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New ways of using IT technologies and 
communication systems are transforming lives 
across the world. There had been concerns that 
the digital divide was accelerating the global class 
structure, creating wider gaps between the haves 
and have-nots. If this was the case 10 years ago, 
the recent changes in mobile subscriptions alone 
have significantly closed that gap. Mobile services 
are a reality in virtually all corners of the world. For 
many millions of smallholder farmers and traders, 
mobiles phones have become an essential “tool of 
the trade”, strengthening existing business ties 
and opening up new opportunities with huge 
reductions in transaction times and cost. 

This paper asks “How is information and 
communication technology (ICT) being used in 
agricultural development?” It outlines, using case 
study examples, how ICT applications for the 
agriculture sector range from the highly-
sophisticated, fully-integrated chain-wide 
agri-business service packages used by the most 
commercial farmers, down to basic voice and text 
messaging that is being used very effectively by 
less resourced smallholder farmers and traders 
for all stages of the food production process: 
harvesting, processing, logistics to sales and 
marketing. To take advantage of this marketplace, 
the private sector, NGOs and governments are 
investing in a range of new tools to link farmers 
with assets, services and markets. 

Five years ago, most ICT services for agriculture 
were confined to the top segment of farmers. The 
rapid rise in ICT technologies is now spreading 
into the smallholder agriculture sector and being 
used by a growing number of agricultural 
companies, development organizations, non-
governmental organizations (NGOs) and farmers. 

Despite the massive uptake of mobile phones by 
agricultural producers, there are few quantitative 
studies that provide hard evidence of a link 
between technology and poverty reduction. Those 
studies that have explored this, however, found 
that farmer access to market information through 
radio, mobile phones and internet resulted in 
higher farm-gate prices and a better bargaining 
position with local traders.

To make good on the promise of ICT 
transformation, however, the paper suggests that 
organizations from the public and private sectors 
will need to create new types of partnerships and 
business networks with the millions of smallholder 
farmers in the developing world. Some general 
recommendations for ensuring these technologies 
contribute to sustainable and equitable 
development include:

•	 Promote investment policies that give 
communications companies incentives to 
cross subsidize investments from higher profit 
areas to expand infrastructure into less 
commercial rural areas. 

•	 Support income levies within the commercial 
communications markets so that a percentage 
of profit is made available for public goods 
services.

•	 In more remote areas combine wireless 
technologies with electrical power sources that 
can be used by communities to support other 
vital sectors, such as health and education.

•	 Promote and support the development of 
content in local languages to improve the 
accessibility and inclusiveness of ICT 
applications.

Executive summary
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•	 Support adult literacy and numeracy programs 
in rural areas to expand access and use of 
ICT-based services to low income, more 
marginal areas. 

•	 Promote and facilitate the establishment of 
broad public–private partnerships in the 
implementation of projects that support both 
public services and less commercial areas. 

•	 Promote use of, and investment in, open 
source technology, so that developers and 
users are not constrained by licensing issues. 

Mobile services are a reality in 
virtually all corners of the world. 
For many millions of smallholder 
farmers and traders, mobiles 
phones have become an essential 
“tool of the trade”
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1
The ICT transformation in 
emergency and development 
programs

Over the past 30 years, the rapid development 
and integration of information and communication 
technologies (ICT) has transformed the way we 
live and do business. From humble beginnings in 
the 1960s, basic computer and 
telecommunication systems have revolutionized 
business operating systems. In the past 20 years 
the use of computerized systems has infiltrated 
virtually every sector of modern living across the 
globe and this revolution is now making its way 
into the development sector. 

Many of the key events that have led to the IT 
revolution are based upon the maintenance of 
“Moore’s Law”, which predicts the doubling of 
computer processing power every 18 months. 
This has enabled the miniaturization of computing 
hardware from mainframes to personalized 
computers (PCs) in the 1970s, the shift from 
desktop to mobile technologies at the turn of the 

century, and most recently the rise of a dazzling 
array of mobile devices linked to cloud computing1 
(Figure 1). 

The continued roll out of high-speed connectivity 
is rapidly creating a wired and wireless society, 
which is fuelling innovation and supporting our 
ability to share information and access new 
services and applications that add value to our 
lives and business ventures, at ever more 
affordable rates.

The driving force behind this huge innovation 
stream for faster, smarter, cheaper and more 
customized ways of connecting people to 
information services is the desire we have as 
individuals, families, groups, networks, firms, 
corporations and governments to understand our 
world more clearly, function more efficiently, and 
boost our skills and creativity. 

Figure 1. Changes in technology over the past 50 years 

Source: Thomas 2009

1. Cloud computing provides computation, software applications, data access, data management and storage resources online, 
without requiring cloud users to know the location and other details of the computing infrastructure.
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How is ICT innovation working in 
the developing world? 
During the 1980s and 1990s, major corporate, 
consumer and telecom markets focused on the 
lucrative markets of industrial nations. However, as 
growth in these markets flattened off, a 
combination of leading and new ICT companies 
turned their attention to the “emerging markets”. 
Many companies have maintained growth by 
reselling older technologies into these new 
markets, often referred to as the bottom of the 
pyramid (Prahalad 2004). As industrialized 
nations upgraded and deepened their markets, 
first generation technologies were repackaged for 
the rapidly emerging economies of Asia, Latin 
America and Africa. New companies from the 
emerging markets further energized the sector 
with business models that significantly reduced 
cost and increased access for the lower-income 
market segments. Frugal innovation has also 
allowed for mass market opportunities.

The roll out of “leapfrog technologies” in 
developing countries − whereby low-cost mobile 
phones are adopted instead of fixed-line telecoms 
− has led to massive uptake of new technology, 
which has transformed these societies. According 
to a recent Accenture and Vodafone report 
(Vodaphone and Accenture 2011) there are over 
3.5 billion mobile connections in Africa, the 
Middle East, Latin America and the Asia-Pacific 
region (Figure 2). The current drive for additional 
connectivity through satellite and fiber optic 
cables is further accelerating the deployment and 
integration of mobile and web-based 
technologies.

How is the technology being used? 

In emerging markets, mobile phones are the 
computing and communication product of choice. 
Market projections suggest that smart phones or 
some form of mobile device, such as the tablet, 

Figure 2. Mobile cellular subscriptions per 100 inhabitants 2011* 
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will become the global “point of access” choice 
(see Figure 3). The convenience and affordability 
of mobile technology has enabled millions of 
people in lower-income countries to become 
connected. The new-found ability to communicate 
has been particularly important in providing links 
between rural and urban communities, for family 
and business counterparts. 

For many millions of smallholder farmers and 
traders, mobile phones have become an essential 
“tool of the trade”, strengthening existing business 
ties and opening up new opportunities with huge 
reductions in transaction time and cost. 

For the most part, smallholder farmers and local 
traders are using their phones within informal 
networks, and at this time there are few systematic 
services for rural communities. 

As with the industrialized nations, however, the 
uses, applications and service options based on 
ICT solutions are rapidly changing as the private 
sector, NGOs, communities and governments 
gain more experience with the technology and 
start to build more effective and affordable 
services that link urban and rural communities 
within new types of social and business networks. 

This process of social and technology change is 
both disruptive and innovative, causing many to 
rethink how people, systems and services can be 
configured to be faster, cheaper, better, and more 
equitable. 

Figure 3. Global trends in preferred internet gateway device

Source: Giles 2011
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In many emerging economies agriculture remains 
a major source of employment and income. An 
expanding and urbanizing global population 
means there will be continued and growing 
demand for agricultural products and services. To 
support an additional two billion people in the next 
20–30 years will require raising the productivity of 
existing land and also bringing more marginal or 
distant lands into the mainstream agricultural 
system. This will create significant new 
opportunities for what are now poor rural 
communities, but how and when such 
communities connect into mainstream markets on 
a regular basis will depend on many factors. 
However, communications will be an important 
catalytic factor.

In terms of growth opportunities for agriculture 
with support from ICT solutions, a recent report 
from Accenture identified 12 ways in which mobile 
technologies could increase agricultural income 
by an estimated US$138 billion across 26 target 
countries, including developing countries, by 
2020 (Vodaphone and Accenture 2011).

Given such incentives, it is not surprising that use 
of ICT in agriculture is proliferating to capture new 
market opportunities. Many applications that were 
built for other areas, such as health or land 
research, are now being adapted to support other 
sectors such as agriculture. The result is that 
thousands of service providers and technology 
teams are racing to find new applications and new 
solutions for the farming community. In addition to 
the technology, these companies also need to 
figure out successful business models that meet 
the needs of this emerging customer base and 
provide profits to the service providers. A critical 
feature of the ICT marketplace is the pace of 

change, its ability to scale up and the prospect of 
considerable dividends for investors who support 
the most successful products. 

In the agricultural sector, ICT applications range 
from the highly-sophisticated, fully-integrated 
chain-wide agri-business service packages used 
by most commercial farmers, down to basic voice 
and text messaging that is being used very 
effectively by less resourced smallholder farmers 
and traders. To take advantage of this 
marketplace, the private sector, NGOs and 
governments are investing in a range of new tools 
to link farmers with assets, services and markets. 
Figure 4 shows how different types of information 
products are being used within various market 
chains, from the pre-production phase through 
harvesting, processing, logistics to sales and 
marketing.

ICT applications being used within agriculture 
include the following, and the sections which 
follow give specific examples of some of these 
uses:

•	 Voice and text communication

•	 Research using GPS for locating, targeting, 
mapping, and tracing of people, assets, 
products and resources 

•	 Distance learning 

•	 Analytical tools and calculators

•	 Monitoring and impact analysis

•	 Financial support via mobile transfers, mobile 
savings, mobile-investing

•	 Agricultural market platforms for trading, 
transfer and barter

2
How is ICT being used in 
agricultural development? 
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•	 Chain-wide production, trade and financially-
integrated systems

•	 Appendix A lists many more ICT applications 
that are being used and adapted by both 
vendors and users in developing countries to 
support agricultural production and marketing. 

Text communication networks

In 2005, Ken Banks set up a system in South 
Africa for the authorities to communicate with the 
public about wildlife conservation issues without 
relying on the Internet. This system could send, 
receive, and organize text messages through a 

mobile device using only a phone and a laptop. 
This system transformed into Frontline SMS, 
which was released as a public open source 
application in 2008. Since that time, Frontline has 
been downloaded more than 20,000 times and is 
being used in 70 countries to help groups of 
people to organize around a specific theme and 
share small amounts of information on a regular 
basis. Frontline SMS is now being used for 
positive social change in all major sectors with 
specialized teams supporting the use of Frontline 
SMS in disaster response, human rights 
monitoring, community radio, health, education, 
agriculture and credit. 

Figure 4. How ICT applications can be used throughout the food system

Source: World Bank 2011

MODULE 9 — STRENGTHENING AGRICULTURAL MARKETING WITH ICT214

ICT IN AGRICULTURE

  Broader and deeper networks. Farmers commu-
nicate by phone with traders and farmers outside of 
their immediate geography as opposed to making a 
physical trip. The ability to communicate more easily 
and to triangulate information creates deeper trust in 
key trading relationships. 

  Innovative partnerships. For example, partnerships 
are facilitated and built among groups of producers, or 
by virtue of direct communication with corporations 
and traders, or through the ability to supply product 
based on just-in-time and/or quality needs. 

  Informed use of inputs. Farmers improve their 
capacity to raise yields through better use of inputs 
and/or use of better inputs. They can identify sources 
of inputs, obtain them more cheaply, and are better 
able to buy and apply them at the optimal times. 

  Improved farm business management. Farmers 
can become better managers through better informa-
tion about which inputs to use, new knowledge about 
grades and standards for produce, and increased 
interaction with corporations, traders, and other 
farmers. 
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Mapping products and resources

Although GPS has been around for more than 20 
years, the release of Google Earth in 2004 
brought the ideas of global positioning systems 
(GPS) into everyday life. The world suddenly had 
a relatively simple map that could be used by 
millions to link data about people, project activities 
and assets to a dynamic visual presentation. Many 
companies are engaged in developing a package 
of GPS-mapping, mobile phone survey 
instruments that are linked to cloud computing 
analytics. This is a powerful combination of 
technologies, which enables data aggregators to 
administer surveys or gather information in remote 
areas, use the cellphone system to record the 
location of the data source and then synchronize 
this information into an online database. 

A more sophisticated use of spatial data use and 
analysis is provided by the HarvestChoice team 
from the International Food Policy Research 
Institute (IFPRI). This team has built a series of 
spatial datasets that study agricultural production 
for staple food crops and linked this with poverty 
mapping and food security. The datasets and 

associated analytical tools are used to generate 
strategic, policy-oriented information about the 
potential payoffs from interventions designed to 
enhance the productivity of smallholder farming 
systems. In one study they evaluated production 
levels of poor smallholder farmers in sub-Saharan 
Africa (SSA). The simulation shown in Figure 5 
maps the area of land allocated to maize, the 
production levels in low input conditions and the 
crop response under intensified conditions 
(where fertilizer and hybrid seed are used). 

Results for maize farmers in SSA, shown below, 
indicate that, without further intensification, only 
15 per cent of current maize growing areas have 
the potential to reliably produce more than 3 
tonnes per hectare (t/ha), a yield level required to 
sustain the cereal needs of a typical smallholder 
household (Figure 5, Map 1). However, with 
well-managed intensification, up to 82 per cent of 
the current maize area shows the potential to 
reliably support the 3 t/ha household needs. This 
type of analysis is being used by researchers, 
donors and increasingly by governments and 
NGOs to make investment and project design 
decisions in agriculture and set monitoring targets 

Figure 5. Mapping maize yield potentials

Map 1. Maize area with > 3 t/ha in majority of  Map 2. Maize area with > 3 t/ha in majority of
years under low-input (green areas)  years under high-input (green areas)

Source: Harvest Choice Labs. Available at http://labs.harvestchoice.org/2011/08/yield-reliability-room-for-improvement/
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for the likely gains that could be achieved through 
implementation of such policies and investments. 
At present these meta level of analyses provide 
more strategic and policy level information, but in 
the near future, this type of information will be 
integrated with local ICT based technologies, so 
that more customized recommendations will be 
available to farmers. 

Distance learning

A critical barrier to change in any system is having 
access to information that allows people to learn 
about new technologies, and also learn new skills 
so that they can use these technologies. The 
education gap is a major challenge for many poor 
countries that are seeking growth opportunities. 
In the past 20 years there has been a massive 
global push to support the rights to education. 
However, the scale of the education gap is 

daunting and with continually growing populations 
there is a persistent resource battle to reach this 
unlettered, innumerate population. In the countries 
of Mali, Burkina Faso and Niger, less than 30 per 
cent of the population is literate. 

One of the options for reaching millions of students 
at affordable rates is to use ICT. There are many 
options from basic literacy methods available on a 
cellphone (Aker 2011) to sophisticated “learning 
management systems” (LMS) which support a 
teacher to set up a virtual classroom, load course 
materials and enroll students. The students read or 
“interact” with the course materials, many of which 
now use multi-media formats. The students take 
quizzes to test their levels of comprehension of the 
lessons and take exercises to test their ability to 
use the knowledge. 

Figure 6 shows a screen from a Catholic Relief 
Service (CRS) course on agricultural marketing 

Figure 6. Screen from a CRS distance learning marketing course

Source: Screensaver from 
Catholic Relief Services.
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basics used as part of the training materials to 
support field agents in learning about buying and 
selling agricultural goods. 

Teachers can talk with students using phone or 
email on a regular basis in one-on-one sessions to 
support the virtual classes. 

Virtual learning tools are now widely used in 
higher education classes and there are an 
increasing number of courses offered through 
Virtual schools and universities. The virtual 
learning environment is attractive, in that courses 
can be standardized to meet specific learning 
goals, the courses can be initiated by students at 
any time, which reduces costs and enables 
students to work to their own timetable. 

Within the development realm, there is a 
considerable effort to provide distance learning 
tools for basic education, but also to provide 
training to project and partner staff. Companies 
such as Agilix (www.agilix.com) are working with 
NGOs to build distance learning capability, which 
will allow course participants in projects overseas 
to work on courses. This can be done in remote 
offline situations, with students only having to go 
online to exchange questions and test scores with 
supervisors. Similarly, Google has created the 
Moodle online open source LMS, and the 
occasionally connected Poodle LMS to support 
distance learning in remote locations. 

Analytical tools and calculators

To support the needs of individual farmers and 
farmer groups, there is also an emerging trend in 
“applications” that can be used to analyze specific 
farm options. The International Rice Research 
Institute (IRRI) is building an application to 
provide farmers with fertilizer recommendations. 
This application will be deployed on a tablet or 
phone and used by an extension agent or loan 
agent to provide specific farm fertilizer 
recommendations for rice. The system works 
through a short questionnaire, and a powerful 
online, cloud-based analytical system uses the 
farm data to generate a custom recommendation.

IRRI plans to extend the service by building a Rice 
Doctor application that assists extension agents 
to diagnose problems with farmers in their fields 
and provide customized recommendations. This 
approach is being adopted by a number of the 
international agricultural research centers (www.
cgiar.org) as a means of disseminating agricultural 
knowledge more widely to the farming community. 

CRS is field testing a basic business planning tool 
and profitability calculator: Farmbook. This 
enables field agents to register farmers, and build 
business plans and evaluate the profitability of 
specific products in their business plans. This tool 
also provides customized business information to 
an individual farmer or a farmer group, and helps 
farmers to make more informed decisions on 
which crops to grow and where to sell their 
products. There is likely to be a major proliferation 
of such farmer-focused calculators in the future, 
especially when farmers start to buy more 
sophisticated phones with dataplans and are 
prepared to pay small amounts of money for 
specific, localized responses. These applications 
will enable farmers seeking certain types of 
information to download a related application and 
fill in a data form. This will set in motion a process 
of online data analysis online, which will then send 
a tailor-made recommendation to the farmer. 

Agricultural market platforms for trading, 
transfer and barter

To support farmer decision making, many 
countries have developed market information 
services. However, the success of these systems 
has been mixed and in many cases, services that 
were government funded have ceased to operate 
due to poor performance. To fill this vacuum, 
private sector companies are developing online 
and mobile based market information services.

Esoko is one of the pioneer mobile based market 
information services (MIS), and this company is 
developing a suite of marketing tools that enable 
farmers to access commodity market prices in all 
the major markets in a country, make offers and 
bids and also ask questions to a helpline. Esoko is 
developing services to support farmers through 
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weather alerts and transport links, and by enabling 
farmers to set up personalized alerts. 

Studies of the Esoko market information platform 
found that traders of agricultural goods in 
countries such as Ghana now spend up to 30 per 
cent of their disposable income on phone calls 
seeking new trade information and new linkages 
with partners, suppliers and buyers (Asihene and 
Jouanard 2009). Market surveys and econometric 
studies have shown that improved access to 
commodity price information is improving market 
integration within countries, and reducing price 
volatility as better price discovery is making 
buying and selling more efficient. 

Does market information lead to 
increased income? 
There are many qualitative studies which have 
found that farmers who use mobile phones to 
access market prices are able to negotiate with 
traders more effectively for better prices. These 
farmers make more informed marketing decisions 
about what to grow and in which market to sell, 
and focus group studies reveal that farmers are 
using their newly found access to market 
information on their phones, to record trends in 
market prices and make speculative decisions on 
storage and sales. 

Despite the massive uptake of mobile phones by 
agricultural producers, there are few quantitative 
studies that provide hard evidence of a link 
between technology and poverty reduction. One 
study (Jensen 2007) describes how fishermen in 
Kerala, India, were using mobile phones to 
increase their incomes. Prior to mobile phones, 
these fishermen caught and sold their fish in home 
markets, on a first-come-first-sell basis. This 
system suffered from high price volatility and 
considerable waste, as fuel costs meant that 
fishermen who could not sell their fish at the first 
market were forced to dump their goods. Phones 
enabled fishermen to call into the markets whilst at 
sea and arrange sales before committing to a 
market. Jensen found that after the introduction of 
mobile phones, 35 per cent of fishermen sold in 
new markets, which dramatically reduced price 
volatility and minimized waste (Figure 7). 

As a result of more efficient markets, fishermen’s 
profits rose by 8 per cent on average and 
consumer prices fell by 4 per cent on average. 
These higher profits paid for the phones within 
two months, while the benefits are long-lasting, 
rather than one-off. As Jensen concluded, 
“Information makes markets work, and markets 
improve welfare,” and clearly technology played a 
key role enabling the right types of 
communication.

Figure 7. Changes in fish price volatility with the use of mobile phones in Kerala.

Source: Jensen 2007

MODULE 3 — ANYTIME, ANYWHERE: MOBILE DEVICES AND SERVICES AND THEIR IMPACT ON AGRICULTURE AND RURAL DEVELOPMENT54

ICT IN AGRICULTURE

Lowering the Costs of Information

The most obvious and cross-cutting way that mobile phones 
can improve agriculture is by improving access to informa-
tion and making it less costly to obtain. In many rural areas, 
the arrival of mobile coverage is a radical change in the 
nature of the information ecosystem. Although simply hav-
ing more information is not sufficient to make advantageous 
decisions (other resources may be needed to implement 
them), it is a necessary step toward access to knowledge. 

Transaction costs are present throughout agricultural value 
chains, from initial decisions about whether and what to 
plant, to all of the operations during the growing cycle, 
harvesting, postharvest and processing operations, and sell-
ing (to intermediaries, consumers, processors, exporters). 

These costs can account for a large share of the cost of a 
farm enterprise.

In a study that compared transaction costs throughout an 
extended period, 15.2 percent of the total cost of farming 
was transactional, and of that, 70 percent was informational 
(as opposed to, say, the cost of transporting crops to market). 
Undertaken in Sri Lanka, where an inconsistent subsidy on fer-
tilizer introduces considerable uncertainty, the study found that 
53 percent of the informational transaction costs were incurred 
during the growing season, when farmers were attempting 
to ascertain fertilizer costs. As shown in figure 3.2, another 
24 percent were incurred during the initial decision to plant or 
not, while only 9 percent of the costs related to information 
were incurred during the selling stage, where studies typically 

Cell Phone Impact on Fish Marketing (SW India)

0
.2

.4
.6

.8
1

2 
pc

t_
ph

on
e

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Survey Week

Survey week

Survey Week

%
 w

ith
 p

ho
ne

0
2

4
6

8
10

12

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

P
ric

e 
(R

s.
/k

g)

0
.0

5
.1

.1
5

.2
.2

5

2 
pc

t_
ha

s_
w

as
te

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

%
 fi

sh
er

m
en

 w
ith

 w
as

te

Cell phones purchased

Reduced volatility and 
increased average price

Fish wastage 5–8%

Fish wastage reduced to zero

REGION II
Phones Added

REGION II
Phones Added

Source: Jensen 2007.

BOX 3.2: continued

8285-Module3.indd   54 11/10/11   2:01 PM



www.manaraa.com13

How is ICT being used in agricultural development?  13

Another study from India (Goyal 2010) compared 
prices that farmers in Madhya Pradesh obtained 
when selling soybeans through regulated 
traditional markets with a network of 1,600 
Internet kiosks (e-Choupals) set up by the 
International Trading Company (ITC). 

Goyal showed that farmers’ prices increased from 
1–5 per cent when they had access to a wider 
range of market information at the e-choupal 
locations. The additional farm income from 
soybeans in Madhya Pradesh was estimated at 
about US$ 10–20 million per year. This income 
gain was a transfer from traders to producers as a 
result of producers’ greater market knowledge 
and improved strength in negotiation.

More detailed studies also found that farmer 
access to market information through radio, 
mobile phones and Internet resulted in higher 
farm-gate prices, a result that supports the 
hypothesis that market information improves 
farmers’ relative bargaining position with local 
traders (Svensson and Yanagizawa 2009). The 
result was consistent with qualitative evidence 
based on interviews with farmers in who received 
market information, which found that farmers who 
regularly used market information were able to 
gain a 12–15 per cent increase in sales prices 
compared with farmers who were not using this 
information technology. Their findings were also 
confirmed in another study (Subervie 2011) which 
found that farmers using an Esoko mobile market 
information system increased their income by 10 
per cent when using data received from Esoko to 
support their business process and sales 
negotiation.

Integrated chain-wide systems

Within every developing country there are a 
number of developed country commercial 
agricultural operators who sell their goods into 
local, regional and international markets. Although 
the number of these fully commercial farmers is 
currently low, in places like sub-Saharan Africa 
they are using highly sophisticated ICT packages 
to support their planning, production, logistics 
and financial dealings. To support their needs a 
handful of companies has built data management 
systems that help these firms to optimize their 
operations along the value chain. 

Muddy Boots has developed a number of 
products, including “QuickFire” and “Greenlight” 
(see Appendix A), that are used by these large 
commercial farming operators and exporters, 
such as Unilever, to manage produce sourcing 
from thousands of smallholder farmers. These 
sophisticated products allow users to track 
information on finance, logistics and food safety 
compliance along the entire value chain. This 
helps businesses address fundamental business, 
food safety and sustainability issues.

Another example that is focused on supporting 
smallholder integration within value chains is 
Cropster (see Appendix A), which is mainly 
working in the specialty coffee sector. Cropster 
seeks to support stakeholders in the whole supply 
chain by providing specialized information 
resources for coffee producers, roasters and 
distributors. The company provides high level 
analytics for each of the players in the chain, 
enabling them to upgrade their existing practices, 
but also to share their knowledge with their value 
chain partners in ways that helps optimize the 
entire chain-wide business model. 
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Five years ago, most ICT services for agriculture 
were confined to the top segment of farmers 
(Figure 8). These highly sophisticated farmers are 
found in virtually all “developing countries” and 
they have access to the same ICT tools as their 
counterparts in industrialized countries. These 
farmers benefit from chain-wide ICT systems that 
integrate production forecasting, financing, 
logistics and food safety / traceability systems. 

NGOs use ICT technologies to support their 
internal financial and management systems, but 
up until recently had few field-based systems to 
support their local partners and the community-
based clients. Similarly, governments have 
invested in a number of in pilot projects with ICT, 
but at this point in time few have scaled up 
practical applications in agriculture. 

However, based on the previous information, it 
can be seen that the rapid rise in ICT technologies 
is now spreading into the smallholder agriculture 
sector and is being used by a growing number of 
agricultural companies, development 
organizations, NGOs and farmers. Within the last 
two to three years agricultural service providers, 
facilitators and investors have entered a period of 
multiple technology development and testing 
programs. Few agencies doubt the value of ICTs 
— the challenge is finding what works, where, 
what is reliable and how services can be 
integrated within sustainable business models. 

During this testing and roll-out period, many are 
asking how relevant the ICT technologies are to 
the poorer farmers shown in Figure 8. 

3
How affordable and 
appropriate are ICT services in 
the development of 
agriculture?

Figure 8. Maize farmer segmentation in East and Southern Africa

Source: Sitko et al 2011

Top 1–2% of commercial farmers who produced 
up to 50% of the traded grain

20–30% of farmers who are market 
neutral (weather dependent)

30–50% of farmers who are net buyers

Vulnerable but viable

Commercial 
smallholders

15–18% of smallholders who sell the bulk of the 
other 50% of traded grain

Vulnerable farmers

Highly vulnerable poor (ultra poor)
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The few surveys that have evaluated ICT use show 
that second tier farmers, i.e. smallholders who 
regularly sell a part of their produce into the 
market, now commonly use mobile phones to link 
with service providers and build relationships with 
their buyers. This farmer segment includes the 
better endowed smallholder farmers who are likely 
to lead in the use of new ICT applications and pay 
for such services. 

The third and fourth-order farmers, who make up 
the bulk of smallholder farmers in developing 
countries, have increasing access to mobile 
phone technology, but many are yet to use the 
technology for their commercial activities. These 

farming families, however, make up the bulk of the 
unbanked rural community and they are 
increasingly using mobile money to receive funds 
from family members (Box 1). The literate farmers 
will be starting to use text messages for things like 
market information and as their phones become 
more sophisticated, they will start to receive more 
service offers, to support their farming needs. 

The very poorest farmers will also benefit from 
linking into the ICT world; mobile money and 
e-voucher offers are available from government or 
development agencies to help them intensify their 
production or gain access food resources in 
difficult times (Box 1).

Box 1. Mobile money: a high-tech solution for cash-strapped communities

The M-Pesa (M for mobile, pesa is Swahili for money) financial service was first introduced in 
Kenya in 2007, where the service has become the main way of sending millions of small cash 
transfers from urban centers to rural communities. The service allows users to deposit money into 
an account stored on their cell phones and send balances using SMS technology to other users, 
who could redeem these deposits for regular money. In its first two years of operation M-Pesa 
reached nearly 40 percent of the adult Kenyan population. The M-Pesa service now operates in 
several countries, has more than 15,000 agents and supports over 9 million users. By facilitating 
the safe storage and transfer of money, it supports mass remittance flows and helps local trade, by 
making it easier to pay people with security, and to receive secure and rapid payment for goods and 
services. 

For many millions of Kenyans, the ability to safely and almost instantly transfer funds to family 
members, friends and business partners, is a massive social change. This method is not only being 
used to support the financial and food security of social networks, it is also being used as a public 
network method to support people’s food security needs, by transferring funds to buy food. 

A similar system is being used in Zambia to disseminate “e-vouchers” to farmers (Sibanda 2010). 
Farmers who register receive prepaid mobile phone vouchers worth about US$ 50 to purchase 
inputs from agro-dealers. Farmer organizations may be able to develop similar arrangements with 
input suppliers. The World Food Programme has also used a similar system with scratch cards that 
enable food aid recipients to access their food rations from warehouses or local vendors in the 
scheme.

Source: World Bank 2011

http://en.wikipedia.org/wiki/Swahili_language
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Standardizing ICT products

At this point, there are few standardized off-the-
shelf ICT products to support poor, smallholder 
farmers. However, there are many development 
groups and companies creating new applications 
to offer the development community. It is difficult 
to identify winners or standard applications at this 
time as the dust from creating and using new 
products is yet to settle. The development 
community is currently navigating through a 
somewhat chaotic period of ICT proliferation as 
would-be providers attempt to build and configure 
the right technology mix, at the right price, to meet 
the diverse needs of the agricultural sector. 
However, as services start to mature, NGOs and 
governments will invest in successful applications 
and rural communities in emerging economies will 
benefit from access to a more consolidated list of 
technology options; and those with a proven track 
record. It will be these technologies that will be 
scaled up to provide widespread improvements in 
natural resource use and market efficiency. 

The result of this process will be to give farmers a 
better understanding of their production and 
market opportunities, and there will be a growth of 
community networks which will use information 
technology to link themselves into more robust 
and lucrative business relationships. NGO 
agencies will support this process by facilitating 
the development of effective rural social networks. 
In the future this will materialize into providing 
millions of clients with distance learning materials 
and services to build the capacity of local service 
providers and clients. Improved information tools 
will also provide service providers and investors 
with the ability to survey, analyze, characterize and 
map project areas and client options more quickly 
and effectively. 

Democratizing development? 

An important outcome from this new ICT-enabled 
ability to communicate, share and analyze 
information will be a general democratization of 
the development process in agriculture and other 
sectors, as client communities use the 
technologies to gain more voice in the 
development process. The ability to locate and 
interact with people in need may have profound 
effects on the way we invest in the relief and 
development domain. It is also likely that new 
types of investors will emerge as a result of being 
able to access remote rural communities more 
readily. 

For the non-profit and for-profit investors who are 
seeking more direct channeling of funds, the right 
set of ICT systems will allow investors to:

•	 communicate directly with beneficiaries, 
clients and their local support service 
providers;

•	 invest in one-to-one, one-to-many, or joint 
investment opportunities to support a specific 
relief need or development goal;

•	 share information quickly with clients and 
service providers,

•	 transmit vouchers and or cash to people, 
communities and potential business partners 
with very low transaction costs; 

•	 monitor progress of their investments in near 
real time; and 

•	 earn interest against development loans. 

Donors are already testing new ways of providing 
food and input support to community members via 
phone based e-vouchers and mobile money. In 
emergencies people can send funds via their 
mobile phones to local charities. There is a 
growing number of internet portals, such as Kiva 
and MyC4, who offer micro-investors the ability to 
invest in small business ventures. 
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Kiva and MyC4 allow charitable investors and 
philanthropic micro-venture capitalists to give or 
lend small amounts of capital, for example from 
US $20 to $500, to support entrepreneurs. The 
donations or loans are based on a portfolio of 
online business plans. The Kiva model works on 
the principle of providing loan options through 
micro-finance institutes (MFIs). An MFI will bundle 
a number of local business plans and then access 
Kiva funds to support the loans – there is no 
interest given to the investor. MyC4 has taken this 
one step further by providing a return on the 
investment and provides a clearer one-to-one 
relationship between investors and entrepreneurs. 
The rapid increase in mobile money transactions 
will lead to an expansion of these types of models.

Through this process, local civil society groups 
will receive more funding, and as their capacity 
matures they will take on more facilitation work, 
with less intervention from external agencies. We 
can also expect an increase in direct funding to 
communities and individuals who can express 
their needs. This will accelerate funding options, 
but it will also bring greater responsibilities to the 
recipients and will require that they learn how to 
manage these resources effectively and show 
investment progress. 

Supporting the development sector

The ICT revolution is also changing how the 
existing relief and development sector works. To 
support the development sector, a new initiative 
has been formed called Nethope (www.nethope.
org/). Nethope is a consortium of NGOs working 
with the ICT industry to promote web-based and 
mobile applications that support both relief and 
development programs. A recent Nethope 
initiative is the humanitarian marketplace, which is 
a portal designed to help NGOs access a range 
of new applications for testing. The site will allow 
for ratings and expert analysis on the usefulness 
of a select number of services. Nethope is also 
seeking to help the NGO community aggregate 
demand for certain applications and products to 
support bulk purchase and reduced costs for 
NetHope members. 

Other initiatives that are helping to raise the profile 
of new ICT applications include the microLINKS 
portal (www.microlinks.org/ev_en.php) and 
Global Broadband portal (agriculture.gbiportal.
net). Both of these initiatives are supported by the 
United States Agency for International 
Development (USAID), with the aim of providing 
development agencies with a constant flow of 
information about new ICT opportunities and 
about how projects are adapting technologies 
and processes to accelerate development impact.

file:///C:\Users\sferris\AppData\Local\Microsoft\Windows\Temporary%20Internet%20Files\Content.Outlook\6XQNV0K1\www.nethope.org\
file:///C:\Users\sferris\AppData\Local\Microsoft\Windows\Temporary%20Internet%20Files\Content.Outlook\6XQNV0K1\www.nethope.org\
file:///C:\Users\sferris\AppData\Local\Microsoft\Windows\Temporary%20Internet%20Files\Content.Outlook\6XQNV0K1\(www.microlinks.org\ev_en.php
file:///C:\Users\sferris\AppData\Local\Microsoft\Windows\Temporary%20Internet%20Files\Content.Outlook\6XQNV0K1\agriculture.gbiportal.net\
file:///C:\Users\sferris\AppData\Local\Microsoft\Windows\Temporary%20Internet%20Files\Content.Outlook\6XQNV0K1\agriculture.gbiportal.net\
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The agricultural development sector is on the 
edge of an exciting but disruptive period that is 
being brought about through the application of 
new ICT processes and applications. From our 
early vantage point we have already seen a 
dazzling rate of change. There are a number of 
reports being released which show the potential 
of mobile and other digital products, and there is 
increasing evidence outlined in reports such as 
the World Bank annual InfoDev Report on 
ICT4AG. 

To make good on the promise of ICT 
transformation, however, many organizations from 
both the public and private sectors will need to 
create new types of partnerships and business 
networks with the millions of smallholder farmers 
in the developing world. The following section lists 
some recommendations that may help to support 
greater use if ICT by development agencies and 
poor farming communities. 

Given the rapid changing context and organic 
growth in the ITC4D sector, policy 
recommendations often have short-term 
relevance, but we list some policy 
recommendations to support better and more 
equitable access and rural development as 
follows:

•	 Promote investment policies that give 
communications companies incentives to 
cross-subsidize investments from higher 
profit areas to expand infrastructure into 
less commercial rural areas. 
Telecommunication companies have 
experienced extraordinary levels of profits with 
the deployment of wireless technologies in 
developing countries. As part of the contractual 
agreements, regulators should work with 

telecom providers to establish measures and 
incentives whereby, profits from the more 
lucrative urban areas are re-invested to provide 
basic coverage in the more remote rural areas; 
such that business success is combined with 
social equity, to provide the less endowed with 
access to modern services. 

•	 In more remote areas combine wireless 
technologies with electrical power 
sources that can be used by communities 
to support other vital sectors, such as 
health and education. Many remote wireless 
stations and masts are located off the national 
electrical grid and are powered by generators. 
However, a large part of the energy generated 
is not used by the communications systems 
and could be used to support local power 
needs for vital services such as maintaining 
vaccine viability for people and animals, battery 
charging for local communications devices etc. 
Companies should work with local 
communities to manage such resources in 
ways that engage and support local community 
needs.

•	 Support income levies within the 
commercial communications markets so 
that a percentage of profit is made 
available for public goods services. To 
support greater access of ICT and targeting of 
services to the poorer communities, 
governments should identify 
telecommunications levies of 1 per cent of 
annual profit which should be set aside to 
finance public goods services, such as health 
messaging, market information and emergency 
alerts for marginal communities.

Conclusion
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•	 Promote and support the development of 
content in local languages to improve the 
accessibility and inclusiveness of ICT 
applications. Cultural diversity of language is 
highest in more remote areas and greater 
efforts should be made to support communities 
in their local languages and dialects.

•	 Support adult literacy and numeracy 
programs in rural areas to expand access 
and usage of ICT based services to 
low-income, more marginal areas. Local 
language content will improve the accessibility 
and inclusiveness of ICT applications. It can 
also serve as an opportunity to capture and 
record local practices and knowledge.

•	 Promote and facilitate the establishment 
of broad public-private partnerships 
(PPP) in the implementation of projects 
that support both public services and less 
commercial areas. Both public and private 
actors are integrating a range of ICTs in 
agricultural value chains and collaboration 
between these partners can reduce costs and 
help extend the benefits to a greater number of 
individuals. The value of public-private 
partnerships for development-based ICT 
cannot be overemphasized. Developing new 
technologies is expensive and any service 
needs to be continually upgraded to stay 
relevant to the customer and functionally viable 
within the network options. 

 Working in this highly dynamic area offers new 
opportunity for greater public-private 
collaboration and, for many, services, scale and 
affordable systems will only be possible 
through such joint efforts. This process of PPP 
not only applies to government and private 
sector initiatives, but also to NGO and private 
sector initiatives. Blue skies research is 
required, and it is encouraging that some of the 
major technology companies such as Intel, 
Google and Microsoft are investing in pilot 
projects and technology teams, such as Open 
Data Kit, to provide the ground work needed to 
build more sustainable and innovative 
development based applications and services.

•	 Promote use of, and investment in, open 
source technology, which offers 
development communities and users the ability 
to work with and use applications that are not 
as constrained by licensing issues as the 
products released through more formal 
commercial channels.
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