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The World Agricultural Information Systems Project has been tasked by the Bill and Melinda Gates Foundation with the following objectives:  1) identify priority information needs of smallholders and their support network with special emphasis on the needs of women; 2) explore the application of new technologies to the "first kilometre" problems of communities of smallholders accessing up to date and relevant information; and 3) understand the institutional, economic and social context in which smallholders operate as a broader context for effective smallholder development.  In the broadest sense, the challenge is to identify funding opportunities to support information exchange, enhanced decision-making and the exercise of choice as new courses of action unfold for smallholder farmers. The project is implemented by a 10-person design team consisting of individuals with a range of expertise – agriculture, innovation, ICT, business, education, evaluation, etc. Information access is viewed as a necessary, but in most cases, not sufficient solution to improvement in smallholder livelihoods.  Better access to credit and inputs on the one hand, combined with better access to markets on the other (to name but a few issues), will need to be made available in order for smallholders to take advantage of the new information sources. 

The literature is rich with empirical, conceptual and anecdotal information on past smallholder development efforts - both successful and unsuccessful.  The project included literature reviews to identify themes and opportunities emerging from past experience.  The result was a mapping of the smallholder space to identify points of leverage where improved information access could have the most impact.  Emphasis was placed on both "upstream" opportunities to enhance the effectiveness of institutions such as universities, research institutes and government agencies in their efforts to support the information needs of smallholders;  as well as efforts to empower smallholders and their communities more directly through initiatives involving cooperatives, community knowledge workers and the smallholders themselves.  The entire "information supply chain" was deemed critical in this regard.  In many cases, "upstream" investment has been extremely sparse and the institutions with the responsibility for disseminating information to smallholders sadly underfunded.  On the plus side, however, an emerging opportunity emphasized in the literature and later on the ground during our site visits, is the increasing reach of ICT even in many of the most remote areas populated by smallholders.  Technologies such as cell phones, community radio, various forms of Internet access, podcasting, television and others are extending their reach even beyond the range of electricity grids.  In Zambia as one example, cell phones are now estimated to number about 1.5 million, in use by about 15% of the population of the country and projected to grow so fast that this number could exceed 4 million or 40% of the population within five years.  It is becoming increasingly clear that a multi-faceted approach to information and technical support of smallholders is practical and offers new opportunities to link sources of information directly with communities and ultimately the end-user. 

At the same time, the needs and opportunities facing smallholders are becoming more complex in the face of globalization, privatization of markets and global climate change to name a few of the most important considerations.  Forces such as these transform the smallholder space, posing new threats as well as new circumstances that enhance the opportunities to advance along pathways out of poverty.  For the majority of the past ten thousand years of agriculture, farmers lived in a virtual global community. That "global village" may have only been their village and a few other villages in the vicinity, but the farmer had near complete knowledge of all important agricultural variables and where to find agricultural knowledge -- the village elders. The advent of a true global community has opened up the many thousands of virtual global villages of times past. Farmers no longer know what is being planted, what is being paid or where to find complete information. Technology has helped to create the problem by breaking down the walls between previously self-contained communities; it now has the ability to re-integrate information sources so that the farmer can join the global village as a full member.

The Project To Date: 

As a first step, the design team undertook two field trips to examine smallholder information access first-hand.  One visit was made to southern Asia (India and Sri Lanka) and one visit was made to Africa (Mali and Zambia).  The data collected from these field visits helped set the scene and informed the design of two international workshops - one at Cornell University in Ithaca, New York, USA (October 2007) and the other still to be held in Livingstone, Zambia (November 2007).  At the first workshop, a combination of agricultural, education, business and IT specialists were convened to map out the information needs of smallholders and to begin an investigation on how smallholders could at once be given greater access to that information and be empowered to express their voice in influencing the type and content of information they use.  At the end of the workshop, based on the deliberations of the participant groups, the Design Team drafted a problems and solutions summary, which forms the basis for a series of specific concept notes for consideration by the Zambia workshop.

The following “map “ of information needs is broken down by actors along the agriculture information chain; ultimately all of these needs should be met in a manner that benefits smallholder farmers.

First Kilometer Audience 1 – Smallholder farmer (direct)

1. Challenge: Agriculture is devalued in primary and secondary education: poorly designed and given undesirable connotations, e.g. agriculture is sometimes used as punishment like detention. 

2. Challenge: Many smallholder farmers are unable to obtain accurate market information.

3. Challenge: Delivery of information to smallholder farmers is hampered by limited telecommunications, and related infrastructure. 

4. Challenge: Farmers do not have access to reliable information about crop production technology, e.g. use of seed, fertilizers, pest control.  Information needed in local context.

5. Challenge: Disarticulation of farmers’ information sources, production advice and marketing opportunities -- the necessary knowledge to enable people to produce for markets and reach those markets is lacking.

6. Challenge: (Note: this Challenge was discussed at the Cornell workshop but is out of scope for further consideration at the Zambia workshop) Farmers lack access to credit, and where credit is available, landless and women often don’t qualify, interest rates are high, applications are hard to complete, terms are not transparent. 

Audience 2 – Extension Community (public, private, NGO) 

7. Challenge: Traditional information delivery methods have not worked well and are too top down. 

8. Challenge:  Extension professionals lack key skills – ICT, brokering, managerial and leadership.  

Audience 3 -  Agricultural Universities and Research Networks

9. Challenge: The universities in SS Africa are overwhelmed by demand, under-financed, isolated from other agricultural researchers and, lack public appreciation

10. Challenge: Inadequate access to Internet bandwidth prevents universities from gaining access to existing high quality online content.

11. Challenge: Agriculture post-graduate students and faculty do not have access to up-to-date curriculum material, including textbooks, reference material, local and international journals, audiovisual aids, etc.

12. Challenge: SSA universities have inadequate faculty to provide quality post-graduate education.

13. Challenge: Agricultural curriculum is outdated and not always locally relevant

Audience 4 – Undergraduate students in agriculture 

14. Challenge: Agriculture is considered a last choice option for newly enrolling undergraduates.  There is a need to make undergraduate agriculture programs relevant and connected to potential employment opportunities.

Audience 5 – Agricultural researchers

15. Challenge: Agricultural researchers are not closely linked with farmers, so research is not based on the needs at the farm level, and research information that is relevant to the farmer does not reach the local level.

16. Challenge: Adequate high quality agricultural information is not readily available or is difficult to locate. 

After the workshop, the participants were invited to remain involved in the project by joining the design team in developing proposed initiatives to promote smallholder information access. 

To date, the design team has received and/or itself developed approximately 25 proposed initiatives (links to these mini-briefs sent to Cornell and Zambia workshop participants via email, and hard copy to be distributed in Zambia).  Many of these so-called solution scenarios address multiple challenges. The solution scenarios are in varying degrees of "rough draft" status - some may lead directly to an approximate ten page mini-proposal, some may end up being combined together, others may be determined to be impractical or lower priority, while many new ideas still may be developed.  The design team grouped the existing initiatives into eight primary subject areas in order to provide a framework which could serve as a starting point for consultation at the Zambia workshop.  The eight themes are discussed briefly below: 

1. Policy Issues

a. Building African Support for Agricultural Biotechnology

b. A Metastructure for Agricultural Research and Development Projects

A few broad policy issues were identified as priorities. The two solution scenarios in this group are quite different in nature. The first solution scenario intends to create a scalable project to build biotechnology educational and outreach capacity across Africa in order to help reduce the “biotechnology divide” between African and Asian smallholders. The second looks at creating an overarching framework for strategic decision-making regarding the relationship between research, experimentation and development projects on technology and social solutions to smallholder information needs.

2. Agricultural Extension

a. Scaling Up the Farmer Field School Extension Model

b. Creating an Integrated Network of Sub-Regional Innovation Centers

c. Building National and Regional Agricultural Market Information Systems

d. Generating Market-Based Systems for Integrated Soil Fertility Management

e. Fostering Broader Use of Participatory Research

A key component of the agricultural information system in most African and South Asian countries has been the extension system.  As long standing and often hard working as the legions of extension officers have been, it is widely recognized that in most countries, the extension system is either broken, outdated or both.  A substantial upgrade and transformation of the system, its support and its players will be required in order for it to regain relevance in 21st century agriculture.  Solution scenarios in this section include initiatives that emphasize the training and upgrade of new and existing extension officers, initiation and/or upgrade of market information systems, the creation of sub-regional innovation centers which would experiment with the implementation of new technologies and train individuals at varying levels as to their use by and for smallholders, as well as the support of upstream support institutions including universities and research institutes.  The fostering of new partnerships involving direct cooperation between the private sector and various participants in the information supply chain are included as well. 

3. Developing Capacity at the Community Level

a. Enhancing Real Time Information Delivery to Small-holder Farmers in Africa and South Asia through Community Knowledge Workers

b. Creating Integrated Information, Extension, Credit, and Marketing Cooperatives

c. Enhancing Agricultural Education in Primary and Secondary Schools

d. Using Radio to Deliver K-12 Ag Education

Perhaps the most excitement at the Cornell workshop was directed toward the development and strengthening of community level resources.  Three themes emerged as particularly powerful opportunities: the creation of community knowledge worker networks, fostering the development of cooperatives, and exploiting new opportunities to reach and empower smallholders directly through emerging technologies.  Historically, contact across the "final kilometre" was left to the extension worker.  This was because limited technology, limited human and financial resources combined with long distance and far-flung smallholder residences made direct contact between central agencies and local communities impossible.  The extension officer network, although stretched beyond reasonable limits, was the best answer available.  Now, however, the proliferation of new communication technologies is expanding the range of opportunities to supplement the valuable services of the extension officer with direct connection at the village level through broadcast and narrowcast technologies.  This collection of initiatives examines the various opportunities to build "information pathway redundancy" into the shareholder space.  Instead of relying upon the extension worker as THE conduit of information, they are joined by several parallel communication opportunities.  For some smallholders, ability to use cell phones and other technologies will allow them direct access to powerful information sources likely for the first time.  Others will be direct beneficiaries of community-level knowledge workers and cooperatives which could be trained to serve as new conduits of information in support of enhanced smallholder decision-making. 


Building capacity at the community level should include a focus on ag education for children. The majority of children in Africa and South Asia live in rural areas and their lives are likely to involve some sort of agriculture. Yet, educational curriculum for rural children is essentially the same as for children living in urban areas. To address these issues, solution scenarios are included to assist ministries of education, schools, text book publishers, and other entities involved with educational curriculum to modify their content so as to best meet the needs of rural children.  The enhanced curriculum would be designed to offer several options to these children including:  ability to critically evaluate and better utilize new sources of agricultural information, pursue other forms of gainful employment in the rural areas, or become better prepared to work in growing urban areas.

4. Technologies and Information Exchange Systems (Part 1)

a. Creating and Operating a WorldAgInfo System

b. Establishing Reliable High Speed Internet Access at Agricultural Universities in Africa: the Ubuntu-Net Model

c. Creating and Operating National Agricultural Information Exchange Points


The Internet is one of the most revolutionary communication systems since the telegraph, yet its development has lagged far behind in Africa and many parts of South Asia. If information is to reach the diverse audiences required by the solution scenarios listed here, the Internet will be one of the central technologies for making these projects possible. These three solution scenarios are intended to create an infrastructure to facilitate the other projects. The national ag information exchange solution scenario attempts to jump-start the Internet by creating a local repository of agricultural information within the country. This allows Internet service providers to provide access to the information at inexpensive rates because they do not have to pay for the exorbitantly priced bandwidth connecting the country to the international Internet. Ubuntu Net links universities, research institutions and government agencies via Internet connections. WorldAgInfo system is a collaborative web-based service which stores, organizes, and collects user feedback on the agricultural information collected by the domestic Internet solution scenario.

5. Technologies and Information Exchange Systems (Part 2)

a. Developing, Sharing and Delivering Smallholder RadioAgInfo Content

b. Communicating agricultural information via cell phones (World Ag Cell Phone)

c. Using Participatory Radio and Video to Extend Reach of Agricultural Extension Activities.

d. Using Video to Improve Information and Knowledge Flows from and among Smallholders


The cell phone is emerging as the most successful new communication system in Africa and South Asia. While the cell phone network is currently being used by a number of agricultural projects, the potential is just now being explored. Cell phones can be used to provide audio content to illiterate users and data files to users who might not have a computer. In fact, one of the solution scenarios envisions the cell phone as being used as a limited alternative to the personal computer. 

Technology in itself does not have much meaning if there isn't content to be transmitted or processed. A major communications success story in Africa is radio, especially community radio. Many students are currently unable to attend school but could be taught via radio. There are currently existing radio-based education systems that are working well. One of the solution scenarios would cooperate with current projects to produce educational content with an agricultural focus. Given that most children not having access to schools are in rural areas, it makes sense that the education they would receive over the radio would contain content relevant to their likely future profession as farmers. Where the Internet has become widespread, peer created content is a powerful new force. Recent evidence suggests that farmers use and value the information provided by other farmers. The proposed Peer Content Creation solution scenarios would support the development and sharing of peer created content via audio and video. 

6. Technologies and Information Exchange Systems (Part 3)

a. Expanding African Access to Global Scientific Literature in Agriculture, Environment and Health 

b. Building Online Delivery Systems and Repositories for Agricultural University/Extension Publications and Journals

c. Delivering Non-Academic Agricultural Content to Support Agricultural Extension Activities

Most agricultural libraries are in deplorable condition. Creating and sharing digital databases is realistically the only means by which these libraries and the universities and research institutions which host them can be brought up to international standards. These solution scenarios would create a number of approaches to ensure that agriculture post-graduate students, faculty, and extension workers have access to up-to-date material and information, including textbooks, reference and training material, local and international journals, audio-visual aids, etc.


7. Women

a. The Economic Empowerment of Women in Agriculture in Africa and South Asia

b. Developing the Capacity of Extension Officers and Their Organizations to Train, Work with and Support Women Farmers 

c. Five Skill Sets to Develop the Capacity of Women Farmers to Demand and Use Extension Information.

Women are major contributors to agricultural production in both Africa and South Asia, but they often can't access the (even) inadequate information their male counterparts receive. After decades of research, there is still a lack of understanding on how to help rural women gain economic empowerment through three pathways out of poverty: farming, rural nonfarm employment and migration to market towns and cities. One solution scenario calls for research to fill this gap in understanding. Two solution scenarios are aimed at near-term activities to improve women’s  access to agricultural information by identifying examples of successful women's cooperatives and then helping to communicate these successful models and lessons to other women's cooperatives, and by helping extension workers, most of whom are male, to best understand the agricultural information needs of women farmers and how to communicate with women in a culturally appropriate manner. 

8. Preparing Universities for the New Agriculture

a. Market and Technology Led Curriculum Enhancement at Agricultural Education Institutions in Africa and South Asia

b. Preparing Universities in Africa and Asia for the New Agriculture

c. Developing Online and Offline Textbook Collections to Support Agricultural Curricula

Agricultural universities have been frozen in time. After a period of growth, they faced budget cuts which have curtailed the hiring of new staff and the development of new programs. This budget induced stagnation has resulted in an agricultural university system unable to respond to the vital topics of the day. This solution scenario would bring together leaders of agricultural universities and research institutions to determine what a new agricultural curriculum should include. This new relevance should then make it possible to get additional funding and to develop partnerships with the private sector. The goal is to reinvigorate the agricultural university system so that it can meet the needs of today's smallholders and their information support system. The market-based Curriculum solution scenario proposes to work with the private sector in agriculture to produce business-oriented learning modules to upgrade the existing curriculum offered in agricultural universities. The goal is for agricultural students to graduate with a better understanding of the private sector.

As can be seen in the above discussion, the information needs of smallholder farmers must be understood and served in the broader context of their life circumstances – the limitations imposed and the opportunities offered by their environment.    It is hoped that this rudimentary map of the smallholder information space, will serve as a useful starting point for the week’s discussion in Zambia.  We invite you to use this document as a catalyst for your thinking, and hope that it will foster a high level of creativity as we seek innovative ways of providing voice and information access to smallholders.   
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