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Abstract Infonet-Biovision (www.infonet-biovision.org) is a corner stone of the Biovision Farmer Communication Programme (FCP) in Africa. The programme is supported by Biovision Foundation, a Swiss non-profit organization with the mission of sustainably improving life for people in Africa while conserving the environment as the basis for all life. The FCP pursues a theory of change which postulates that ecologically sustainable solutions are a practical alternative for African farmers to achieve good crop yields without using expensive chemical fertilizers and pesticides. Mobile and web technologies are important for the FCP because the change process can benefit from these tools. We expect that Infonet-Biovision on mobile phones can lead to socio-economic development in terms of food security (through enhanced sustainable agriculture), income generation (from diversified quality products and no expensive chemical fertilizers and pesticides) and gender equality (resulting from individualized access to information). In an ongoing, exploratory project we have developed the beta version of an Android application for Infonet-Biovision. We are also working on a mobile browser version of the website. In this paper we present an assessment of challenges and opportunities for this project which are related to technology (operating systems, technology literacy, devices, data), design (usability, user experience, participatory design and customisation), content (quality, media, user generated content) and the roll-out (target groups, adoption, partnerships).



1. Introduction Mobile and web technologies are important information dissemination tools for the Biovision Farmer Communication Programme (FCP) in Africa. The programme aims to improve the lives of small scale farmers in Africa by supporting the systematic application of scientifically and practically validated research and education in human, animal, plant and environmental health. The FCP is supported by Biovision Foundation, a Swiss nonprofit organization with the mission of sustainably improving life for people in Africa while conserving the environment as the basis for all life. It was founded in 1998 by Swiss World Food Prize recipient, Dr. Hans Rudolf Herren, currently President of the Millenium Institute.1 The FCP aims to bridge the gap between institutional research and farmer application to ensure that knowledge, information and findings from international and national research institutions are rolled out in a practicable format to reach the farmers. Therefore the programme, which has developed over time in Kenya and now is expanding to other African countries, consists of four information outreach pathways: • Infonet-Biovision (www.infonet-biovision.org), launched in 2007, has currently 17'000 monthly visitors from 49 countries in Africa. It is an internet information tool offering trainers, extension workers (Information Officers) and farmers a quick access to up-to-date, scientifically proven and locally relevant information in order to optimise their livelihoods in a safe, effective, and ecologically sound way. It covers information on more than 45 major crops, vegetables and fruits prevalent in Africa, as well as over 685 pests. It also provides information on medicinal plants, fruit preservation and cultural methods, soil, water and land management, animal husbandry and animal diseases. Many examples and case studies are from Kenya or other East African countries. The CD version is also used in countries such as Ghana, Burkina Faso, Madagascar, India and Malaysia. • The Organic Farmer (TOF), started in 2005, is a monthly magazine with practical information on organic farming and environmentally friendly agriculture. 21'000 copies, which reach 180'000 readers, are distributed free of charge to farmer groups in Kenya, Tanzania and Uganda. • TOF Radio, started in 2008, is a weekly radio show broadcasted on Kenya's national KBC Kiswahili Service (every Thursday from 8.15 to 8.30 pm) and Radio Milele (every Tuesday from 8.30 to 8.45 pm). The show has up to 5 million listeners. There is also training undertaken with Radio Amani in Nakuru and Radio Maria in Muranga in order to capacitate these radio stations to use information from Infonet-Biovision and TOF. • iTOF, established in 2010, is a group of computer-literate extension officers who train farmers and also enable them to access information through CDs using OLPC (One Laptop Per Child) and other information material. The pro-
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From 1994 until 2005 Dr. Hans Rudolf Herren was the Director of the International Centre of Insect Physiology and Ecology (icipe) in Nairobi, Kenya.
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ject is an ongoing pilot in four areas: Gatuto in Central province, Kangundo in Eastern province, Molo in Rift Valley, and Busia in Western Kenya. Following successful and promising experiences with AskTOF, a Q&A service with SMS and calls provided by the TOF editors, as well as the launch of a social media and ICT4D strategy, we have developed the beta version of an Android application for Infonet-Biovision. We are also working on a mobile browser version of the website. In this paper we present an assessment of challenges and opportunities for this project in four areas: Technology (-> Section 3), Design (-> Section 4), Content (-> Section 5) and Roll-out (-> Section 6). We start with the strategy and the goals of the project (-> Section 2) and we finish with conclusions (-> Section 7). With this paper – as much as online with Twitter (@FutureForAll), Facebook (www.facebook.com/biovision) and our blog (www.blog.biovision.ch) – we want to share as much of our experiences as possible in order to get valuable and highly appreciated feedback. Furthermore we also want to contribute to research in ICT4D (Information and Communication Technologies For Development) and participate in the debate about the roles of governments and non-governmental organizations in this field.
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2. Strategy and goals Infonet-Biovision is a corner stone of the Biovision Farmer Communication Programme (FCP) in Africa. The FCP pursues a theory of change which postulates that ecologically sustainable solutions are a practical alternative for African farmers to achieve good crop yields without using expensive chemical fertilizers and pesticides. The theory is based on a 4H approach: Animal Health (AH), Environmental Health (EH), Human Health (HH) and Plant Health (PH). This approach, with agriculture at its centre, is also adopted by the structure of Infonet-Biovision and the research which icipe conducts. Furthermore it is in tandem with the goals of the IAASTD (2009) report: To use agricultural knowledge, science and technology in order to reduce hunger and poverty; to improve rural livelihoods; and to facilitate equitable environmentally, socially and economically sustainable development.2 Mobile and web technologies are important for the FCP because the change process can benefit from these tools. Accordingly Biovision has a social media and ICT4D strategy in place which includes activities in Switzerland (fundraising, media relations, event management) as well as projects in Africa. Separate from Infonet-Biovision (see printscreens in Figure 1), which is currently accessed on desktop computers and OLPC (One Laptop Per Child) using the internet or a CD, there are for instance the Facebook fanpage of The Organic Farmer (TOF) on www.facebook.com/tofmagazine or AskTOF, a Q&A service with SMS and calls provided by the TOF editors. Our experiences with information and communication technologies are successful and promising.



Figure 1: www.infonet-biovision.org
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Few farmers have the time, the skills, the literacy levels or the opportunity to interact directly with www.infonet-biovision.org on personal computers (Vallauri 2011: 29). With the OLPC the Information Officers and iTOF provide a bridge between the website and the farmers. Therefore not primarily the farmers alone, but the Information Officers and iTOF are our target groups for Infonet-Biovision on mobile phones. In this functional role they could use mobile phones, but also tablet computers in future instead of the OLPC (-> Section 3). With regard to the farmers as the end users of the information, Vallauri (2011) observed that they are demanding for more information from Information Officers and through training, suggesting that the mobile phone may not be on their radar yet. The sample of the survey included 239 farmers: 195 own a mobile phone, only 53 have a computer, and only 18 use the internet on their mobile phone (Vallauri 2011: 27 ff). This project has an exploratory character which explains why we have developed the beta version of an Android application for Infonet-Biovision while we are also working on a mobile browser version of the website. With this strategy we can flexibly react on changing and unforeseen needs. What we know for sure is that farmers are realizing the value of having good information at the right time for good decision-making as evidenced by their feedback to the FCP. They are expressing demand for information across the agricultural value chains, from production to processing and marketing. We make similar experiences to Jensen (2007): He observed that Indian fishermen call to inquire about pricing, it helpes them decide on the best market to take their fish to. If Infonet-Biovision is accessible from mobile phones, we can overcome the limitations of calls and SMS. Furthermore there are benefits from additional features such as the camera and geo localization which are part of the Android application. On a larger scale we expect that Infonet-Biovision on mobile phones can lead to socio-economic development in terms of food security (through enhanced sustainable agriculture), income generation (from diversified quality products and no expensive chemical fertilizers and pesticides) and gender equality (resulting from individualized access to information). To a large extent men influence TV and radio programmes which are consumed together, this influence is much smaller when it comes to more individually used mobile phones (Donner, Gitau and Marsden 2009: 13).



2.1. Context Several parameters and cirumstances need to be considered in order to understand our strategy and goals on one hand and the challenges and opportunitites for the project on the other hand. One important aspect to take advantage of is that the number of mobile phone users is significantly higher than the number of PC users in Africa. Kenya's 2009 population census indicates that 63 % of households have at least one mobile phone, and only 3.6 % own a computer (Nyaggah 2011). Also about 90 % of the internet access in Kenya is going through mobile phones. Under these cirumstances it makes sense to explore the use of mobile phones additionally to PC in enhancing information access to targeted users. Yet we cannot assume equitable familiarity with the internet: Most people in Africa experience the internet for the first time on their mobile phones. Websites are different on smaller screens, so the PC and mobile phones might not lead to the same internet (Donner and Gitau 2009: 3). Separate from the screen size mobile-centric internet use is cha-
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racterized by greater reliance on (downloadable) applications, restricted bandwidth, payas-you-go prepay metering, and personal devices which move between the home, workplace, school and street. Furthermore there are constraints with the battery, processing power and the navigation since mobile phones are used without a mouse or keyboard. In spite of these challenges, there are additional features such as the camera and geo localization which create opportunities for application.



2.2. Android application This is an ongoing, exploratory project. While we can't go into the details yet of the mobile browser version of www.infonet-biovision.org, the Android application for Infonet-Biovision is advanced enough to be presented. Table 1 shows some screens and functionalities of the beta version.



Table 1: Screens and functionalities



4H selection, Direct link to TOF magazine and radio shows, Direct link for questions and feedback



Topic selection inside 4H, Search field, Content preview



Topic inside 4H, Menu points and pictures depend on article, TOF magazine and radio shows added



Page for questions and feedback with text and pictures, Linked to every topic inside 4H



The beta version is reduced to the core functionalities, but advanced enough so that we can execute a test cycle with the Information Offices and iTOF in order to get feedback and outline the next development cycle (-> Section 4). So far one development cycle took place. The number of test and development cycles later on is not yet defined.
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3. Technology As outlined in Section 2, we have completed the beta version of an Android application for Infonet-Biovision. We can't go into the details yet, but we are also working on a mobile browser version of the website. In this section we discuss challenges and opportunities for this project which are related to technology in terms of hardware and software.



3.1. Operating systems While a mobile browser version of www.infonet-biovision.org would be independent from the operating system (OS), the use of the Android application is limited to devices which support this OS. During the first quarter of 2011 Android had the highest market share globally for the first time in the short history of smartphones (Gartner 2011). This OS also seems to have the best prospects for the African market at the moment. Although Nokia and Microsoft will benefit from their deal that makes Windows Phone 7 the OS for Nokia smartphones which are currently running Symbian. Given their position in other markets Apple (iOS) and RIM (Blackberry) will have difficulties to reach more than a niche market in Africa. We have chosen Android because of its advantages regarding the costs for devices, there is Google and a dynamic developer community behind it, and most of the code was released under a free software and open source license.



3.2. Technology literacy As challenging as the choice of an appropriate OS is the requirement that technology literacy is needed of the users. On one hand the Android application requires knowledge competencies, and on the other hand we have to consider the devices and the OS framework which also concern the mobile browser version. We can alleviate some of the problems which users might have when we maximize the user experience (-> Section 4). Figure 2 indicates what type of questions users should be able to answer.



Figure 2: What should users know?



Take and send pictures? Difference between application and browser?



Read and send SMS? Make and receive phone calls?



Navigate through application or browser?
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Such capabilities need to be kept in mind especially for the roll-out (-> Section 6). But as mentioned we can already address certain problems before (-> Section 4). It's also important that the Information Officers and iTOF, our target groups for Infonet-Biovision on mobile phones, are technology-literate since they work with the OLPC. So we don't consider technology literacy as particularily challenging at the moment. But we also know how to teach technology-illiterate people since we put the Information Officers and iTOF into this position in which they can use the OLPC.



3.3. Data and devices Donovan and Donner (2010) argue that in developing countries the access to prepay data is as essential to the widespread adoption and use of the mobile internet as access to prepay airtime was to the adoption of the mobile telephone. In a survey with 53 African countries they observed that prepay mobile data service is available from at least one out of 38 operators (Donovan and Donner 2010: 264). Regarding the devices and our target group, not only mobile phones, but also tablet computers could be alternatives to the OLPC which the Information Officers and iTOF currently use. The costs of data and devices can actually be a driver towards mobile internet as demonstrated in South Africa (Chigona et al. 2009; Kreutzer 2009). The technology devide does not have to follow the income divide (UNDP 2001). Meanwhile there are other research findings which conclude that mobile phones can lead to poverty if families start to select airtime over food (Diga 2007). We don't consider costs as particularily challenging at the moment because there are various partners the FCP is linking up with in initiatives to roll-out InfonetBiovision on mobile phones. The situation will change once farmers should have the right devices and the opportunity to access Infonet-Biovision from their own mobile phones.
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4. Design Separate from technology, the project also confronts us with challenges and opportunities which are related to design. These issues are discussed in this section.



4.1. Maximizing user experience Although we focus on Infonet-Biovision, the FCP provides us the opportunity to use content from three different media and sources: Texts, photos and audio material from Infonet-Biovision, The Organic Farmer (TOF) and TOF Radio (-> Section 5). As illustrated in Figure 3, the user experience (UX) of Infonet-Biovision on mobile phones is also influenced by the user who – as mentioned in the preceding section – probably never accessed the internet before. The third determinant of UX is context. It carries the burden of meaning in communication (Bidwell 2009: 690). The context also reflects resource constraints regarding money, knowledge and time. Sometimes it limits technology, at the same time technology can slip or jump outside of its intended context (Donner 2009: 98).



Figure 3: What determines user experience (UX)?



User



Content



UX



Context



Source: www.informationarchitects.jp



In an integrated view of content, user and context, we can see that we have to cope with usability challenges in order to maximize the user experience of Infonet-Biovision on mobile phones. Luckily layouts, navigation points, symbols, colors and shapes are not only part of the problem, but also part of the solution. With these instruments we can make the Android application as well as the mobile browser version both useful and interesting. The latter quality shouldn't be underestimated since Infonet-Biovision on mobile phones competes with other applications and websites which are just one click away. This is challenging for the design as well as for the content (-> Section 5). In this setting a question which Donner (2009) has raised might be helpful to come up with good ideas: Does your public health reporting look as sharp and run as smoothly as the downloadable game?
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4.2. Participatory design and customisation Another instrument which provides us with opportunities to alleviate the usability challenges with Infonet-Biovision on mobile phones is a participatory design and customisation procedure. It's a solution for changing contexts, difficulties of capturing users' needs and problems of achieving systems' acceptance (Kimaro and Titlestad 2008). The intention is to bring together generators (innovative, couragous, independent) and validators (selective, constrained, security oriented). The procedure also helps to address gender differences (Tan, Czwerinski and Robertson 2003). We apply rules and practices of Scrum, a process for managing software development projects (Schwaber 2004). Figure 4 assembles the other elements of the participatory design and customisation procedure which we use in order to test the beta version of the Android application and outline the second development cycle.



Figure 4: What is involved in the participatory design and customisation procedure?



Questionnaires & Group discussions



Tasks & Scenarios



Participants



Moderator & Observers



Script & Instructions



The figure above assumes that the participants (sample), the right equipment (mobile phones) and an appropriate location are in place. When the sample is built the aims of participation, the forms of participation and the skills needed for participation have to be defined (Dearden and Rizvi 2008). Our sample contains the target groups of Infonet-Biovision on mobile phones: The Information Officers and iTOF. We meet them in a location where they currently use the OLPC. The tasks and scenarios are related to features of the Android application. A script and instructions are needed so that the participants know how to go through the tasks and scenarios. Before and afterwards we collect as much information as possible with questionnaires and through group discussions. Separate from a moderator, there are participant observers needed to capture information which can't be collected with questionnaires and group discussions.
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5. Content In the preceding two sections we have discussed challenges and opportunities for Infonet-Biovision on mobile phones which are related to technology (-> Section 3) and design (-> Section 4). In this section we will take a closer look at the content.



5.1. Quality content from different media Because the information outreach pathways of the FCP exist for several years, there is a rich archive with texts, photos and audio files. It contains 560 pages with text and pictures from 6 years of TOF, 40 radio shows from 3 years of TOF Radio, records of the calls and the SMS communication through AskTOF, and last but not least content from Infonet-Biovision: 1'300 illustrations and colour pictures of major crop pests and diseases including descriptions for quick and accurate identification, and over 3'000 pages with comprehensive information for all 4H sections. Vallauri (2011) has observed that the most accessed content on Infonet-Biovision is photos and audio files. Not only with regard to this insight we can see potential for video material which will be explored. It's a valuable opportunity for Infonet-Biovision on mobile phones that there is enough content from different media. Furthermore the quality of this content is proven through an established quality control procedure: Firstly information from research by icipe and other institutions is compiled, then formatted to enable easy use and understanding by practitioners, and finally it is peer reviewed scientifically, but also regarding the adaptation and application.



5.2. Dealing with user generated content The content for Infonet-Biovision is created based on feedback and queries from farmers which feed into the uptake of new research and information development activities. Farmers call, send SMS and use the Facebook fanpage of TOF. The functionalities of the Android application (-> Section 2) create the potential to get more feedback or even user generated content from Information Officers, iTOF and farmers. Figure 5 shows that there are challenges and opportunities and we have to deal with both sides of user generated content.



Figure 5: Two sides of user generated content



Challenges Quality Quantity Relevance



User Generated Content



Opportunities Decentralization Crowdsourcing Spontaneity



Farmers are not only important sources of information, they also trust each other. If we think about user generated content it's also important to see that for the users the mobile phone is not merely a symbol of economic development or productivity, rather it is one of
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self-expression and social connection (Donner 2009: 99). These forces, which explain the success of Facebook particularily and social media in general, can be exploited in order to get useful insights into local ways of doing and saying (Bidwell 2009). The interactivity also helps in the competition against other websites and applications.
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6. Roll-out As discussed in Section 2, we have completed the beta version of an Android application for Infonet-Biovision. In the next project phase we will involve the Information Officers and iTOF into a participatory design and customisation procedure in order to test it and outline the second development cycle (-> Section 4). These officers will again be important for the roll-out of Infonet-Biovision on mobile phones, either for Android or mobile browsers. ICT4D research findings show that the adoption of technology is strongly influenced by trusted, local people (Campbell and Russo 2003). Word-of-mouth and peerto-peer learning are successful concepts which can explain the widespread diffusion of the chat program MXit in South Africa or the payment system M-PESA in Kenya (Gitau, Donner and Marsden 2010).



6.1. Adoption by target groups According to Vallauri (2011), who compiled a survey with 239 farmers who use information from Infonet-Biovision, the Information Officers are the second and other farmers the third most important sources of information for farmers, behind the radio which is on top of the list (Vallauri 2011: 15). This result supports our decision to consider the Information Officers and iTOF as target groups and (early) adoptors of Infonet-Biovision on mobile phones (-> Section 2). They currently use the OLPC in order to provide a bridge between www.infonet-biovision.org and the farmers – in this functional role they could use mobile phones, but also tablet computers in future (-> Section 3). The fact that, together with the Information Officers, other farmers are important sources of information will also help to foster the adoption and diffusion of Infonet-Biovision on mobile phones. The distribution model of TOF, which doesn't offer individual subscriptions and is distributed free of charge solely to farmer groups, allows us to contact farmers in Kenya, Uganda and Tanzania very efficiently. Figure 6 argues that trust and training are important preconditions for (early) adoption. Luhmann (1979) describes trust as a mechanism that reduces complexity and enables people to cope with the high levels of uncertainty and complexity of life.



Figure 6: Adoption through trust
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Adoption 



Infonet-Biovision on mobile phones will be trusted if our target groups understand the benefits and know how to use it. We have training expertise with technology-illiterate people since we put the Information Officers and iTOF into a position in which they can use the OLPC.



6.2. Existing partnerships In addition to the Information Officers, iTOF and the farmer groups, there are other networks which will help us during the roll-out of Infonet-Biovision on mobile phones. It has already been linked to the websites of the Kenya Agricultural Research Institute (KARI) and Safaricom Ltd, a major Internet Service Provider in Eastern Africa. Current partnerships that make extensive use of www.infonet-biovision.org include: • KARI Katumani field station (Kenya Agriculture Research Institute) • KEFRI extension workers (Kenya Forestry Research Institute) • Two field demo plots with ACT (Africa Conservation Tillage Network) • AIRC desk officers (Agricultural Information Resource Centre) • KENFAP information centres country wide (Kenya National Federation of Agricultural Producers) • Two KENDAT farmer outreach centres (Kenya Network for Dissemination of Agricultural Technologies) • Katoloni Mission CBO (Umbrella organisation for over 70 farmer groups in Machakos area) • KenCall (large call centre with a farmer help line funded by Bill and Melinda Gates) In later phases of the project, after we tested the beta version of the Android application with the Information Officers and iTOF and following the second development cycle, we intend to include actors from the networks listed above into the participatory design and customisation procedure (-> 4. Design). These people can be considered as additional target groups for Infonet-Biovision on mobile phones. Because of their background they have a different viewpoint compared to the Information Officers and iTOF, thus they can provide us with different feedback and ideas.



6.3. New partnerships The FCP considers partnerships as key to successful scaling up of information delivery to farmers. Therefore the programme seeks to work with strategic partners to enhance outreach. To achieve a marketable and sustainable FCP, strategic partnerships are particularily needed in terms of content development and quality control, outreach activities, and technical capacity building. On one hand a network with expertise in these areas can support the roll-out of Infonet-Biovision on mobile phones, either for Android or mobile browsers. On the other hand such partnerships are also crucial if we think beyond the
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roll-out when new tasks and questions will arise. For instance, we mentioned that there is potential for user generated content and video material (-> Section 5). But the exploration and exploitation of this potential comes at a cost since user generated content should be reviewed and video material needs to be produced.
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7. Conclusions We expect that Infonet-Biovision on mobile phones can lead to socio-economic development in terms of food security (through enhanced sustainable agriculture), income generation (from diversified quality products and no expensive chemical fertilizers and pesticides) and gender equality (resulting from individualized access to information). Mobile and web technologies are important for the Biovision Farmer Communication Programme (FCP) in Africa because the change process which the FCP pursues can benefit from these tools. The first project milestones are behind us and we have completed the beta version of an Android application for Infonet-Biovision. We can't go into the details yet, but we also work on a mobile browser version of the website. In this paper we presented an assessment of challenges and opportunities for this project. After the evaluation of these issues we can conclude: • Exploration: This is an ongoing project with an exploratory character which explains why we have developed the beta version of an Android application for Infonet-Biovision while we are also working on a mobile browser version of the website. With this strategy we can flexibly react on changing and unforeseen needs. • Context: Given their importance in Africa, mobile phones are an appropriate tool for the theory of change which postulates that ecologically sustainable solutions are a practical alternative for African farmers to achieve good crop yields without using expensive chemical fertilizers and pesticides. Meanwhile we cannot assume familiarity with the internet and not only because of different screens the PC and mobile phones might not lead to the same internet. • Operating systems: Android currently has the best prospects for the African market among the operating systems for mobile phones. We have chosen it because it has advantages regarding the costs for devices, there is Google and a dynamic developer community behind it, and most of the code was released under a free software and open source license. • Technology literacy: Many people in Africa access the internet for the first time from a mobile phone. However, regarding the target groups of InfonetBiovision on mobile phones, it's important to point out that the Information Officers and iTOF are technology-literate since they work with the OLPC. • User experience: In the next project phase we will involve the Information Officers and iTOF into a participatory design and customisation procedure in order to test the beta version of the Android application and outline the second development cycle. This procedure helps us to cope with the usability challenges of Infonet-Biovision on mobile phones. • Content: Because the information outreach pathways of the FCP exist for several years, there is a rich archive with texts, photos and audio files. There is not only enough, but also quality content available because a quality control procedure is in place. We can see potential for user generated content from Information Officers, iTOF and farmers as well as for video material.
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• Roll-out: Our network with Information Officers, iTOF, farmer groups and partnerships is not only helpful for the participatory design and customisation procedure, but also later on for the roll-out of Infonet-Biovision on mobile phones, either for Android or mobile browsers. It's crucial for the adoption and diffusion of technology to be in a position that allows to apply the successful concepts of word-of-mouth and peer-to-peer learning. At some point in the project there will be planning needed that goes beyond the roll-out of InfonetBiovision on mobile phones. With this paper – as much as online with Twitter (@FutureForAll), Facebook (www.facebook.com/biovision) and our blog (www.blog.biovision.ch) – we want to share as much of our experiences as possible in order to get valuable and highly appreciated feedback. Furthermore we also want to contribute to research in ICT4D (Information and Communication Technologies For Development) and participate in the debate about the roles of governments and non-governmental organizations in this field. Since this is an ongoing, exploratory project it's too early for conclusions with regard to the latter intention, but we look forward to expressing our thoughts and ideas once we could accomplish the next project phases.
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