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The Internet as information and communication medium for environment, agriculture and rural development in the Dominican Republic - on the example of the community of El Limón de Ocoa

Summary
An Internet-based information service on agriculture and environment for small farmers should facilitate the exchange of knowledge through a dialogue between farmers, specialists and extension officers instead of simply distributing expert knowledge. Extension through the Internet should be actual, quick, free of charge and should deliver solutions that are adapted to the local conditions. Due to computer illiteracy, geographical distance to the telecentre or family obligations, many potential users of the information system are facing barriers to use computers and Internet by themselves. Therefore facilitators will be needed. These may be the local extension officers, volunteers or paid staff. Facilitators and clients must be trained in the use of the service. Relevant content may include information about crop rotation for small farms, the minimization of crop failures and the risks of price fluctuation. Other necessary information includes market prices, forms of direct marketing, the processing of products and income generation for women. Depending on the local conditions, the protection of natural resources (soil, water), the reduction of pesticide use and methods of organic farming will be interesting subjects as well. These are results of an information needs assessment among small farmers and participants of a computer project in a rural community in the Dominican Republic.

1. Introduction
Today, 24 rural communities in the Dominican Republic have access to the Internet. But until now the content of Dominican web sites is mainly commercial and targets an urban middle class audience (UNDP 2003). Web sites and communication forums that are tailored to the needs of the rural population could contribute to making the Internet a useful tool for rural development. Needs assessments are a first step towards the development of relevant content for specific target groups like small and medium farmers. 

This investigation aims at assessing information needs in the field of agriculture and environment/ sustainable resource management in the village of El Limón de Ocoa, Dominican Republic. It draws conclusions for an Internet-based information and extension system (IIES) on agriculture and environmental protection for small and medium farmers in the Dominican Republic. 

El Limón is situated approximately 10 km south east of San José de Ocoa. About 350 inhabitants mainly live on small scale agriculture with an average farm size of 6 tareas (1 tarea = 1/12 ha). Since a couple of years a hydroelectric turbine allows to run light bulbs, radios, TVs and personal computers in a community telecenter (since 1997). The computers are connected to the Internet wirelessly. 

The investigation is based on eight expert interviews. Four inhabitants of the village with key roles in farming, community development and with experience in the use of computers and Internet were interviewed: an ecological farmer, the president of the farmers´ association, and the president and the former president of the womens´ association. Further interviewees are a technical consultant on Internet and community development, a volunteer and an agricultural extension officer, all working in the village. Due to their role in the community, the interviewees are able to give insight into critical issues in farming and environmental protection as well as into the challenges and expectations around the use of the Internet in El Limón. Additionally, one expert on virtual networks for development in the Caribbean was interviewed by email on the design and management of virtual networks for development.
2. Results
2.1. Critical issues in farming and environmental protection in El Limón
Organic farming for healthy food and environment: Traditional slash-and-burn type agriculture and charcoal production lead to the deforestation in the village surroundings. The deforestation caused soil erosion, reduced rainfall and depleted ground water resources. Modern Green-Revolution-type agriculture introduced irrigation, pesticides and mineral fertilizers to the local agriculture. These new technologies brought different types of problems: Pesticides are threatening the health of the farmers who use it and contaminate soil and products. The use of mineral fertilizers contributes to a low level of organic matter in the soil - thus making the sloping terrains even more vulnerable to erosion. 

Today, the farmers of El Limon are interested in organic farming methods that avoid the mistakes of traditional as well as of "modern" farming. ADesJO1, the Association for the Development of San José de Ocoa, started an initiative that encourages farmers in the region to avoid highly toxic pesticides and to produce and use organic fertilizers. The community is currently building a worm composting site where organic fertilizer can be produced. The interest of the community in organic farming methods is motivated by the desire for a sound environment, a fertile soil and healthy food. 

Yet, organic farming is still at an initial stage: The small farm size is a problem for crop rotation and organic production is more labor intensive than conventional farming. Consumers who would buy organic food are still scarce in the Dominican Republic, so that organic products do not sell much better than conventional food. Also, not all of the farmers are convinced that organic methods, e.g. of pest control, work and that the change towards organic farming is feasible. But e.g. an excursion to organic farming projects in Ecuador gave insight in the practice of organic farming technologies and motivated the participants to continue their efforts. 

Marketing and price information: At present, agricultural products are sold to intermediaries that pick up the goods in the village. The farmers receive low prices, while the intermediaries can sell the products at much higher prices in San José or in the capital. One interviewee complains that the prices change quickly. She suggests a marketing organization that can guarantee a certain price level and certain sales quantities for the farmers. 

The risk of price fluctuations and crop failures could be reduced by a diversification of products and a staggered cultivation of crops. Although the agricultural extension is encouraging this, most farmers resist the idea and keep on planting only one crop at a time, preferably at the same time as the other farmers. The reason is probably the small farm size (see above). 

While the villagers sell there market crops at mostly low prices, they have to buy in food expensively in the town since many kinds of food are not available in El Limón. Subsistence farming or gardening could help reduce the costs of living and contribute to a healthy and diversified nutrition. 

One way of self-supply are household gardens (huertos) that women in El Limón want to establish. They plan to grow various fruits and vegetables that at present are not sufficiently available in the community. The surplus products could be sold within the village or in San José. 

Milk goats for every family could supply a source of protein to the villagers. The community needs financial resources for the purchase of these goats. 

Gender: Women and men work in agriculture. Additionally, women are confronted with duties in the household and in child care. As a tendency, women take care of (small) animals while men are responsible for keeping the bigger animals and e.g. ploughing with ox. Women work in the fields e.g. at harvest or post-harvest and bring food to family members that work in the fields. An own income and an increased household income are important motivations for women to work in agriculture. The additional income enables the women e.g. to send their children to school for a longer period of time. 

Erosion prevention and irrigation: Soil erosion used to be a big problem for the local environment. Today, living and dead barriers and drains for rain water prevent it to a huge percentage - though not fully. Therefore there is a need to improve agricultural techniques e.g. by increasing the percentage of organic matter in the soil. The water catchment areas around the village are now partly reforested and protected from felling. But still irrigation water is in short supply. Water saving irrigation techniques like e.g. drop irrigation and the improvement of the water capacity of the soils could contribute to resolving the problem. 

Garbage is a visible environmental problem in the community - the consciousness about contamination through garbage is still small among the village inhabitants. Children from El Limón and a partner community collected garbage on Earth Day, but the interviewees are concerned whether the garbage collection will continue when the volunteer who organized the event is gone. One interviewee mentions that organic garbage could be separated from other waste materials and be composted to produce organic fertilizer, but this has not yet been put into practice.

In order to finance several agricultural projects like drop irrigation, the purchase of milk goats or other development activities, the community needs access to credits, funds and project resources. 
2.2 Media and sources of information
A traditional source of agricultural knowledge is the personal exchange with the older generation and with neighbors and colleagues. Neighbors help each other and the farmers´ association meets regularly. Yet, these meetings are predominantly devoted to day-to-day issues in farming rather than to agricultural innovation. The participating communities of several agricultural projects by ADesJO used to share their experience regularly, but this is not the case any more. Potential partners for an exchange of knowledge and experience are e.g. the cooperating community of Los Corozos, the neighboring communities that will be connected with El Limon through a computer network, and communities in Ocoa where women already manage household gardens. 

Further information sources that are based on personal communication and visual instruction are extension, workshops, courses and lectures as well as field inspections. Agricultural innovation like irrigation, mineral fertilizers, pesticides and other Green Revolution technologies are usually introduced by extension agencies. Today, the extension covers erosion prevention and soil conservation, the use of less toxic pesticides and organic farming methods. One interviewee thinks that extension brings mainly blue-prints instead of solutions that are adapted to the local conditions. Workshops and agricultural extension raised a consciousness for environmental issues. Excursions and field inspections inform farmers about new technologies like drop irrigation or green houses. Many of the interviewees value visual instruction highly for introducing new practices. 

Recently the radio and the Internet were added as information resources. The TV as another fairly new visual medium does not regularly transmit agricultural or environmental information. A radio station broadcasts a regular program in the morning, e.g. on market prices, pests and diseases. 

Written texts are not common, especially because many community members are functionally illiterate. Books and magazines are used only by the more educated members of the community. The ecological farmer and the extension officer complain that books are soon outdated, not always well understandable and expensive. 

The ecological farmer uses the Internet for agricultural information frequently. He is a member of several forums, visits agricultural web sites and uses search engines. The extension officer receives information from the Internet using a research service in San José at times. The Ministry of Agriculture took first steps to connect the extension officers to the Internet: It wants to install a communication network on agriculture that links the headquarters in the capital with the provinces. But the extension officers in Ocoa would receive materials from the Internet in printed form first, only in mid-term they can expect to have their own access. One farmer consulted an expert (se acudió a un experto)by email that sent some useful advice on how to control a pest on tomato. The farmer also visited the website of the expert because of the interesting texts on pest management, crop rotation and land management. One interviewee visited Dominican web sites on environmental issues. He found them too text-heavy, while a community and illustrations were lacking. According to him neither adults nor children in the community visit these pages in search for information. 

Knowledge management: The most common way of knowledge conservation are the notes taken during meetings e.g. of the farmers´ association. An unintentional conservation of knowledge are the copies of correspondence and project proposals stored on the computers of the telecenter. From the beginning of the computer project on, some people collected local knowledge and some young community members started making websites about the village. 
2.3. Chances and potential benefits through computers and Internet
The interviewees consider the Internet a useful resource for information with a huge potential for the future education of the villagers. It could contribute to an increased know-how on agriculture and sustainable resource management and in consequence create chances for a higher income. One interviewee points out that especially villagers with reduced mobility like women and older people could benefit from Internet-based information because they would e.g. save the time for a trip downtown for attending a workshop. But he also emphasizes that only at a certain educational level it is worth investing time in computers and Internet searches. Presently mostly children and youth benefit from computers and Internet, using it for their homework and for making contacts with peers. The children read more than before, because computers confront them with texts and acquiring computer knowledge requires reading. Mostly male teenagers chat with (female) peers in other Latin American countries. This encourages them to improve their orthography.

The interviewees stress that the Internet provides actual and free-of-charge information whereas books are often outdated and expensive. The Internet can thus save money for purchasing books or for informational travel. Advice from the Internet could be tested and eventually put into local practice. Moreover, the Internet can provide timely information when a certain problem is coming up, so that the farmer does not have to wait for the regular visit of the extension officer. 
2.4. Barriers to using the Internet
According to the interviewees, education, income and gender are the most important factors that influence the use of the Internet in El Limon - although principally the computers of the telecenter are accessible to everybody in the village at no cost. 

Education and income: Though the income level in the village is generally low, income differences exist based on land property. The income level is correlated with educational differences. Some villagers are not oriented towards further education or training and therefore not prepared to using the Internet as an information source. Illiteracy is the biggest access barrier to Internet-based information. Many villagers are not even aware of what the Internet is offering. The literate community members do not all have the media literacy that is necessary to navigate through the wealth of information in the Internet.

Age: Presently mostly children and youth use the Internet. They are more computer-literate than adults and account for the majority of participants of computer classes. Some youth even give computer classes and supervise younger children during the practicing hours. 

Gender: Among the younger computer users mostly young men acquire computer knowledge. Young women drop out of the computer classes at a certain age: Early marriages and pregnancies as well as domestic duties prevent them from participating in computer-related activities. Women also have less access to conventional forms of information: Men more than women go downtown for errands (deligencias)and thus have more opportunities to exchange news and learn about upcoming workshops etc.

Some interviewees believe that differences in computer literacy could in the long run increase existing social differences in the community. Improved access to relevant information through the Internet could lead to a more successful agricultural practice and thus to a higher income. Also, computer literate young people may find job opportunities outside of the village and leave. 
2.5 Requirements towards an IIES
Above all, the interviewees see the Internet as a tool that should contribute to improving the social, economical and environmental situation of the community and thus e.g. connect issues like health, environment and education with each other. Improved access to information should result in sustainable local development and facilitate income generation in agriculture and maybe beyond. The interviewees developed a wealth of ideas on how to harness the Internet for agriculture and environmental protection. The priority lies on how to overcome access barriers due to illiteracy and a low educational level. 

The interviews suggest that there are two ways to work around (functional) illiteracy and lack of media and computer literacy in the community: 1. the use of facilitators that forward information to computer illiterate community members. 2. the use of web sites that are specifically tailored to users with a low degree of literacy and little media competence. 

Facilitators would search for and distribute information that is needed by community members. They could also reach out to neighboring communities that do not have Internet access. Facilitators would ideally be paid, because this position requires professionalism and dedication. Also extension officers could serve as facilitators. Yet, the community of El Limón does not have financial resources from for paying facilitators. Alternatively computer-literate children and youth could be asked to serve as volunteer facilitators who could search for information that their parents or neighbors request. 

A good place to distribute information and discuss agricultural innovations from the Internet is the meeting of the farmers´ association. Ideas that seem promising could be tested by pioneer farmers and later demonstrated to others. 

Extension officers could keep themselves up-to date by Internet and improve the quality of the information they pass on to the farmers. 

Web sites for agriculture should be designed in a way that they are motivating to put the information that is presented into practice. Web sites should also provide a community or networking opportunity where the users can contact each other. Agricultural extension in the Internet has to be free of charge and presented in a clear and understandable way. Web sites that target users with a low level of media literacy should use concise and simple texts with plenty of illustrations. But they should also take the bandwidth of the users into account and be optimized for a quick download. Those communities with fast Internet connections could download educational videos. As they present information through visual instruction and spoken text, videos are similar to conventional forms of learning and therefore are likely to receive a high level of acceptance. On the other hand, audio-visuals like video are still fairly new to the community which might reduce their educative effect. 

If farmers were provided with a digital camera they could send images of e.g. diseases or pests to an expert via e-mail and ask for advice. This is particularly useful for small farmers who cannot afford asking an expert to come to their farm. 

An Internet-based information system should allow direct communication of farmers with subject matter experts. This exchange should lead to results that are put into practice and interlink environmental issues with farming. 

There is a controversy among some of the experts about the most adequate form of communication: While one of them points out that real-time events like Internet Relay Chats (IRC) require a high organizational effort to bring all the participants together and are therefore inefficient, another expert stresses that IRC is similar to the traditional ways of direct personal communication. A third opinion is that a chat with an expert over the Internet would despite the real-time nature of the event be quite different from conventional meetings in the community. It would still be worth experimenting with. 

To date the number of potential users of an IIES is still small in the Dominican Republic, due to a lack of Internet access in rural areas and the low level of education/ computer literacy of the target groups. Therefore one expert feels that an IIES at present would not be worthwhile setting-up and maintaining. However, most of the experts would welcome an IIES at least as an interesting experiment that could add value to existing systems of agricultural and environmental information. 
3. Conclusions for the design of an IIES
3.1 Content
Sustainable development: Prior to all subject matter details the interviewees from El Limón see the Internet as a tool for the economic, social and ecological development of the community. Overall goals like this should be taken into account when developing Internet-based extension content. 

Extension should deliver locally applicable solutions. Since especially Internet-based information systems tend to spread "global" information that was developed in a different context, it is most important to use local and regional sources of information or those that take the local conditions into account. This could be done by collecting local and regional expertise / experience and making it available through the Internet, e.g. by facilitating exchange forums between farmers and experts in the region. But still the local farmers will have to adapt ideas from the Internet to the specific local conditions. Internet-based extension should support this by e.g. helping with carrying out tests and experiments. 

Organic farming: In the mid- or long term, the establishment of sustainable farming systems that avoid the mistakes of the traditional as well as the Green Revolution type of farming is on the agenda in El Limón. But not all farmers are convinced of the feasibility of organic farming. Their concerns should not be ignored - they are valuable hints for a feasible alternative in agriculture. The high costs of conversion and the lower labor productivity are challenges on the way to organic farming. Therefore extension should provide information on the necessary preconditions for an economically viable introduction of organic agriculture technologies. 

An IIES should address the day-to-day information needs e.g. about the control of pests and diseases and further develop initiatives to use less toxic substances or substitute them by other techniques. Another step towards organic agriculture is the production and application of organic fertilizer, mainly through composting. The IIES should inform about suitable composting technologies and link waste management with composting. This should be supplemented by information on improving the soil fertility as means against erosion as well as a precondition for the reduction of mineral fertilizer e.g. by a suitable tillage technology. (cultivo del suelo)

For small farms it is difficult to rotate crops - although it would contribute to harvest risk reduction, improved soil fertility and pest management. Therefore it is most important that the IIES delivers information on strategies for small farms to diversify their production (e.g. by taking additional land on lease, the consolidation of land or forms of cooperation between the farmers). 

Subsistence production seems useful when food has to be bought in from the town at high prices when at the same time the agricultural products from the village achieve low prices. The IIES can support subsistence production by advising on suitable crops for household gardens taking nutritional, ecological and economical concerns into account. 

Marketing: An IIES can help making the market more transparent by publishing market prices. This would strengthen the farmer's position against intermediaries and help decision making on marketing, storage and transport. The Internet can also play a role in direct marketing (comercialización directa)e.g. by linking the farmers with customers and supporting the sales activities. Marketing should also extend to surplus products from household gardens. The IIES could also provide further training on the marketing of agricultural, especially organic, products. The certification of organic products should as well be addressed in this context. 

Income generation for women: The interviews suggest that women engage in farming activities out of the desire for an own income. This indicates that there is a need for the support of women's income generating activities that takes their manifold burdens and their restricted access to land into account (see Banco Mundial 2002). 

Erosion, irrigation techniques and catchment area protection: The efficient use of irrigation water, and the support of existing anti-erosion initiatives should be addressed in the framework of an IIES as well, in particular it should link irrigation and erosion prevention with organic farming technologies.

Garbage collection: Since most of the community members do not consider environmentally friendly garbage management a priority, the IIES should raise awareness on the hazards of uncontrolled garbage dumps. Locally feasible ways of waste management should be presented (e.g. the composting of organic materials, the collection of non-organic waste and the separate disposal of particularly hazardous material like batteries etc.).

Funds: Most of the development initiatives and projects in small communities like El Limón will rely on external funds. The IIES should therefore provide links and addresses of donor organizations and funds as well as training on how to apply for funds successfully. 

Despite the wealth of subjects that the interviewees mentioned to be addressed by an IIES it should always be flexible with respect to upcoming new issues, because especially day-to-day matters vary quickly and information needs change with new political and economical conditions. This flexibility is partly a matter of the formal design (see below). 
3.2 Formal design
The formal design of an IIES entails the Internet-services and media to be employed, the degree of interactivity and the adequate presentation of the content according to the needs of the target groups. 

Internet services that allow information exchange in a communicative form as well as audiovisual material will presumably have the highest level of acceptance in a community like El Limón. Even for literate members of the community it is probably easier and more familiar to ask someone for advice online than to scan extensive text documents for the information required. 

Access to specific agricultural information without time delay can principally be facilitated by all interactive systems like e-mail, news groups, mailing lists, chat or bulletin boards. For communicating with experts e-mail allows flexibility in time and is technically robust. Real-time communication should be reserved to a few well-prepared events with a limited time frame as they require a high degree of preparation and coordination. The choice of communication media still needs experimentation, so that the success of the various media for communication within an IIES should be evaluated. 

The IIES should win experts and specialist for a direct exchange with locals. New or actual issues could be discussed in special real-time events like online conferences. The information exchange should extend to farmer-to-farmer networks which would resemble the traditional mutual support among neighbors. The IIES could facilitate these farmer's networks by providing web space, technical support and moderation for communication and sharing of documents etc. 

Knowledge that remains up-to-date for a longer period time could be presented as text in HTML or downloadable file formats. A FAQ with a feedback system could be developed which should be regularly updated and broadened. Since many of the potential users are not used to reading extensive texts, informational material either needs a good didactical preparation (few text mixed with images, not too small fonts etc.) or it should be transmitted by facilitators. Style, vocabulary and the amount of text have to be tailored to the target groups. Symbols and visual abstractions of unfamiliar objects have to be used with care as they may not be recognized correctly. Generally web sites should have a feedback system and a community of readers. Especially for users at a "beginners´ level", the layout and navigation has to be clear and easy to use. 
3.3 User orientation and participation
Usually the target groups of extension projects are not homogenous. They have different needs and expectations according to age group, gender, education, access to land etc. These different needs have to be assessed beforehand when an IIES is designed. Also, new technologies are adopted in stages (awareness - interest - evaluation - trial - adoption) (Campbell & Baker 1997). In El Limon there are clients in different stages from adoption to awareness. They need to be addressed in different ways by training and methods of information distribution (see 3.4). Participation and user orientation also entails that information flows are not one-sided from global experts to local users. An IIES should offer the opportunity to publish local information, facilitate the sharing of experience among the users and actively search for their feedback

Gender-sensitivity: Since women are prevented from participating in computer training by time constraints due to their manifold duties in the household and in agriculture, strategies that allow them to attend training or other computer-related activities should be developed. This could be childcare during computer classes or collective cooking so as to save the time for preparing meals. An effective system of distributing information through facilitators is especially important for women for the same reason. The facilitator should be aware that women often have their own information needs and do not necessarily receive this information through their male family members. In order to make sure that women acquire computer literacy, it is important to start with classes at an early age, before the female teenagers drop out as mentioned above. Relevant content is the main motivation for women to search the Internet and further investigations should explore their information and networking needs in detail. 
3.4 Distribution
The literate members of the community can use an IIES by themselves after sufficient training and introduction. For (functionally) illiterate groups of users a distribution strategy is required: According to the experience of rural extension, information does not reliably trickle down from "information-haves" to "information have-nots", especially not across borders of age, social strata and gender. Information from the Internet should be distributed through existing forms of knowledge exchange that are mostly based on oral communication and visual instruction. 

Extension officer: An easy step to include the Internet into the extension activities is to teach the extension officers how to use the Internet. They can then research and pass relevant information on to their clients. 

Facilitators serve target groups that cannot use the Internet themselves due to a lack of computer literacy or restricted time budget. The facilitators should be able to address different target groups adequately and be accepted by them. It can be useful to have different facilitators for different target groups (men/ women; youth/ adults etc.). Professional facilitators are qualified for their task and can therefore do searches and distribute them more competently than just occasional users. They do not do favors but their service can be demanded which is not the case for volunteers. The danger of using facilitators is that the media literacy is concentrating in their hands. When they leave, their expertise is leaving as well. Therefore, also the members of the community have to be trained in Internet search etc. But at least mid-term there will be no alternative to using facilitators. The facilitators must work regularly and often, and on request in order to enjoy the advantage of the Internet of providing information without time delay. 

When a paid facilitator is not an option, the community can work with volunteers. E.g. the computer literate youth can do searches for their parents or neighbors. This model has its limits in that not all families have computer literate children and that their service is a favor that cannot be demanded. 

Facilitators can read out texts from the Internet to an interested illiterate audience. If the text is of more than immediate importance, the reading can be recorded and later passed on to other communities ore stored for future reference. 

Meetings: (e.g. of the farmers´ association or the farm womens´ association) - though not used extensively for innovation initiatives in the past, meetings have the potential to introduce innovative ideas from the Internet due to the large number of participants and their regularity. 
Participants of meetings can do searches or contact experts by email during the meeting. A facilitator should be present that assists with that. A computer would have to be installed in the meeting room and ideally a video projector would project the screen content to the wall. The facilitator could also use the meeting for distributing results of searches. Meetings would also be a good place to collect feedback from the clients to the information source. 

Links with other media: The radio is accessible for illiterates and is broadcasted widely. This makes it a good medium for distributing information from the Internet to a wider group of users. Radios are comparatively cheap and can be operated even without electricity (with batteries or even with crank handles). The lack of interactivity is the disadvantage of the radio: Messages from listeners have to be transmitted through other media (messengers, cell phones, Internet etc.). 
3.5 Training
The potential users of an IIES need training. According to the level of computer literacy they may need basic computer skills (operating systems, word processing, Internet search and e-mail communication, netiquette etc.) and an introduction to the information system and the different mechanisms of passing the information on to non-users. Ideally, different  training will be offered according to the skill levels and time constraints of the users. Multipliers like extension officers and facilitators should receive training on how to organize information flows between the users and the information system. Users that mainly depend on facilitators will need to know how they can retrieve information, give feedback or post their own information. 
4. Resource collection: Using existing information resources in the Internet
It may still take a long time until extension agencies in the Dominican Republic will offer agricultural and environmental information by Internet. Meanwhile communities with access to the Internet can use existing resources in a systematical way. This chapter makes some suggestions on how to do this.
4.1 Collection of existing information resources in the Internet
The Internet already provides some agricultural and environmental information for small farmers in Spanish. These are e.g. news groups on agricultural subjects, expert data banks, advice pages and instructional material for download. These resources can be collected and presented on a web site with links to these useful resources (portal).

The content of the resource collection should focus on gaps in the existing extension system (deliver timely information, connect farmers with peers and experts). The collection can step by step be extended and completed. Extension agencies can be asked to digitalize information that up to now is not available online. Expert's and specialist's organizations and extension services that are willing to serve as mentors and advisors are useful resources as well. 

A distribution system (see above) links the resource collection to existing information channels. Moreover, information from a different context has to be adapted to the local conditions by trials etc. 

Potential users will have to be trained in the use of the resource collection (see above). 

Not only is information from the Internet distributed among the clients but also the users should be able to post own information and give feedback to the different online information sources. This will encourage these sources to take the needs of small farmers into account. 

In the same time the community should encourage intermediary organizations to use the Internet for information and communication so that in the mid or long term more relevant local or regional content is brought online. 

Communities who start developing a resource collection should network with similar projects for sharing experiences and avoiding duplicating efforts.
4.2 Foreseeing barriers
Due to the low level of computer literacy, the heterogeneous target group, and time constraints especially of farm women the distribution of information is a challenge. The community must take into account that the exclusion from new information flows can contribute to social differences within the community. The acquisition of funds or the continued need for volunteers for the mid to long term sustainability of the project is another challenge to be faced. These have to be taken into account from the beginning of the project planning on. 
4.3 Content and design of the Internet resource collection
In the case of El Limón and communities with similar agro-ecological and socio-economic conditions, the content and design of the resource collection could be based on the results of this investigation. After a testing phase the content can be adapted or modified on the basis of further assessments, evaluation and feedback. Other communities should assess their information needs. 

Internet-based resources on the above mentioned issues could be bookmarked and later organized as a web portal. A larger amount of resources would have to be categorized. These categories would comprise e.g. of different types of resources like expert contact information, web sites and news groups. All resources have to be free of charge so that commercial information sources will have to be omitted. 

Each source should be accompanied by a comment that explains the type of content and the type of media it is using. All resources should at least be roughly documented in written non-digital form, so that also computer illiterate users can screen the resources available. Explanations on how to subscribe to news groups and mailing lists, how to post and how to behave online (netiquette) and how to search a data base would complete the resource collection. 

Immediate need for advice can be covered by asking experts and colleagues online via e-mail or newsgroups. Therefore the community should subscribe to relevant lists. For sharing information with peer communities and projects a separate e-group can be set up, e.g. at yahoogroups.com. FAQs can be answered by experts and collected in digital form. The resulting FAQ list should be made available off-line and online so that users from outside the community can access it as well. 

By means of the online resource collection (web portal) information from the Internet can be passed on to other communities with Internet access in a well organized way. Telephone (where available) is a possibility to pass on more short-lived information orally to other communities. Also radio programs can publish information from the Internet. Regional extension agencies can benefit from information from the Internet as well. However, the community needs incentives for transmitting information to other users. For a certain period of time this could be project funds (to be applied for). It should be assessed whether users from outside the community would pay a small fee for the service. 
4.4 Integrating intermediary organizations
In the framework of the project intermediary organizations should be contacted that are interested in using the Internet and in developing content. The extension staff could benefit from the resource collection and their and their clients´ feedback could help improve the collection. This could increase the demand for Internet-based information which may encourage governmental and non-governmental development organizations to support and develop Internet-based information systems on agriculture and environment. On the political level the interest in online development information is increasing in the Dominican Republic (see UNDP 2003), so that the chances for governmental or donor agency support are getting better. 

The interviews touched the issue of the lack of a critical mass of users that would make an IIES worthwhile. Today there exist about 24 rural communities in the Dominican Republic that have Internet access. If only about 1,000 inhabitants stand behind each telecenter, already 25,000 persons would potentially benefit from an IIES (although the extension clients are less). If agricultural extension officers in the vicinity of the centers can be trained to use the Internet and facilitators can be found, the number of clients that benefit from the Internet access can be multiplied. 
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