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ABSTRACT 

The article discusses the new research planning model in Brazil, emphasizing the importance of its application in agriculture. It points to a shift from the model based on the researcher's observations (regarding the problems of agriculture) to that based on demands coming from the agribusiness. The authors defend a research model able to strengthen the relationships between governmental institutions and their users, making use of systemic analysis and through a multidisciplinary, inter-institucional focus. The value of projecting future scenarios while planning research for public institutions is also stressed. 
INTRODUCTION 
Agricultural research administration is undergoing a transition period as new planning, control, organization and direction methods are used. The focus on demand that characterizes the new planning approach makes it difficult to choose and apply methods. 


The first experiences agricultural research institutes in the state of São Paulo had with planning on demands, through the participatory process, have incorporated specific methodologies aimed at identifying, interpreting and prioritising needs and opportunities of technological research for the agricultural sector. Parallel to those inter-institutional studies, a few public institutions are holding regional meetings with similar objectives, with a view to guiding their research programs. 


This study has a multifold objective: a) to briefly describe the transition taking place in public research management; b) to present the foundations of the methodology and of the planning for demands; c) to summarize the initial outcome of the inter-institutional projects; and d) to comment on the difficulties encountered in the process of identifying regional demands with the new methodology. 

Though this analysis, the study intends to contribute to the debate on research planning in the institutes, thus helping them achieve effective results. 

Recent R&D Trends in the Brazilian Public Sector 

The debate on Technology and Market at the end of 1980 saw universities and the public bodies of research criticized by its distancing from the reality, in spite of their substantial stock of knowledge available, which, however, did not meet potentials users' needs. 


Additionally, basic research is fundamental and, in the specific fields of scientific knowledge in which the country presents comparative advantages, its relationship with technological application should be encouraged. Nevertheless, the private sector has delegated this kind of research to public institutions because its results, besides being often long-termed, have uncertain returns. Still other reasons are that the resulting technology not always gathers enough interest to be adopted, and that its absorption is not guaranteed even with enough diffusion, if it does not present economic an advantage at the moment. 


Among the several analyses of the Science and Technology (S&T) System, the one by Brandão & Medeiros (1998) stands out. He considers that the fomentation promoted by S & T agencies orients research by criteria dictated by the paradigm of the scientific community's values, by meritocracy sustained by peer evaluation and by the intrinsic relevance of the projects, thus privileging individual projects as a motivation to researchers´creativity and initiative. 


The decrease in public funds urged changes in the research model used by the sector. Recognition was imposed that this activity should not only require the researcher to understand scientific and technological problems and present solutions, but that it also should be linked to the needs of the country. That meant establishing research priorities by hearing productive segments and regional clusters. And a higher investment in procurement is required to anticipate future needs and to find technological solutions in good time, ensuring that all steps between Technology and Consumer are successfully completed. 


An increasing amount of research addresses the applications in processes, products and services, being its evaluation an important parameter even in basic research. Improving R&T management is important to solve the problems of the productive sector and to accelerate technological development. Thus, a new model is proposed to narrow the relationships between the scientific community and the productive sector and/or social development bodies, which will allow for the implementation of research programs, with directed strategies, objectives and goals thereby turning scientific knowledge into a set of applications. And this new focus has been guiding federal and state fomentation agencies, as well as some public research institutions. 

The first two stages of a recent countrywide study coordinated by the Brazilian Ministry of Science and Technology – ProspeCTar –accomplished an improvement in the methodology and in technological themes for S&T planning, encouraging society to think strategically about the future of the country. In its third stage, the existing “bottlenecks” that prevent Brazil from developing the selected technologies were identified. The search for agricultural demands was one of the contemplated themes (MCT, 2002). 

The National Council of Scientific and Technological Development (CNPq) is trying to establish a dynamic and efficient process to induce research projects whose implementation is based on the search and analysis of the main impediments to development. Five priority areas have been established: health, education, environment, information technology and agribusiness. 

Its agribusiness program is structured to promote basic research, to train human resources and to consolidate support to cooperative projects of technological nature. It still establishes that, in order to optimise fomentation to S&T, a new system design is necessary, involving the participation of all of their segments (CNPq, 1998). 

In the case of the State of São Paulo Research Foundation (FAPESP), two aspects show the current orientation of the institution, which articulates two different action lines. On the one hand, it funds the researcher's spontaneous demand for his/her project, thereby ensuring space for creativity, an essential aspect for the expansion of knowledge and scientific production. On the other hand, it increasingly more often induces the presentation of research projects in the areas where its absence can hinder development. In that category are long-term projects of wider scope  with very defined and more ambitious goals than those of individual projects such as: the Thematic Projects, the Genoma Project, the Technological Innovation Programs, the Public Teaching Project, the Research in Public Politcy Research Project and the Project for Research, Innovation and Diffusion Centers. 


The Brazilian Agricultural Research Corporation (EMBRAPA), as a governmental research institution concerned with its sustainability, has implemented a model “on demand”, thus accomplishing its mission to promote and do R&D for the Brazilian agricultural business. Inspired on the planning methods of industrial research that prioritise consumers, the model requires a systemic approach to the context to determine the needs and opportunities of the different players in the agricultural business, in terms of product and process technology. The search for demand begins, in that case, in the areas integrating the research institutions, coordinated by their Regional Council and accomplished by a multi disciplinary group. The regional demands are then joined and made compatible by the National Council of EMBRAPA. Nevertheless, this integration between the regional units themselves and the several agents of the private sector has not been easy. 

In 1995 the Secretary of Agriculture and Supply of the State of São Paulo (SAA), through the Agricultural Council Research began the project “Rethinking the Agriculture and the Agricultural Research”, with a view to recovering the dynamic role of scientific investigation and restructuring its research institutes. Its strategic plan defined a new model of performance establishing a new line of action: a systemic focus to work, seeking a clear vision of the agricultural business and R&D; the generation of technological knowledge; and its transformation in products, processes and services. Such focuses adopt a multidisciplinary research model centralized on the demand, guided by the answering of society´s needs and with a larger integration among research institutes, without hindering activities related to scientific knowledge (BATAGLIA, 1996) and (CASTRO & BATAGLIA, 1997). 

In order to strengthen this approach, the São Paulo State Agribusiness Technology Agency (APTA) –composed of six research institutes –created 15 Regional Poles of Technological Development contemplating the main productive chains and distributed throughout the state of São Paulo. 

The systemic approach methodology preconizes vertical and horizontal evaluations. On the vertical, and like industrial research, the consumers of products derived from the agricultural production are initially focused, then follows a backward analysis of the productive agribusiness chain and finally an analysis agricultural production and its inputs. Objectives and priorities in agricultural research are determined through the establishment of the financial and material flows and the exam of interactions among the links of the productive chain, in terms of information and transactions. The horizontal analysis presents a spatial vision, focusing on agricultural production related to social economic, land and natural and ecological resources aspects in the regional context. In this analysis, the action strategies for the planning seek to reorient rural development through the dynamization, strengthening and integration of the space and the regional economy sectors. 
SAA`s research strategic planning proposed, among other things, a more participatory strategic performance in the regional development. Actions should foster technology development for productive and transformation systems of primary products. 

In short, the R&T system has envisioned a modernization in research organization and management, considering a joint performance of the public and private sectors so as to optimize their results and resource allocation. With respect to the application of policies and strategies, the system should revert the existing situations of regional disparities and inequalities in the several social segments so that a great majority can benefit from the fruits of development.
Research programs of public institutions should seek solutions for the main social economic bottlenecks thereby bringing about sustainable economic, environmental and social development. In that sense, the priorities of performance, both from fomentation organs and research institutions have centralized on production chains, regional development, the knowledge chain and the environmental impacts of the use of the generated technology. 

Foundations of the Methodology of Technological Demands 

The establishment of R&D priorities in the agricultural and forestry sectors should arise from a convergence and balancing of several groups of criteria, the demands identified for the productive sector and for the natural systems among them (EMBRAPA, 1995). 

Public research systems should be subordinated: a) to national economic, social and geopolitical objectives, expressed through their policies; b) to regional objectives, usually expressed in development plans; c) to the relative social and economic importance of the different productive chains;d) to the needs and expectations (demands) of the productive agents, and e) to the demands and trends of the consuming market. In other words, demand characterization is not limited to short-term expectations of rural producers. Those dimensions enlarge the perception of the problems by researchers concerned with interpreting them and finding scientific and technical ways to solve them. 

Besides, the establishment of R&D priorities should observe a few criteria such as sustainability, efficiency, productivity, fairness and quality,  s well the characteristics and diffusion of each project. 

In the public sector, the concept of R&D demand is the transformation of the longings of the society in objectives of the institutions´ work. In the other hand, it is the generation, promotion and transfer of scientific and technological knowledge for the sustainable development of the area, state or country. To overcome the technological delay and to obtain larger productivity levels, quality and competitiveness with sustainability of the natural resources is to contribute for the solution of regional and social unbalances. 
In agribusiness, taking into consideration agriculture, fish farming and forestry, the existence of a multitude of users of public research institutions with the most varied interests and objectives requires an acurate reflection from the researchers for R&D planning concerning their inherent demands; a correct interpretation must be reached to avoid social and economic conflicts and to anticipate the problems. 

In that sense, the new model of research planning, guided both by users' demands and by society, aims to anticipate future demands of the agricultural business and help research institutions in the work, with a view to agricultural development and environmental preservation. 

1. The Systemic Focus

Planning for research on demand called for the development, improvement and implantation of an appropriate methodology with the adoption of a conceptual model for the definition of their long-term priorities and for the allocation of available institutional resources. 

According to TUNDISI (1998), one of the points necessary for R&T-based development lies in the sustainance of research institutions that can give conditions to make feasible and to consolidate long-term programs. 

Multi disciplinary knowledge is required in the fields of biology, sociology and economic sciences due to numerous interactions of interests and the limitations of the diverse actors of the productive process. Thus the model is forced to use the general theory of systems and its instrumental of analysis, its techniques for searching future scenarios and its concepts of inputs, products and technology markets (CASTRO et al., 1994).

The systemic approach applied to agriculture defines as agricultural systems the operative units of its busines (SPEDDING, 1979). Agribusiness (agricultural business, agroindustrial complex or productive chain) would be the encompassing system involving processes and components interrelated to production. The focus shifts from the grouping of the classic productive factors –land, capital and labor – to the trinomium technology, market and jobs (MANNHEIMER, 1994). The agribusiness sub systems would be the several productive chains that themselves possess among their components the agricultural productive units - from which the commodities and other primary products are obtained - and the agro-industries– where processed products are obtained. 

These agricultural activities appear in the different ecosystems or natural systems. The anthropic action effects on Nature, breaking its original balance in this search for economic exploration, can lead to a process of environmental degradation in agricultural activities. However, the type of environmental management through the use of technology that can minimize its degradation, allied with a deeper understanding by the society of the environmental damages, are roads to be sought. 

The demands for technology in research institutions can arise from the productive chains systems, from the productive systems, from natural systems (or ecosystems) and from the knowledge chain ( CASTRO, 1996). The latter is defined as the structure of scientific and technological knowledge, and is relevant for the the productive sector to solve problems or take opportunities. 

The methodology of searching demands, by its turn, can be used to characterize just a certain type of systems - natural systems, productive chains, productive systems or chains of the knowledge – or still, a group of systems in agreement with the needs and particularities of each study, for exemple - productive chains/productive systems or produtive systems /natural systems. 

2. Prospective techniques 

Prospective analysis aims to identify the current, potential and future demands in different segments of the agribusiness. It tries to emphasize a deeper understanding of the changes in agriculture and the evolution of scientific and technological knowledge. 

Anticipating the future requires the knowledge of the speed and the direction of changes in agriculture, with no intention of foreseeing how the future will really be with details and precision. It requires a systematisation of agricultural activity in terms of its insertion in the context of associated activities (the agricultural business) through the analysis of productive chains, productive and natural systems and in terms of development, thus allowing for the study of interactions and impacts of the changes. Its finality is to obtain a holistic view, i.e., an appreciation of interactions in complex systems, through the analysis of cause-effect relationships. 

Extrapolative, exploratory or normative techniques can be used to carry out technological searches, depending on the data at hand and/or that which is wanted for the future. Through extrapolation of the data one tries to know “what will happen”, while presupposing that the future is similar to the past and, in this case, the data used are relative to time series, growth curves, curve adjustments, regressions and correlations, substitution rates, etc. Normative analysis regards “what should happen” and creates the desired future based on social values and power relationships, through normative scenarios, analysis of policies and studies of impact. Exploratory analyses look into “what can happen”, with several alternative futures built through quantitative and qualitative knowledge by the use of systems modelling, morphologic analysis, the Delphi technique and scenarios (JOHNSON, 1989) and (WRIGHT, 1994 and 1997). 

Those techniques are usually used in a complementary manner and, the joint use of the extrapolative, exploratory and normative techniques for technological search is quite common. In the exploratory study of the future, anticipation goes beyond projections, i.e., a wider context must be approached to encompass social, economic and environmental aspects, among others. Due to the uncertainties about the future and the several ways to focus on it, the creation of alternate scenarios supports decisions of research institutions. 

Prospective techniques, by their turn, are tools for programmatic research planning and agricultural development, once they allow for the anticipation of future demands. Among the main benefits, they make it possible: 

· to advance the needs and opportunities of the productive sector over a 3-7 year period, which allows research to begin and to finish in time to have the technology at the right moment, at which it is necessary for the sector; 

· a better understanding of the market and of the conditions of use of the agricultural product, in order to establish the required specifications of the research; 

· to open a dialogue with the productive sector in the negotiation of the research program and, in particular, to explore new opportunities for the production, which are made possible through the progress of the knowledge and the integration of technologies; 

· to define research objectives based on the set of needs of the agribusiness in order to obtain integrated technological systems of easy technical and economic adoption by producers, through multidisciplinary and multi-institutional research projects; 

· to establish long-term priorities and to formulate technological strategies for the research that guides the development of new competences for similar institutions. 

The Participatory Approach in Agricultural Research 

Initially supported by EMBRAPA, the State of Sao Paulo Secretariat of Agriculture and Supply (SAA) created a project called "Prospection of Technological Demands for R&D Customers of SAA´s research institutes” with the application of concepts and methodologies adequate for the technological search of public organizations research, aiming to assist their customers, users and beneficiaries. 
The state system of agricultural research of São Paulo continues developing prospective studies, having obtained preliminary results to define the technological demands of the sector, with a focus on the productive chains, knowledge chain and regional natural/productive systems. The initial stage of the research encompassed the diagnosis of the main impediments and potentialities in the sector. 

A few examples are: “Estudo da Cadeia Produtiva de Carne Bovina no Brasil [Study of the beef productive chain in Brazil]” (BLISKA & GONÇALVES, 1998); “Estudos prospectivos para a cadeia do conhecimento [Prospective studies for the knwledge chain]” (GENNARI et al., 1997) e (JOHNSON et al., 1998) e "Estudos de prospecção de demandas do sistema natural da região sudoeste do Estado de São Paulo [Study of prospection of demands of the Natural System of the Southwest Region of the state of São Paulo]” (NOGUEIRA et al., 1998). Regarding the last work, the experiences of state institutions enriched the methodological approach of EMBRAPA emphasising both natural and productive systems, with a wider vision of the agronomic, social economic and environmental conditions based in the region. 

Besides the identification of problems and potentiality regional, the results of those studies indicated the existence of demands of technological nature, some of the which can be solved in the short-run. However, most of them will depend on prospective analyses in a longer time span, as they require the use of more complex methodologies to subsequently prioritize the research. 

That task is the second stage of the studies, so that their results can serve as subsidies for the programming of R&D in São Paulo state research institutes. 

The recent experience of SAA´s agricultural research in the Southwest of the State of São Paulo and in other regions has showed the value of the participatory process in the involvement of the communities from different segments for the discussion of directions to be taken for the planning of technological research. The community, with the analytical support of research, makes a diagnosis of the regional agricultural business under the several points of view. That analysis shows, mainly, more demands for experimentation and for technical services than for applied research. 

In the studied areas, the biggest difficulties of the productive sector lie in the evaluation of its profile. Its strongly concentration on activities of low profitability and with a complicated market are impediments beyond the capacity of technical resolution of the research. Issues of this nature oblige the community to make an effort to study and to formulate strategies of regional development, examining the different possibilities and opportunities to alter the profile of its economic activities, based on the characteristics delineated in the horizontal analysis, besides the aspirations of its population. 

Research, in this case, has a different role because it requires investigations concentrated on applied research and technological development. The solutions to change the productive profile of an agricultural region are complex and long-termed. Answers are not obvious and often require broad studies to be satisfactory. 

The community does not usually distinguish between a problem involving the improvement of a current productive process, such as to increase productivity or quality of a product it already knows and produces, and one involving radical innovation, aimed at a productive agro-industrial alternative for the region. Producers are expected to feel frustrated with the research when they can’t get immediate answers for changes in the new regional productive profile. 

Research posture, while seeking the community to know its needs first-hand, is praiseworthy and consistent with practices recommended for its planning. This exercise involves mutual learning, in which researchers perceive the community's expectations and the community must understand the limits, difficulties and the terms of different research modalities. While facing demands for solutions of complex problems, researchers need to apply methodologies that are differentiated according to the type of research, by using the tools of vertical and horizontal analysis of the agricultural business and the systemic and prospective analyses. 

CONCLUSIONS 

The main difficulties faced by public institutions of R&D involve the definition of research users, the determination of demands, and the prioritisation of their activities. Changes in economy, the diminished role of the government and the search for the competitiveness point to a focus on demand as appropriate to guide the selection of priorities and allocation of resources for the institutions, even for those financed with public resources. 

In this background, the methodology of search for demands through the use of future scenarios play an import role in curbing the appeal to meet short-term demands, either in setting guidelines and institutional strategies, or planning research to solve bottlenecks in the productive chains, productive and natural systems and the chain of knowledge, or in fostering regional development. 

Before institutions can develop agricultural projects of research of long maturation periods, analyses of the productive chains and the productive systems must be made, based on market behaviour.

In face of the information and analyses on the development of the agribusiness the following topics could be raised:  What is the consuming market and the new options of agricultural production - aromatic and medicinal plants, fruits or horticultural? Which cultivars are more recommended? Are there processing, industrialization and wholesale and retail commercialisation structures necessary to begin the production? What scale are they in? Is production technology adapted to land structure, to agronomic and environmental conditions and to the education and cultural level of producers and consumers? Who is coordinating the study and the formulation and implementation of the regional development strategy? These are questions of great value for the community to make a better reflection of, to articulate with the research and the rural extention actors and to get organized in order to plan its integrated development, with a sound technical and economic base.

The effort in the adoption of a planning process with the participation of the segments of the agribusiness must be highlighted. Researchers and their leaders need to recognize it as a management tool, putting it into practice as an inter institutional project. 

Besides, the addressing of R&D issues should focus on the priorization of specific critical areas of the country or of those where more competitiveness exists. Thus the possibility of cooperation agreements, licensings and other forms of knowledge and technology transfer is open, so as to complement endogenous research activities. That step becomes important, also, to understand the trends in R&D offer and its composition in agribusiness worldwide. Such issues should belong in the debate agenda of public research institutions for the efficient materialization of the objective of anticipating and offering society knowledge and technological solutions. 
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