were kept in
lock-boxes), and improve the management
and accounting of VSLA finances (reducing
the potential for fraud and error).

* Denotes a project that is described in the main document.
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Financial inclusion: insurance

Project name Project description Services provided
IFMR/KGFS* Country: India Year started: 2010 IFMR and its insurance company partner,
HDFC Ergo, use RFID tag technology toverify
Other links: Ownership: ICT used: RFID tags and the location and ownership of each animal
HDFC Ergo private/NGO scanners, netbooks, VSAT insured. Using hand-held scanners connected to
connection netbooks, field officers and veterinarians scan
ICT to improve livestock the tag each time the animal is visited. This
insurance triggers a require- ment for the staff member to
enter data on the visit into the management
Making Risk Management data- base. Obligatory veterinarian visits help
Hassle-free and Affordablefor reduce the likelihood of disease and fraud.
Small Dairy Farmers in India IFMR’s management information system
(connected via VSAT at each branch) is con-
nected to its insurance company partner’s
information system.
Kilimo Salama* The Syngenta Foundation piloted Kilimo
Country: Kenya Year started: 2008 Salama (Swahili for “safe agriculture™) with its
Other links: insurance partner, UAP Insurance, to provide
Syngenta FoundationUAP Ownership: ICT used: Solar-powered weather insurance that guar- antees at least
private/NGO weather stations, mobile partial recapture of capi- tal investments if
Insurance Safaricom/ M- phones and SMS certain weather condi- tions occur. The
messaging, camera phones farmer has the optionof being automatically
PESA and barcode software enrolled in the insurance programme when
she/he pur- chases inputs from Kilimo Salama
Kenyan farmers get micro- part-ners selling seeds, fertilizer, etc., as the
insurance stockist scans the barcodes of the product with
a simple camera phone. To determine who
should receive claim payments, when and of
how much, Kilimo Salama has emplaced 30
automated solar- powered weather stations
throughout Kenya to collect weather data.
As soonas one of the weather stations records
too much or too little rainfall, a claim and
payment is automatically triggered for each
affected farmer within a 15 to 20km radius.
Each affected farmer receives an SMS message
through his/her mobile phone, informing
him/her of the claim and pay-out. The
programme distributes insur-ance payments to
farmers using M-PESA.
* Denotes a project that is described in the main document.
Financial inclusion: financial derivatives
Project name Project description Services provided
Gramin Suvidha Kendra Country: India Year started: 2007 Through its GSK programme, MCX pro- vides
(GSK)* farmers with information at more than 500 post
Ownership: private ICT Used: Mobile phones office locations in five states, and sends SMS
Other links: and SMS messaging, messages directly to informfarmers and traders
MCX Internet kiosks of commodity spot and futures price

Agri Revolution: Financing the

Agricultural Value Chain
— Conference Summary Report

movements. Some of thelocations have installed
self-service Internet kiosks that provide the
information; most of the local post office
managers post daily prices on a simple
blackboard (some pricesare also posted on the
electronic notice boards at train stations). The
farmers ben-efit from better price information,
access to finance (using product as collateral)
andrisk management techniques such as lock-
ing in prices on the futures market.

* Denotes a project that is described in the main document.
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