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Abstract - Agroecology education and research programs are attracting students in major universities in Europe and elsewhere to embrace a highly integrative approach to agriculture and food systems. Agroecology may be defined as the ecology of food systems, providing an academic bridge to link society, agriculture, and nature. It can also serve as an academic platform for integrated systems concepts in agriculture, and organic farming and local food systems provide useful applications. Agroecology incorporates holistic thinking and analysis of the entire food system, including natural resource use, production, processing, marketing, consumer issues, and waste management among other factors. Ecology provides useful models to conceptualize and design sustainable food systems. To deal adequately with complexity and uncertainty, students need knowledge about systems, skills to analyze and compare alternatives, and capacity to envision potential future systems. To nurture students’ enthusiasm for making a difference in the world, we provide space for reflection on their role in society and their own learning process. The agroecology MSc programme offered in the NOVA university network provides a framework for both education and research, beginning with experience, with project work within farming and food systems. We combine experience with science to study environmental impacts, production, economics, and social viability of agriculture as it contributes to food security and sustainable multi-functional landscapes for the long-term future. 1


         INTRODUCTION

Organic farming struggles for legitimacy in the academic community, in spite of a credible research record and a large number of scientific publications over the past several decades. Among the reasons are disagreements among farmers and scientists about non-chemical approaches to soil fertility and pest management, use of GMOs, and other value-based or science-based decisions on which technologies to certify. Organic farmers are explicit in relying on multiple values to make production decisions, including environmental, economic, and social impacts. Agroecology has emerged over the past two decades as an integrative discipline whose advocates study more than production agriculture and the application of ecological principles. Originally conceived as ecology applied to agriculture (Altieri, 1983; Gliessman, 1990), agroecology now has expanded to embrace the ecology of food systems (Francis et al., 2003). With a foundation on many of the same principles as organic farming, and nurtured by interests in creating sustainable agricultural systems, agroecology provides a scientific framework for study of environmental impacts, production, economics, and social dimensions of the food system. Organic farming is a certified method of producing crops and animals, and one way of applying the principles of agroecology to reach the goal of sustainability. Agroecology provides an academic discipline and umbrella over both organic farming and other approaches to sustainable agriculture. Thus agroecology is a valuable platform for the introduction of organic farming courses and examples in the university curriculum.

AGROECOLOGY EDUCATION

One example of this strategy is the Agroecology MSc in the University of Life Sciences (UMB) in Ås, Norway, organized by the AGROASIS regional programme, and partially sponsored by the NOVA network of universities. The two-year MSc begins with an autumn semester of two intensive, eight-week block courses. Agroecology and Farming Systems addresses production systems from an environmental, agronomic, economic, and social perspective. Students begin with shared practical experience, then work with farm families to envision future goals and changes needed, e.g., conversion to certified organic production. Agroecology and Food Systems places student teams within Norwegian counties to improve the sustainability of the entire food system, e.g., by developing locally-based food alternatives. In addition to skills, facts, and principles, the modular courses include linking theory with practice, visioning capacity for designing future farming and food systems, and planning for responsible action (Lieblein et al., 2006). These courses have been designed and implemented by a regional team that has participated in teaching and in evaluation of the learning process (Lieblein et al., 2000a). The second and third semesters may include courses in Norway at UMB or in participating universities in the Nordic Region or elsewhere. The fourth semester is dedicated to the MSc thesis research.

AGROECOLOGY RESEARCH

Research in agroecology is integral to education. In choosing topics and research approach, students consider the appropriate methods from natural sciences and social sciences in order to evaluate production, economics, environmental impacts, and social relevance of potential future farming and food systems. Emphasis is on the holistic, systems-oriented approach to research.

     Eighteen students have completed MSc degree research using an agroecology and systems perspective in areas of soil fertility, plant protection, nutrient cycling, animal diets, organic marketing, and education. Increasingly the thesis projects deal with whole systems research. Graduates are currently in organic certification, national research programs, local food networks, private industry, and further academic study. Twenty more students are working on thesis research in the field. Research has been conducted in Norway, Denmark, Sweden, Estonia, Colombia, Canada, U.S.A., Nicaragua, Argentina, Cuba, Tanzania, Cameroon, Nepal, and Sri Lanka. 

     Nordic countries have specific goals to achieve 10 to 20% organic food production within the next decade. There is currently a very small proportion of total research funding dedicated to building the information resource and educational foundation to help support and realize these goals, except in Denmark. Many of the agroecology thesis projects deal with topics that will contribute to reaching these national goals. 

     Future research priorities and topics will be guided by several key criteria (Breland and Francis, 2005): use of interdisciplinary natural and social science methodologies, search for long-term solutions to problems, emphasis on action projects with stakeholders, application of ecological principles, and explicit recognition of society’s needs and application of research to help meet them. Most research will focus on projects related to key questions that will impact food production and food security over the next decade (Francis et al., 2006), e.g.,

· What are the most resource-efficient methods of maintaining soil fertility?

· How can farmers achieve adequate pest management without use of chemicals in organic, crop/animal systems?

· What types of efficient local food systems can contribute to better resource cycling?

· How can local food systems contribute to increased farm income, community economic viability, and food security

· How will future agriculture function with scarce and expensive energy supplies?

· How can loss of habitat and diversity in rural landscapes be reversed?

· What are potentials for enhancing ecosystem services in multifunctional landscapes?

· How are farm enterprises and systems influenced by national and regional farm subsidies and supports?

· How does ecological economics evaluate farming strategies as well as externalized costs and benefits?

· How are farming systems and society influenced by unequal distribution of land resources?

· What is the impact on farming of global decision making and treaties on trade and other international issues?

· How can the university contribute to food security and sustainability of society?

FUTURE UNIVERSITY RESEARCH:
AGROECOLOGY AND ORGANIC FARMING

Agroecology provides an academic platform that includes organic farming systems and other strategies that improve resource use efficiency, develop stable markets, and provide a healthy environment. Universities will likely expand their courses in organic production methods for gardens and farms, as people become more concerned about food sources and quality. Organic farming courses will be enriched when attached to the systemic methods used in agroecology. Changes in academic programs with more emphasis on experiential learning and practical involvement with clients will be facilitated by the organization of “active learning universities” (Lieb-lein et al., 2000b), closing a gap between knowledge and action. Organization of courses and curricula to provide “just-in-time” education” can replace the fixed requirements today Salomonsson et al., 2005). Focus has moved from designing courses to how students can become agroecologists. Graduates with practical training in organic farming that builds on science will find rewarding jobs and ways to contribute to future sustainable food systems. 
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