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1	Initiation: Problem Landscaping
[bookmark: _Toc455055169]1.1	Introduction
The discourse around the nature of markets dominates discussions on farmers’ market and price decisions in many developing countries. The mainstream view considers a free market that fosters competition to promote the best interests of consumers and producers alike. Often combined with this belief is the view that efficient markets are formal, modern and accountable. Farmers are seen as operating mostly in informal arrangements which vastly reduce their ability to make market and price decisions in congruence with market demands; this reduces returns for their effort and hence their wellbeing. To this end, several efforts have been directed towards issues relating to farmers’ market participation in many developing countries of the world.  The main driving force has been to achieve economic development, poverty reduction, and commercialization of agriculture and overall well-being of the affected farmers. However, much recent efforts have tended to focus on market access strategies (Shepherd, 2005; FAO, 2006; Fischer and Quim, 2012; Chamberlin and Jayne, 2013); market access challenges (e.g. Markelova et al., 2009; Bijman and Wollni, 2008; Ali and Kumar, 2010; Tong et al., 2012) among others, with little effort on farmers’ decision making. 

Our fundamental motivation was that, among others, the agricultural market environment is continuously changing and requires more attention on the interaction of individual market participants, technological opportunities including uncertain government’s priorities. A paradigm shift has been caused by these external and internal entities such as market liberalization, infrastructural development, including dynamism in consumer environments (Bijman and Wollni, 2008). These continuous changes present challenges to farmers’ marked competitiveness including their decision outcomes. In this work, decision enhancement services perspective was used as a lens to leverage farmers’ market participation by identifying and focusing on their market “decisions that matter” (Keen and Sol, 2008). There are many decisions that need to be made, however, decision makers at all leves need to take on those that really change life and make a difference in society. 
Agriculture in developing countries is characterized by small subsistence systems with low levels of mechanization (Alonge, 2004), an issue, which influences the decision making process of agricultural market stakeholders. In an attempt to change the status quo, governments including other stakeholders have recommended policy interventions for addressing challenges that hinder farmers’ market participation (United Nations, 2010; World Bank, 2005). The United Nations (United Nations, 2010) in particular adds that, in order to achieve these policy directions, other deliberate efforts to motivate farmers needs to be identified since a majority of them depend on agriculture for their livelihoods. Hence, implementing decision enhancement services among market participants is one of the critical areas of opportunity, growth and improved performance, and an environment to facilitate this is inevitably desirable. Such an environment is postulated to among others bring information within the hands of the farmers, leading to farmers’ empowerment through control of their resources and decision making (ECA, 2007; Maningas et al., 2000). 
[bookmark: _Toc273097374][bookmark: _Toc455055170]1.2	Overview of Agricultural Market Environment in Uganda
Generally, Uganda is a landlocked country whose economy is predominantly agrarian with 6,810,000 hectares of land under agricultural activities, providing 85% of employment, contributing 38% of export earnings and 44% of Gross Domestic Product (GDP) (World Bank, 2008). However, despite this potential, half of Uganda’s poor households are those engaged directly in agricultural cultivation; and the average income in Uganda for non-farm based households is 70% higher than the farm based households (World Bank, 2005). The strategic direction for market development and access in Uganda is provided within the Plan for Modernization of Agriculture (PMA) (MAAIF and MFPED, 1999), whose main goal is to attempt and  eradicate poverty in Uganda as outlined in the Poverty Eradication Action Plan (PEAP) of 1997 as revised in 2004 (MFPED, 2008).

Reports indicate that Uganda farmers are unable to make the right decisions due to information access issues, often making farmers unfavorably compete in the market (Katungi, 2006; Katungi and Smale, 2006; Nalukenge et al., 2009; Robbins and Ferris, 2000). Poor access to market information is not limited to the Uganda environment alone but rather applies to most developing countries. For instance, Mukotjo and Kalusopa (2010) indicate the same situation in Lesotho; Mackrell (2006) for Australian cotton farmers; and Adomi et al. (2003) report the same problem among Nigerian farmers.  Generally, an effective and sustainable farmers’ market and price support solution must be underpinned by approaches that are integrated and responsive to the settings in which they operate. Particularly, an overview of the Ugandan farmers’ market environment shows that a majority of them practice small-scale farming (Beckford, 2002).
[bookmark: _Toc273097385][bookmark: _Toc455055171]1.3	Decision Enhancement Services (DES)
Decision making or decision analysis can be considered a scientific field, which offers options and procedures, approaches and methods aimed at facilitating human problem solving. Decision Enhancement (DE) introduced by Keen and Sol (2008) forms part of these procedures, methods and approaches. DE may also be described as a management lens for looking out at the dynamic and volatile landscape of complex private and public sector decision making arenas. Through the DE lens, private sector and public sector decision making interdependencies and potential collaborations are discerned. Similarly, DE has been grounded from a sound theory and proven practice that is underpinned by the application of principles and tools for implementing Decision Support Systems (DSS), though the divergence of DE is reflected on its focus at providing “a process instead of a system” (Keen and Sol, 2008). 

Decision enhancement is a lens that focuses on stakeholders in decision arenas and their decisions that matter; and it employs the combination of people, process and technology in decision making. The studio environment introduced in the decision enhancement services’ notion of Keen and Sol (2008) facilitates actor decision making processes by providing a collaborative and interactive workspace using suites (i.e. integrated sets of technology) and a set of guidelines. Within the DE’s lens, three types of studios have been identified (Keen and Sol, 2008). Developing a decision enhancement studio involves landscaping, orientation and initiation, recipes, suites and process (Keen and Sol, 2008). Where suites represent integrated sets of tools focused on enhancing the process and the people contributing to decision making. 
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If the farmers had the ability to close the market and price decision gaps for their produce, the decision alternative that will best solve their products’ selling problem could easily be developed. However, this is not the case. Agricultural production cycle involves many activities that make the whole market and price decision process complex and uncertain. Hence, the main aim of the research process reported here was:
· “to develop, implement and evaluate a farmers’ market and price decision enhancement studio for farmers in Uganda”. Where the specific objectives included:
· to identify market decision enhancement requirements among farmers,
· to come up with an approach to design  farmers’ market decision enhancement studio, and
· to develop and test a farmers’ market decision enhancement studio.
The research involved members of the farmers’ associations from Soroti and Gulu districts of Ugnada. This was mainly due to proximity, logistics, and availability of key and willing informants (the farmers). At the same time, determining the research question(s) was an extremely important step because these questions helped in narrowing the research objective and research purpose. Consequently, the main research question was, “How can market and product price decisions of farmers in Uganda be enhanced?”.  It was possible to investigate and gain a deeper understanding of the problem domain based on the following specific questions: 
· What are the market channels available to farmers?
· What are the farmers’ market and product price decision making requirements?
· What factors influence farmers’ market and price decisions?
· What strategies and resources are needed for designing, prototyping and testing decision enhancement services for farmers?
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The research approach outlines the philosophy, strategy and methods used in gaining in-depth understanding of the problem domain, approach to design, prototyping, testing and evaluating the farmers’ market and price decision enhancement services in Uganda. An approach to achieve these targets was sought and outlined. Generally, since the target of science is to develop knowledge of the natural world and the universal laws that govern it (Taper and Lele, 2004), it therefore provides fundamental options to the domain research endeavors. Particularly, the scientific method is said to consist of a collection of research approaches (i.e. philosophies of knowledge generation) that differ in the type of information produced and the robustness of conclusions drawn from a particular research project.   Galliers (1992), for instance, refers to these research approaches as a way of going about one’s research. Research approaches may embody a particular style and employ different methods or techniques depending on the research domain.
In this work, the task was to choose an approach that would be used in addressing the research objective and questions outlined above. First, there is need to recognize the lack of a clear theory or critique regarding an agreed view of decisions, decision making and farmers’ decision making processes in particular. A number of the existing theory frameworks on farmers’ issues focus on services at an economic level (Gurbaxani et al., 2000; Konana et al., 2000) or theory-informed business engineering framework (Xiao and Greer, 2007) among others. In our opinion we choose to use design science philosophy, and we present an urguement on why design secince [as a philosophy] is preferred for the problem domain. Design science is a research philosophy in which questions relevant to human problems are addressed by creating innovative artefacts (Hevner and Chatterjee, 2010; Hevner et al., 2004). The science in design science represents the process of knowledge creation and understanding during a design problem whose solution is acquired by building and applying an artefact (Hevner and Chatterjee, 2010; Knol, 2013). The learning process is specifically achieved during the process of building an artefact (Kuechler and Vaishnavi, 2008).

On a philosophical perspective of design research, information systems’ researchers have considered positivism and post-positivism (Gonzalez and Sol, 2012; Crossan, 2003; Proctor, 1998; March and Smith, 1995) philosophies including “the critical theory” (Avgerou, 2005; Mingers, 2001). Others have recommended interpretivism and pragmatism (Knol, 2013; Goldkuhl, 2012; Gonzalez and Sol, 2012; Kroeze, 2011; Marshall et al., 2005) as well as critical approaches based on interpretive methods (Avgerou, 2005). Cilliers (2005) argues for an alternative scientific methodology that can address complex problem environments where the researchers’ understanding of the problem area is limited. This is because information systems research investigates socially constructed issues, which require the use of complimentary research orientations (Weber, 2004; Avgerou, 2005; Walsham, 2006). 

Within information systems domain, a research approach follows a given “strategy” that is grounded in a particular philosophy (Davis et al., 1994). In particular, the term “strategy” refers to an abstract methodology that represents an overall strategy of conceptualizing and conducting an inquiry as well as constructing scientific knowledge (Gonzalez, 2010). Referring to research methods and techniques, Gonzalez (2010) outlines “… strategy...” to refer to epistemological assumptions of methods including how they link to a particular theory. In this work, farmers’ market and price decision environment is full of uncertainties, unstructured, and requirements may be hard to delineate. Therefore, the strategy chosen should address these concerns. 

Sol (1982) argues that, a research strategy consists of sets of steps used for addressing a research problem. From the design science perspective, these steps vary according to individual researchers and the problem domain (Hevner, 2007; Hevner et al., 2004; Walls et al., 2004; Nunamaker et al., 1991). As noted above, selecting a strategy for this work was not obvious given that farmers’ market activities rely on unstructured decision environments mainly due to their lack of organized structures and decision processes (Shepherd, 2005; Ferris and Robbins, 2004). However, from the design science paradigm (March and Smith, 1995: 252, Hevner et al., 2004; Vaishnavi and Kuechler, 2004; Hevner, 2007), a number of strategy alternatives are available to leverage this bottleneck. Particularly, the inductive-hypothetical strategy provides a flexible strategy for research regarding ill-defined and unstructured investigations (Sol, 1982).  The inductive-hypothetical five stages include research problem initiation, abstraction, theory formulation, prototyping and implementation and the fifth stage involves artifact evaluation and testing. 
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Hevner and Chatterjee (2010) have identified three design science research cycles in any design research project. These include the relevance cycle, the rigor cycle and the design cycle. Hevner et al. (2004) describe research problem relevance as the second guideline in design science research whose primary objective is to develop artefacts to address important and relevant human problems. Consequently, our proposal has been a farmers’ decision enhancement service to address farmers’ market and products’ pricing decisions. The studio is developed following an innovative strategy of a decision enhancement studio advanced by Keen and Sol (2008). The studio offers two broad services of Market Identification and Price Determination. Secodnly, our research contribution also benefits the larger community of policy makers and the research community. 
Explicated as the fourth guideline in design science research (Hevner, 2007; Hevner et al., 2004), research rigor is achieved by appropriately using foundations and research approaches from the existing knowledge base in designing and implementing artefacts. To this end, this work relied on inductive-hypothetical strategy of Sol (1982) to propose, prototype and test a Farmers’ Decision Enhancement Studio comprising of Market Identification, Price Determination and Communication Services. Suplemented by knowledge from various domains such as adaptive, evolutionary, collaborative engineering and service orientation, a literature review was conducted to gain an in-depth understanding of the problem domain. Finally, exploration involving field interviews and observations was conducted among farmers using unstructured interviews and observations. 

[bookmark: _Toc273097404][bookmark: _Toc455055175]2	Exploratory Field Investigation
The agricultural market as an industry and organization has undergone significant transformations across many developing countries. This transformation is not only limited to mechanization technologies, but also in size of business, resources control and operations, business models and linkages with the market. A number of factors such as production and processing technologies, communication technologies, economic and financial conditions, human capital and value chain forces, have been identified as the catalysts of this transformation (Gray and Boehlje, 2007; McCorriston, 2010). Hence, farmers ‘decision making requirements have continued to evolve and change dynamically. Hence, the basic concern in requirements elicitation is to achieve a set of correct, consistent and complete requirements (Mulira, 2007; Nuisebeh and Easterbrook, 2000). Though this is often difficult to achieve in the problem domain, it was essential to identify success-critical stakeholders.

The exploratory field studies started with scoping agricultural market stakeholders to guide the field exploration exercise. Coughlan et al. (2003) identify stakeholder selection and gaining their participation as the main starting point in system’s requirements elicitation. Agricultural market stakeholders may comprise of farmers, produce dealers (or traders), Non Governmental Organizations (NGOs), consultants, researchers, and policy makers (Mabota et al., 2003). Hence, in the context of a farming enterprise, Cater and Ram (2002) note that farming as a business through years have been pluri-active, serving generations while displaying characteristics of portfolio entrepreneurship. McElwee (2008) develops the idea further with a taxonomy that classifies farmers through their core activities as either professional farmer or contractor. Subsequently, unstructured interviews and observations were used for eliciting requirements among farmers and other market stakeholders. 

Since agricultural market participants are often not homogeneous, the selection of interviewees was done through purposive sampling (Den Hengst et al., 2004). Additional criterion that guided the selection of informants included:
1) having a  relatively large plantation, (large scale == two acres and more); 2) interest to participate in the research following initial contact by the researcher or a fellow farmer; 3) membership to some related existing services such as NAADS’ agricultural loan (or credit) facilities; and if in an association, a recommendation from the association leaders was found very useful.  

In conjunction with the above agencies and the respective farmers’ associations, 12 farmers from Gulu and 10 from Soroti were selected. The main sampling criteria targeted farmers who are based in rural areas. The main constraint faced was in getting the actual number of active members in the respective district farmers’ associations. A total of 22 farmers were initially identified from Gulu out of which 12 were sampled. Similarly, 17 farmers were identified from Soroti out of which 10 were sampled. Hence, the actual target group identified consisted of 39 farmers, out of which we were able to interview and interact with 32 interviewees, regarding their market and price decision making issues.
Field exploration focused on background information including farming (farm) characteristics; farmers’ knowledge of existing market information services (or any other information service they knew off); farmers’ information needs and how they are met; challenges faced by farmers in accessing information, and how they were accessing the information; market activities that have to be performed; decisions that have to be made in relation to each of the activity, and any existing design.  As part of the interviews, individual inspection of farmers’ gardens were conducted in order to verify the results of the interviews. This was further supplemented by conducting guided tours in conjunction with officials of the farmers’ associatons. Among others, framing our exploratory exercise from the above themes enabled us gain deeper insights into the problem domain, provide for an engaged fact finding and feedback process with farmers, discover farmers’ market and price decision making requirements, map the core factors that influence farmers’ market and price decision making, and un-earth the kind(s) of activities that farmers are involved in during their market a price decision making.

Unstructured interviews and observations data were transcribed in detail including reading the transcripts repeatedly. Thematic analysis which was used,  is just one of the techniques of analyzing interview data and is seen as a method for identifying, analyzing and reporting patterns (themes) within data (Braun and Clarke, 2006; Roulston, 2001). There are, however, other techniques of analyzing interview data such as discourse analysis (Willing, 2003) or narrative analysis (Murray, 2003). The analysis process was recursive and followed six steps of gaining familiarization with data, creating initial codes, searching for themes, reviewing themes, defining and naming actual themes, and producing the final report (Braun and Clarke, 2006). 

We have presented the interviews and observation results covering the farmers’ background information, information needs and decision making, experience drawn from the NAADS, factors influencing farmers’ decisions making, and the farmers’ organizational network.  Results on information and decision making are presented covering the farmers’ knowledge and utilization of existing services, types of information needed by farmers and their decision making, and preferred options for information presentation and delivery.
Some general findings emerged during the interviews, and comprised of:
· Some providers operate in isolation- thus repeating mistakes, duplicating services within the same locations,
· There is need for public support if a successful market information service covering a bigger part of the population is to be implemented,
· It is not recommendable to develop one service for all the farming communities. For sustainability purpose, different services need to be developed for each section of the community with similar needs. These independent services need to be implemented in a collaborative framework.
In conclusion a list of farmers’ market and price decision enhancement service requirements were elicited.
Generally, exploration results have shown that farmers’ market decisions and decision processes are characterized by a number of issues making them to be urgent, consequential, uncertain, volatile and with the involvement of many autonomous stakeholders. The situation is made complex due to family, gender and group opinions.
[bookmark: _Toc455055176]3	Creating a generic understanding 
Information systems are implemented in organizations for improving the effectiveness and efficiency of the organization (Hevner et al., 2004). We consider an agricultural market as an organizational system. There are sets of related objects carrying out activities geared toward a common goal (Handy, 1999), which in this case include selling and buying activities that are performed by individuals within a particular market environment (Stockbridge et al., 2003). The use of decision support tools to enhance these activities requires adequate skills and competencies (Keen and Sol, 2008; Churi et al., 2013). Hence, farmers who are mainly of low education and income levels have not been able to use these tools despite their advantages (Newman et al., 2000; Churi et al., 2013). This is because little has been done to develop simple tools, which focus and meet the capabilities of farmers (Newman et al., 2000; Churi et al., 2013). 
 
At this stage, we briefly describe an approach to design the Farmers’ Decision Enhancement Studio (FDES). Farmers face a number of challenges in their pursuit to access markets and fair prices for their products. FDES was conceived as an appropriate mechanism for enhancing market and price decision making processes among farmers. An approach to design FDES is briefly described here following the “ways of” framework consisting of: way of thinking, way of governance, way of working and way of modeling (Sol, 1988; Selingmann et al., 1989).  An approach to design FDES underpins our theory formulation exercise by linking the conceptual description model and that of conceptual prescription. 
[bookmark: _Toc455055177]3.1	Way of Thinking
Based on concepts from decisions support systems in agriculture (Parker, 2001) FDES is an ICT-based service system, which helps users to make decisions that are more effective. Service systems design is a complex activity that requires knowledge from several different disciplines. Hence, we draw initial inspirations from service system development ideas presented by Van de Kar and Verbraeck (2007). To this end, the way of thinking outlines the design contexts and the theoretical underpinnings of farmers’ market decision making services, based on a number of factors that influence farmers’ market and price decision making process, including their market participation.  The way of thinking particularly deals with defining the specific tasks and activities to direct the collaborative market decisions among farmers and is further informed by the work of Kolfschoten et al. (2009).
FDES is a service system that enables or enhances the decision making ability of actors involved in collaborative market decision making processes.  Consequently, FDES comprises of three fundamental elements including people, technology and a collaborative decision making process. In design science, an environment defines the problem space in which resides the phenomena of interest. It is composed of people, organizations and their existing or planned technologies (Hevner et al., 2004). In this environment are the goals, tasks, problems and the opportunities that define business needs as they are perceived by people. Subsquently, the people aspect was very important in the design of FDES as a service system, since it has been noted that service systems often operate in inter-organizational networks (Wierda, 1991). For decades, practice has shown that designing usable systems requires knowledge of the likely users, their needs, place where the systems is potentially to be used and capabilities. This kind of thinking is related to among others human-computer-interaction (HCI), service-oriented architectures and user-centered design. The people aspect refers to farmers and farmers’ run groups involved in the market environment. 
Farmers are involved in making market decisions very frequently, but face challenges in the process ranging from lack of skills, lack of institutional frameworks, inability to collaboratively share experiences and skills, difficulty in accessing market and price information among others. This has a direct bearing on their decisions outcomes, as Keen and Sol (2008) put it that, people skills, values, judgment and experience are very important attributes in shaping their decisions. Further, the market comprises of individual traders and produce dealers, local weekly markets located in the villages, with some loose links to the super markets in towns. A few exporters, mainly for cotton, procure from rural farmers in an organized scheme with collection centers spread across the villages. 
On the other hand, the relevance in design science is underpinned through the development of technology-based solutions to important and relevant human problems (Hevner et al., 2004). Therefore, technology provides multiple types and levels of support directed to enhancing market and price decision making among collaborating market actors (Keen and Sol, 2008). A number of enabling technologies include internet, telecommunication networks, gateways, content platforms among others. Specifically, these technologies provide a facilitative and collaborative environment (in the form of tools, hardware and software) which is necessary for the enhancement of farmers’ market decisions and decision making processes. However, research has also shown that technology can only be beneficial if it is used as a tool, which can be adjusted to combine additional knowledge and experience, and adopted within a local context (Wade, 2002). It is therefore, imperative that the quality of technology for enhancing farmers’ market decisions should be similar to the qualities of their goals: such as “local relevance, repeatability, sustainability and predictability” (Steinberg, 2003).  The technology aspect was realized through a novel collaborative approach of the studio and suites packed with relevant services and recipes. Consequently, our way of thinking is grounded on collaborative engineering (Amiyo, 2012; De Vreede et al., 2003), underpinned by deploying well-tuned recipes (Ejiri, 2012; Keen and Sol, 2008) to aid the collaboration among market participants.  

With novel studio strategies, technology in all its forms increases the likelihood of improved decision processes in many problem solving domains where automation is feasible (Keen and Sol, 2008). Specifically technology may lead farmers to a number of benefits, such as:  Low operational overhead costs; provision of timely, accurate/ quality market and price information; access to a variety of markets and prices may be made possible; increased interaction, including sharing of experience and skill among participants; and possibility of delivering services to market participants who could not be reached by traditional means.

In the context of decision enhancement services, a decision process refers to that process that has one and only one purpose: “making real impact for stakeholders in handling decisions that really matter in their sphere of responsibility” (Keen and Sol, 2008). The decision process may also refer to creating a sequence of steps as in workflow design (Aalst et al., 2003), business process change (Amiyo, 2012; Kettinger and Teng, 1997) and systems analysis and design methods. We consider “process” as an interrelated sequence of events that occur over time leading to an organizational outcome of interest (Robey et al., 2000). Our way of thimking describes the farmers’ decision making processes i.e. decisions relating to the selling of farmers’ products. Farmers’ decisions involve both prescriptive and empirical dimensions (Keen and Sol, 2008). Empirically, every decision made deliberately presupposes an idea of the desired objective(s). Hence, initial market and pricing objectives of farmers are crucial for the decision making process. On the other hand, prescriptive perspectives relate to the search for optimal solutions to a problem situation (Keen and Sol, 2008). 

The farmers’ decision making process encompasses product decisions, pricing decisions, decisions methods to be used in determining product price(s), and issues relating to merchandising (where and how to deliver the product to the buyer). The studio as described in Keen and Sol (2008) and applied by other researchers (Knol, 2013; Ejiri, 2012; Amiyo, 2012), combines the prescriptive and empirical dimensions to enhance the farmers’ decision making process. The focus of the studio therefore is on enhancing the effective of the decision making processes that farmers go through while selling their products.
Therefore, we consider FDES as: 
“a service system comprising of people, technology and processes, that provides a collaborative decision making environment for enhancing farmers’ market and products’ price decisions, by facilitating market information discovery, processing and making available the market information to all market actors via services packed in a studio, recipes and suites”. It is a socially constructed collection of service events in which participants exchange beneficial actions through an information-based strategy that captures values from a provider-service customer relationship.
[bookmark: _Toc455055178]3.2	Way of Governance
The way of governance represents the blueprint embedding the FDES studio and integrating its suites within the farmers’ market decision making activities. It forms the governance architecture (Keen and Sol, 2008) and includes guidelines, regulations and/or shared facilities. It also comprises of coordination mechanisms, service frameworks, trust and controls (Tan et al., 2011). Spoher and Kwan (2009) urge that in ensuring value propositions of service systems, there is need for governance mechanisms that help in uncertainty reduction efforts.  In the problem domain, the way of governance is characterized by the coordination, direction and control of market actors who are largely autonomous, i.e. they are not directly subject to the same hierarchical authority. This refers to a situation where actors relate as peers rather than linked in hierarchical authority (Marku and Jacobson, 2010). None of the parties involved in a decision making environment has the formal authority to command others (Bijman et al., 2006). It is, therefore, inevitable that several governance mechanisms are recommended in combination covering project-based ways, adaptive and process management (De Bruijn et al., 2002; Ndagu and Obuobi, 2010).

The applicability of the project ways of governac e to the problem domain is inadequate because it presupposes the presence of motivated leadership with precise roles to be executed (De Bruijn et al., 2002; Mulira, 2007; Ndagu and Obuobi, 2010). Farmers’ market structures appear at multiple levels, conducting market activities and assuming roles more specific and autonomous at each of the levels. Consequently, the way of governance must provide for tradeoffs due to the significant interdependencies among market activities being conducted across the autonomous levels, which can be subsumed into a set(s) of collaborative decision making processes.

Secondly, though De Bruijn et al. (2002) recommend simple coordination tactics that could enable all the actors understand and follow the storyline, the farmers market environment looks chaotic with no clear coordination among actors, though some farmers have engaged programme officers to manage the-to-day activities of their associations or groups. Creating coordinated settings among multi-actors requires that joint activities such as problem exploration, actor scanning and fixing of any rules should be taken seriously (De Bruijn et al., 2002), a requirement that further underpins the principle upon which the dispersed nature of agricultural-based market actors can be appreciated. Things like service level agreements (SLAs) can be useful tools that actors can be made to enter into if they show willingness to participate, though few farmers show open willingness, belonging to a farmers’ network organization (or association) is highly voluntary; while others may require tangible motivation to join a collaborative market decision process. There is need to identify facilitators from among farmers or even from outside, to provide the needed coordination, facilitation and guidance. The roles of the facilitator and other market actors are spelt out explicitly to mitigate role conflicts. 

Ndagu and Obuobi (2010) stress that project management processes assume problems and solutions to be reasonably stable and those formal management techniques can be used during project lifecycle.  Process management, on the other hand, is concerned with identifying and implementing changes via a sense of urgency, integrity, openness, protection of interests and values of all those involved, including rewards for ensuring continuation and process type arrangement that facilitate sufficient content (De Bruijn et al., 2002). Moreover, decision process management helps the involved individuals focus on agreements, meetings and negotiations (De Bruijn et al. 2002; Amiyo, 2012). Subsequently, the way of governance focus in this research is to contribute to increasing decision process agility. By increasing decision process agility, we seek to enhance speed, flexibility, coordination, collaboration and innovation using technology (Keen and Sol, 2008; Amiyo, 2012, Knol, 2013).

The requirements for adaptive strategies provide yet another governance dimension to farmers’ decision making.  Requirements of the problem cannot be precisely defined, nor even understood by users, and how the proposed solution will function is difficult to determine beforehand (Sol and Crosslin, 1992; Vidgen et al., 2002; MacManus and Wood-Harper, 2003). Particularly, in adaptive strategies a design process itself is an adaptive process of learning for those involved (Sol and Crosslin, 1992). In this way, the induction to the problem situation enhances participants to effectively rehearse their future (Meder and Hagmayer, 2009; Keen and Sol, 2008). Hence, the way of governance in this respect, seeks to ensure that the studio provides a learning environment for participants, and gains its applicability depending on changes in the problem situation.

Another governance mechanism relates to the presence of an active and participative actor network, as in actor network theory (Latour, 1986 ; Woods, 1997; Harty, 2010). Based on the decision enhancement perspective of Keen and Sol (2008), FDES was anticipated to bring together many actors into the market and price decision process. Through its suites, the studio invites actors by offering information and display tools that ease actors’ search for optimal decisions. In this way, the way of governance enhances group decision making (Keen and Sol, 2008) by outlining who is to make the decision, through what process, and under what incentives and constraints.
[bookmark: _Toc455055179]3.3	Way of Working and Modeling
The way of working or the working method represents an outline of the tasks that were carried out during FDES design and implementation (Sol, 1988). Specifically, the way of working and modeling represent the steps or stages that were carried out during the design, the means of coordinating those tasks and resources, as well as the description of tools that assist stakeholder learning and feedback (Sol, 1988) during implementation. Insights gained from a number of development methodologies were used to inform the alternatives for the problem domain.  Specifically, knowledge from collaborative approaches provide the necessary starting points (Briggs et al., 2003; Den Hengst et al., 2006; Keen and Sol, 2008).  Secondly, our way of working and modeling was also concerned with aiding access to market and price information, as this is one of the users’ key requirement. Among the means of improving decision making involves the use of information, information presentation and visualization (Tufte, 2001; Speier and Morris, 2003; Keen and Sol, 2008). 

Collaboration processes depict the purposeful interaction between two or more market participants, defined by a sequence of activities consuming information and involving exchange of messages. Hence, the human aspects plays a greater impact in shaping the collaborative decision making arenas. Therefore, we use a mixture of business process models (Siegel, 2008) and Unified Modeling Language (UML) knowledge, to refine farmers’ market activities upon which tasks are decomposed and decision areas are defined. Focusing on requirements was paramount because people are key in the decision process, they can execute an existing process and define new ones as and when need arises; they can also decide to withhold their involvement for various reasons (Keen and Sol, 2008). 

In order to fulfill their roles, farmers were found to carry out two interdependent market activities of: market identification and price determination, implying performing a number of tasks for each activity within a specified timeframe. We use these activities as building blocks to generate tasks upon which decision process deliverables were defined. The market identification activity is concerned with selecting a market choice to address where and when to sell the product and within which constraints and opportunities. On the other hand, price determination activity is concerned with evaluating existing product prices, fixing reserve prices and agreeing with buyers the actual price. The activity can become complex since at any one point in time, there are changes in supply and demand, and subsequent price trends are difficult to predict. The price determination activity is inherent to the market process, hence making effective management of product price a major challenge. Activities relating to price decisions are even made more challenging since other factors such as yield levels; costs of production, technology adoption have greater impact on farm profitability than does price (Kastens and Nivens, 1999).  

On the decision process way of working and modeling, a collaborative decision making process describes a set(s) of interrelated activities performed by different and inter-dependent market participants. From the perspective of process management and collaborative engineering principles, a process can be modeled in several ways (De Vreede and Briggs, 2005). Collaborative principles are emphasized given the multi-actor and complex nature of the problem domain (De Vreede et al., 2006; Keen and Sol, 2008 ; Edita and Denysiuk, 2012), which in addition creates a need to focus the decision process with user requirements (Mulira, 2007; Van de Kar and Verbraeck, 2007). 

We considered insights from the Unified Modeling Language activity diagrams (Fowler and Scott, 1999), which have been recommended by among others such as De Vreede and Briggs (2005) as being suitable for modeling similar collaboration business processes. Generally, the Unified Modeling Language (UML) consists of several graphical options for systems design (Dumas and Hofstede, 2001; Eriksson and Penker, 2000; Eshuis, 2002; Wieringa, 2002); and particularly for collaborative support systems (Wieringa, 2002; De Vreede and Briggs, 2005). UML activity diagrams support the modeling of business activities including the ordering between these activities using a combination of petri-net, flowchart and statechart notations (Dumas and Hofstede, 2001; Eshuis, 2002). 

UML activity diagrams were used to model farmers’ Market Identification and Price Determination processes such as “identification of a suitable buyer for a specific product(s), choice of a suitable market etc”. Using UML structure, we describe a pattern of information flows (request for service), the kind of information that is needed to aid the collaboration (consisting of inputs, product, price and market details information).  Two services are then represented in an activity diagram namely: Market Identification and Price Determination services. Price determination services are meant to enhance both price and product related tasks. Generally, FDES offers two interdependent and integrated services consisting of “Market Identification and Price Determination Services”. Two suites are derived from these services, namely the Market Identification Suite and the Price Determination Suite. Through the Market Identification Suite, actors gain access to information and collaborative environment that enables them to among others: evaluate market demand and buying conditions for existing products; evaluate market options for new products to encourage diversification-with focus to high value products; and evaluate opportunities for value addition, transport and other logistics. On the other hand, the Price Determination Suite supports tasks concerned with price determination and discovery activities. 

The decision processes starts from Market Identification Services when a farmer(s) triggers the decision process ones there is a need to sell a particular product. At this stage, information requests are sent to generate a list of alternative markets. An evaluation is conducted based on agreed upon criteria, and if no suitable alternative is found, more information requests are sent for additional alternatives, this time with some modification in the information request. The process is “adjourned” if no suitable market can be found. Successful results from the Market Identification Services provide input to the Price Determination Services, which may include buyers’ contacts information; product information; and   price information on individual products. 

On the other hand, communication services enable link-to-link (L2L) information flows, peer-to-peer (P2P) communication and end-to-end (E2E) communication (Parikh et al., 2007) during the decision making process. Communication services enhance farmers’ decisions and decision processes through facilitating collaborative interpretation of market information, facilitating information requests and feedback, and enabling selective information services. Similarly, in designing the farmers’ decision enhancement studio, some considerations were needed in our way of working, namely:
· Identifying market source(s) and price(s) that best fits farmers’ passion, interest, family situation and available resources. This means farmers have to deal with three critical issues in their market decision making process: 1) dealing with a series of interdependent decisions and/or actions (today’s choices have to be made in coherence with those made previously), 2) dealing with constantly changing situations, and 3) attending to shifting market goals and preferences,
· The amount, quality and location of the products to be sold,
· The potential relevant information that drives the decision process needs to be extracted or even constructed for every choice task. Farmers need to get preferences and beliefs on the spot when needed, hence, in order to be able to understand differences among farmers’ decision making behaviors, a service system should identify the types of information invoked, the role of that information in the decision process and the way that information is dynamically acquired. The choice process involves information sources that induce a restriction on the set of candidate solutions (for instance non-argent candidates solutions can be discarded if others are argent), and
· Due to internal market constraints and other factors, results may be modified for a particular solution to be obtained, therefore, calling for tradeoffs to be made.  Uncertainties about the actual state of the market (due to observation difficulties  among others) or future events (e.g. weather conditions) can affect the farmers’ choice process, which as usual involves trading off between what ought to be (the goal) and what can be (the belief and reality). 
FDES comprises of suites, namely: Market Identification Suite, Price Determination Suite, and the Communication Suite. All together, these suites combine to provide the technological and facilitative environment required for realizing the farmers’ decision enhancement service. Further, guidelines are developed to enable users know how to use individual suites. These guidelines are central to the suites and are sets of expectations that market actors should know, be able to do, and assume responsibility for accomplishing an on-going decision task. The guidelines form the linking pins that connect all stages of the decision making process. On same note, recipes are generated to facilitate the means of market choice(s) and final decisions on product price agreements between farmer(s) and buyer(s). Hence, our focus is to use recipes to stimulate visual thinking and catalyze collaborative negotiations among market participants, and therefore, they are “domain specific” (Ejiri, 2012; Keen and Sol, 2008). In addition, the recipes act as vehicles for stimulating and capturing collaborative commitments among willing participants. Specifically, recipes are used to address the general question of, “How can   market and price decisions of farmers in developing countries be enhanced


[bookmark: _Toc455055180]4	FDES Prototype and Implementation
[bookmark: _Toc455055181]4.1	Introductory Overview
Design science research must produce a viable artefact in the form of a construct, a model, a method, or an instantiation (an implemented prototype system) (Hevner et al., 2004). In this case, a prototype of a Farmers’ Decision Enhancement Studio is developed and implemented. Specically, what differentiates service prototypes with other prototypes is the attention paid to the external factors that could influence with the service delivery, including factors that have a great impact on user experience (Diana et al., 2009). Service prototyping focuses on the users’ emotional impact (Rae, 2007); it is a collaborative, explorative, iterative and open-ended activity, which can be conducted in many ways such as scenario building and role-playing (Miettinen, 2009).  Insights were gained from collaboratively facilitated decision enhancement scenarios involving use of the formal meeting room as in Keen and Sol (2008); ‘casual cocktails’ (Hamzah and Ismail, 2007)  and “mobile meetings” (Bravo and Garcia, 2006; Meyers et al., 2009). Other than prototyping, service system implementation has equally been described (see Van de Kar, 2004; Mulira, 2007; Blomkvist and Holmlid, 2010). Insights from the prototyping approach of farming systems (Sterk et al., 2007) proved very useful. 
[bookmark: _Toc455055182]4.2 	Requirements
Requirements for FDES evolved via a number of steps including identification of key actors and soliciting their needs; building abstract descriptions based on these needs; providing feedback; and finally a set of usable requirements were generated. We emphasize “usable” because they do not constitute the final requirements given the difficulty in generating actual requirements in the problem domain. Requirements at this stage of the studio development life cycle describe what the studio should do, constraints to the studio behavior, including presenting the studio operational perspective. The use of  natural language (Ambriola and Gervasi, 2003; Richards and Bottger, 2003; Francu and Hnetynka, 2009; Casamayor et al., 2012) help to describe requirements as explicitly as possible. 

First, the studio has to fulfill a number of general requirements such as information integration, frequency of actors’ activities and ensuring availability of services with minimal limiting factors. Then there are issues of hardware requirements. Designing service systems is constraint with an environment of evolving hardware and other enabling technologies. In such an evolving environment, the system under development runs the risk of being doomed to failure even before it has been launched. Jain and Ramdas (2005) have noted this similar view on their book of product market positioning. Hardware includes the infrastructure that describes the value of configuration necessary for prototyping and potentially delivering FDES. It relates to the available capabilities in hardware and technology resources needed for delivering the studio value proposition. It also includes the communication and network activity configuration and the technology at the disposal of market actors to operate studio services. Finally, a set of operational requirements were solicited and they describe how FDES is actually running and or being operated by users. 
[bookmark: _Toc455055183]4.3	Studio Architecture
[bookmark: _Toc455055184]The studio architecture proposed is based on insights from Service Oriented Architecture (SOA) principles (Kamoun, 2007; Amiyo, 2012). The integration of SOA principles and technology enables the building of applications with unprecedented levels of flexibility, agility and simplification, as well as leveraging existing environments (Kamoun, 2007; Keen and Sol, 2008). Based on the SOA principles, the studio allows for cross-platform implementation, loose coupling and set up of well-defined interfaces. It is the framework and set of tools for ensuring that all studio elements work together with little or no programming required (Keen and Sol, 2008) and are cross-platform (Kamoun, 2007). 
5	Evaluations of FDES
March and Smith (1995) emphasize evaluation as one of the two activities in design science: “build and evaluate” cycle.  Hevner et al. (2004) recommend for researchers to rigorously evaluate the design artefact. While Venable (2006) classifies design science’s research evaluation approaches into two primary forms namely: “artificial and naturalistic”; where naturalistic evaluation explores the performance of an artefact in its real setting. Subsquently, at this stage of FDES realization, the studio was presented to selected farmers for actual use and assessment. Specifically, for FDES, evaluation was carried out based on the criteria advanced by Keen and Sol (2008) and involving the three constructs of usefulness, usability and usage. Additional insights are gained from Davis (1989) in which usefulness is the degree to which an individual market participant believes in using the studio as a whole enhanced his/her behavior towards achieving a given market identification, choice and product pricing decision. This also includes the ability for users to easily learn to use the studio in achieving effective decision outcomes. Consequently, usefulness and ease of use construct combine to enable an improved understanding of the studio’s usage behavior of users (Venkatesh, 2000; Venkatesh et al., 2003). Hence, perceived ease of use is the construct tied to an individual’s assessment of the effort involved in the process of using the studio. 

On the other hand, usability has mainly been defined to refer to the user interface (Venkatesh et al., 2003). It is the environment that the farmers and other market actors use to conduct communication, information requests, feedback, information search and interactions. Farmers submit product, market and price details interactively via pre-defined interfaces consisting of information capture forms. Usability also extends to the practical applicability of information generated by the studio services via its suites. Hence, usability has to deal with user context in respect of layout, terminology and navigation. The studio usability had to be taken into consideration, since from Venkatesh et al. (2003), usability forms the biggest source of user frustrations in technology adoption.

The evaluation exercise was conducted in two settings involving farmers from Soroti and Gulu districts. Farmers in both districts have operational networks coordinated under their district farmers’ association. Their offices are located within Soroti and Gulu town respectively, and there is access to power and telecom coverage. During evaluation sessions, internet was obtained via three different GSM modems, which were connected to laptops and one desktop. The modems ran on two different networks (i.e. MTN and Orange). Purposively, 9 farmers and 3 traders were selected among Soroti farmers based on expert and snowball sampling technique (Trochim, 2006). This enabled selection of team members with the requisite skills, commitment and yet has expert knowledge of the problem domain. Similarly, 7 farmers and 1 trader were purposively selected from among the Gulu District Farmers Association members with the help of their coordinator. The identification of the participants began with phone contacts, email exchanges and face to face discussions with the farmers’ association coordinator. The face-to-face discussions were in the farmers’ association offices located in Gulu town, and mainly involved a walkthrough of the studio suites and services. During these meetings, a run of the studio was specifically conducted covering market identification and price determination tasks. Participants were guided through facilitation on opening and accessing the studio suites and sub-suites on shared computers. Evaluation emphasis was placed on sms-based services due to the limited access to computers at the evaluation sites. 

The format of evaluation questions was adopted and customized from previous work (such as Van der Kar (2004); Tsakonas and Papatheodorou, 2006; Yonazi, 2010; Ejiri, 2012). Two sets of evaluation instruments were employed, consisting of 1) a closed questionnaire containing four point Likert scales (Trochim. 2006) to measure users’ perceived behaviours, 2) a short open-ended questionnaire for capturing further qualitative opinions from users that could be missed. The Likert scale used gave users no option of being neutral or undecided, i.e. the neutral alternative was eliminated as in Clason and Dormody (1994). The reason was to encourage participants to select a value that represent their individual opinion under bisectional conditions. As a result, this enabled participants reveal what attributes of the studio had more or less significance to them. Similarly, the four-point Likert scale was developed based on insights from others studies (Jamieson, 2004; Knol, 2013), and contains statements  with values ranging from 1 (Strongly Disagree), 2 (Disagree), 3 (Agree) and 4 (Strongly Agree).
In addition to insights from Keen and Sol (2008), we note that the overall acceptability of a service system follows a combination of its social and practical attributes (Nielsen, 1993). The practical acceptability includes some traditional categories such as cost, reliability, support etc. and of most importance “usefulness” (Nielsen, 1993). Results indicated that the studio helps farmers achieve their market identification and price determination tasks. Evaluation results largely indicate that the studio is useful to the users, its usability is at an acceptable level, and at the same time users find value addition if they used the studio. 

[bookmark: _Toc455055187]6	Epilogue
[bookmark: _Toc455055188]6.1	Introduction
Gregor and Hevner (2013) indicate that, “the development of a particular novel artefact with high utility can be seen as a contribution to knowledge, even if the full understanding of why the artefact works is partial and incomplete”. They continue their discussions by arguing that design science research encompasses two types of knowledge, namely descriptive and prescriptive. In this work, descriptive knowledge is created via problem landscaping, analysis of the farmers’ market and price decision making environment, exploratory studies including an approach to design the studio. While prescriptive knowledge consists of constructs, models, methods and instantiations (Gregor and Hevner, 2013), and was created through designing, instantiating and implementing, including evaluating the studio among farmers. This has involved eliciting farmers’ market and price decision making requirements; generating an abstract model of the desired studio, describing design methods employed including techniques and guidelines for using the studio. Alternatively, a design theory is created via an abstract representation of the studio, which starts from conception and initiation, further understanding and building a conceptual model, design as an artefact, instantiation and realization. 
[bookmark: _Toc455055189]6.2	Overview of the Problem Domain
In an increasingly competitive and rapidly changing agricultural market place, making decisions that matter, decisions that are urgent, consequential and irreversible becomes more important but also more difficult. The situation is made complex due to the volatility of agricultural markets and product prices (Lehmann et al., 2012). Final product buyers are inspired by their own values and demand transparency, which implies reaching shared understanding, and access to product and process related information (Hofstede, 2003). Contextually, Ugandan agricultural market place is dominated by village markets and individual buyers, which function as outlets for a majority of the smallholder farmers. Farmers are faced with several challenges in their pursuit to make effective market and price decisions. These challenges arose because of the economic, technological and social transformations that have taken place in the agricultural market place over the past few decades (Tollens, 2006).

Since decision science is generally a wide concept, FDES development was specifically shaped by decision enhancement services (DE) as advanced by Keen and Sol (2008). Decision enhancement incorporates three aspects of people, technology and process to solve indentified human problems. The farmers’ limited access to markets and products’ prices underpinned the rationale of work from its research setting to epilogue. 
[bookmark: _Toc455055190]6.3	Reflection on Research Questions
The research objective and questions were addressed using insights from the design science paradigm of Hevner et al. (2004) and Hevner (2007). The design science approaches enabled rigorous analysis and development of farmers’ decision enhancement service based on the decision enhancement lens of Keen and Sol (2008). Designing in the problem domain was concerned with the design and management of “a farmers’ decision enhancement studio” as the resultant artefact, which provides collaborative decision making opportunities to farmers and other market participants. Insights from collaborative engineering (Briggs et al., 2003) were very useful during the design and development of the identified services. Similarly, an inductive-hypothetical research strategy advanced by Sol (1982) was used to facilitate problem initiation, abstraction, theory formulation, solution implementation and evaluation.
[bookmark: _Toc455055191]6.4	Theory formulation
Theory and theorizing areg recognized as important ingredients in design science research (Goldkuhl, 2013; Markus et al., 2002; March and Smith, 1995; Nunamaker et al., 1991). It is represented by the design cycle, which results in the creation and implementation of an artefact (Knol, 2013; Hevner et al, 2004), the “Farmers’ Decision Enhancement Studio”. The focus of theory formulation was on defining key service values that the proposed decision enhancement service seeks to offer to primary users- mainly “farmers and traders”.  This required an active engagement with farmers and other market actors, which started at an early stage in order to understand the empirical market decision making needs of farmers. The domain requirement for an active engagement significantly adds to the design science knowledge base of Hevner et al., (2004). Similarly, while referring to Van de Ven (2007), Sol (2014) talks of engaged scholarship, which in effect represents the process of active engagement. Embracing farmers and encapsulating their critical market knowledge into the design seeks to ensure that the studio is more reflective of the farmers’ systems and perhaps more accessible or appealing to them. 

Supplemented by literature review, expert feedback, the engagement process enabled realization of new ideas, concepts, requirements and constraints relevant for building the proposed farmers’ decision enhancement studio. Subsequently, a theory was proposed based on the farmers’ market and price decision making activities, and involving three aspects of people, process and technology.  Results indicate that the studio concept is sutiatble for addressing the farmers’ market and price decision making requirements. This is because many of the market decision making challenges faced by farmers arise from causes that are social, ecological and technological in nature, which can rely on service systems’ provosioning. Designing service systems in this kind of domain is often difficult to manage and understand due to their none-linear multi-scale dynamics, the potential for rapid change in the service drivers and the reflexivity of human action (Mulira, 2007; Van de Kar, 2004). However, by analyzing information systems development methodologies using the “ways of” framework (Seligmann et al., 1989; Sol, 1988), additional insights to handle the problem domain were gained.

We conlude that, “FDES is ´“a service system comprising of people, technology and processes, that provides a collaborative decision making environment for enhancing farmers’ market and products’  price decisions, by facilitating market information discovery, processing and making available the market information to all market actors via services packed in studios, recipes and suites”. 

FDES enhances farmers’ decisions by facilitating collaborative decision making; and by mainly enabling information acquisition, information evaluation, action or choice taking and feedback and learning. Results equally suggest that FDES enhances farmers’ ability in recognizing market and products’ price problem existence, conceptualization, empirical definition of the problem, solution formulation, and leading to implementation. This is in line with the earlier arguments of Sol (1982) concerning choice making by decision makers who are faced with ill-defined problems.
[bookmark: _Toc455055192]6.5	Instantiation
From a philosophical perspective, we at this stage sought to actualize an artefact in the form of an instantiation, see Hevner et al. (2004) and Gregor and Hevner (2013) among others. Generally, FDES instantiation was meant to demonstrate its feasibility both of the design process and of the resulting decision enhancement studio. FDES functionality was instantiated based on identified activities and tasks, and by the aid of available technologies. However, no single or special methodology was used to instantiate the studio; but instead a combination and adaptation of methods and empirical techniques with the overarching goal that the studio was:  1) highly user-friendly, 2) farm and user specific, 3) grounded on the best scientific information available, 4) remaining relevant throughout time, and 5) providing fast, concrete, and simple answer to complex farmers’ market and price inquiries. Specifically, the studio verification mainly focused on service accessibility, enhancing creation of market identification process, enter and retrieve information on markets; creation of farmers’ and buyers’ profiles; entering and retrieving product and price information, and facilitating the communication process by linking farmers and buyers, tracking information requests, feedback transmission, managing FAQs and suggestions.
[bookmark: _Toc455055193]6.6	Evaluation Exercise
On usefulness evaluation, results show that the studio helps enhance farmers’ market identification and price determination decision making process. There is also empirical evidence that the studio can enhance farmers’ other non-market decisions- such as alerting a colleague in case of illness. Though this could need further investigation, results seem to suggest a direct relationship between the studio usefulness and the farmers’ rate of sms use. Generally, the studio’s usefulness is reflected on a number of decision tasks among which are:
· Facilitating effective market identification and selection, 
· Promoting collaboration among farmers and other market actors,
· Enabling farmers have control of their products’ prices,
· Easing information seeking, transmission and feedback.
[bookmark: _Toc455055194][bookmark: _GoBack]6.7	Research Agenda
Like any other scientific inquiry, this research creates an avenue for further investigations on farmers’ market and price decision making arenas. Some of the issues that may require further exploration include:
· The subsistence nature of farming systems in developing countries,
· Specifically investigate the effect of sms usage on the studio utility,
· Other than market identification and price determination, there is need to identify and scope other activities that farmers may be involved in,
· There is need to explore how the different languages used by farmers may automatically be translated.
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