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Exploring an Integrated System Approach to Food Security in Developing Countries: 
A Grounded Theory Study

Introduction
The Food and Agricultural Organization of the United Nations (2008) estimated that the number of hungry people in the world equaled 923 million in 2007, an increase of more than 80 million since 1990. Evans (1998) forecasted that by 2020, 82% of the world population will live in developing countries. The paradox of starvation in underdeveloped nations amidst abundant food in developed countries is evident. Food security and sustainability remain among the major challenges facing institutions serving agricultural development in developing countries. 
Agriculture with its modern technologies and policies, exemplified through the Green Revolution, has not provided a sustainable solution to food security. For example, Africa largely missed out on the Green Revolution (Gates, 2009). All the while, world forces of population growth, environmental degradation, migration-immigration, technology, and global terrorism created system chaos. As system problems demand systems solutions, this research proposes that food security can better be addressed through an integrated system approach that recognizes the individual yet interactive roles of food production, agricultural research and technology, education and training, transparency, and policy. 
The research also recognizes that the actual and potential target audience for agricultural education has expanded through the process of globalization. In accordance with the National Research Agenda (Osborne, n.d.) for agricultural education in international settings, an integrated system approach to food security was developed to expand the educational focus in addressing various needs of stakeholders in that system.  
Theoretical framework
Strauss and Corbin (1998) wrote that when a researcher hopes or intends to generate a theory formed inductively from data collected during a study rather than using a theory to frame the study, the researcher is conducting a grounded theory study. This research project began with data collected through one-on-one interviews, focus group discussions, and participant observations—all aimed at answering a question about best practices and approaches to preventing hunger and improving human living conditions. A theory of an integrated system approach to food security emerged from the data analysis and interpretation. 
Methodology
The one-on-one interviews were conducted with ten different experts who have extensive work experience in international agricultural development. Each interviewee represented an institution serving international agricultural development, which included the Food and Agriculture Organization of the United Nations, the Gates Foundation, the Norman Borlaug Institute for International Agriculture at Texas A&M University, Food for the Hungry, and the U.S. Department of State. The focus groups were conducted as roundtable discussions between the researchers and the two advising professors. The researchers then conducted literature reviews of individual themes that had emerged. To move toward generating a grounded theory, the researchers used the constant comparative method as part of the interactive and ongoing process of analyzing the data and developing the theory (Glaser, 1992).   
Findings 
Data from the one-on-one interviews, focus groups, and participant observations yielded five individual themes—food production, research and technology, education and training, transparency, and policy. Results of the literature review, bounded and limited by the five themes that emerged, pointed the researchers toward an encompassing theme of an integrated system approach to food security. The individual system components demonstrate that food security concerns not only individual farmers and the ecological paradigm, but also the fabric of agricultural and rural communities, institutions, and governments at the local, regional, national, and global levels. The interconnectedness among these components can be perceived through a hierarchy of agricultural systems. The components of food production, agricultural research and technology, and education and training address food security directly at the lower three levels—farming, cropping, and soil systems. These components contribute primarily to ecological sustainability and agricultural productivity. On the other hand, corruption and policy issues affect food security more directly at the upper three levels—regional, national, and global systems. These components enable or hinder economic viability, access, and social equity of food production and distribution. As a whole, all of the individual components interact to inform and support one another for the long-term goals of food security and agricultural sustainability.
Conclusions
Food security and sustainable agriculture achieved through an integrated system approach will remain an evolving and adapting process. The core elements of sustainability consist of ecological soundness, food productivity, economic viability, and social equity (Raman, 2006). The system components interact and balance uniquely depending on specific local, national, regional, and global contexts. Although countries and organizations worldwide may share criteria for sustainability, we should expect to see a variety of integrated approaches to sustainability along with their changes over time. Each country or region with its own stage of growth and its unique ecological, socioeconomic, and political conditions may have its own methods of balancing the system components. Countries in different times and conditions need different approaches to food security. A one-size-fits-all policy, or advice implying such a policy, will likely retard rather than advance agricultural development.
Implications, Impacts, and Recommendations 
This integrated system approach has implications for university research, teaching, and extension functions in the U.S. and for foreign institutions performing those functions. The research contributed to identifying the core knowledge and understandings required for participatory, interdisciplinary, and institutional collaboration in the agri-food and natural resource system—locally, regionally, nationally, and globally. The researchers recommend that further research continue in the development of a framework for an integrated system approach to food security. To reinforce and expand the framework, we recommend that future researchers explore the inclusion of additional life system components such as health and economics.
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