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Our Opportunity, Our Challenge 

We propose the organization of a coalition of universities, NGOs, and federal agencies to develop a systems level analysis of the complex interactions involved in the emerging bioeconomy.

The information age drove the economic boom of the 1990s.  The bioeconomy could well drive the economy in the first part of the twenty first century.   Biorenewable resources and biomass energy sources offer a domestic product for domestic consumption.  Global petroleum supplies are finite, and growing demand is putting pressure on supplies and prices.   The USDA’s billion ton report on available biomass materials documents that existing bio-renewable resources could provide at least 33% of our fuel needs and 21% of our domestic energy needs, and even more if coupled to energy efficiency improvements.  We have an epochal opportunity. The emerging bioeconomy will change the face of American agriculture and revolutionize the production of energy and other products across the United States.   But this opportunity also presents a scientific and policy challenge: how best to develop this renewable resource. Only a systems level analysis, which incorporates all aspects of the value-chain of production, processing, and utilization, will allow us to prepare for a bioeconomy that takes best advantage of the opportunities while avoiding the kinds of problems that have arisen in our current petroleum-based economy.  
Social and Ecological Sustainability

The sustainability of human and natural communities, and feedstock production should direct the research and policy that design the new bioeconomy. 

The systems analysis we propose embraces a paradigm shift in the way we understand sustainability.  Instead of trying to limit the damage to the human and natural environment, sustainable development aims to improve the quality of life in rural communities, the overall health of the ecosystem, and still  maintain stable production  of feedstocks for the bioeconomy.  Current agricultural structure and production systems increasingly transfer economic and human assets out of rural economies. A sustainable bioeconomy should secure a sustained production system that returns economic and social resources to rural communities and improves quality of life.   Existing agricultural systems degrade the soil and water, and reduce biodiversity.  A sustainable bioeconomic system will integrate all the inputs and outputs of the production and processing systems including labor transportation, fertilizer, crops, manure, and crop residue.  Such integrated systems can improve long term soil and water quality, increase beneficial ecoservices, and secure sustained feedstock production. The model of sustainable development we have described will identify the policy changes that will make sustainable biorenewable resources possible.

Biocomplexity and Integrated Platforms.  

A sustainable bioeconomy requires that we move away from output-driven production programs to programs that integrate all the scientific, social, and economic elements of complex systems. 

Too often, scientific research extracts a narrow issue or a specialized question from a complex problem.  This reflects sound scientific methodology.  Unfortunately, narrow specialization does not allow us to come to terms with complex, distributed problems of the kind presented by biocomplexity.  The bio-economy will involve dynamic interactions between a range of scientific disciplines, and environmental, economic and social elements.   A sustainable bio-renewable resource program must integrate all the upstream production and processing elements  and downstream consequences of a bioeconomy.  At minimum, biorenewable resource development projects must integrate the following elements:

Agricultural production.   Changing land management and cropping practices will effect not only the amount of crops produced but will have a dynamic relationship with regional climates, which, in turn, will effect sustainable production levels.

Post-harvest processes.  Once harvested, feedstocks must be transported and transformed into useful products to be distributed to end users.  We need to consider numerous interrelated issues, including biomass and product transportation, conversion technologies, plant location and size, and byproduct utilization.

The Structure of Agriculture.  Using existing feedstocks for biomass energy production and shifting to dedicated energy crops will have consequences for the price of feed grains and for the beef and hog industries.

Environmental impact.  Using existing biomass resources will have significant impact on issues such as soil erosion, carbon sequestration, water quality and nitrogen dynamics in soils.

Rural communities.  Ethanol production has created thousands of new jobs in rural America.  Moving to an integrated bioeconomy may further strengthen rural communities and employment, but large centralized processing and smaller cooperative processing plants will have very different effects on rural communities.

Farm Families.  Return on agricultural investment has risen but not the return on labor.  No one knows what effect a new bioeconomy will have on farm families, their income and working patterns.

Policy incentives.  Policy drives practice.  We need to develop policy initiatives that encourage the right kind of biorenewable development and which are acceptable to all stakeholders, the producers, the processors, and the general public.

From Integrated Bioeconomy Models to National Programs

An integrated scientific, social, economic, environmental, and policy research approach can provide a working model for a national program in biorenewable resource and a national bioeconomy.

An integrated effort allows us to build on existing knowledge and strengths across institutions and state borders.   Crop residues and a range of dedicated energy crops will build the national bioeconomy.  The general platform we develop could be modified to meet the resources, needs, and capacities of specific regions, recognizing that in addition to feedstock opportunities, environmental challenges and social issues will be location specific. A national program of biorenewable resources would provide a dispersed program that is both flexible and relatively secure against both natural and human threats.  The research proposed here has as its eventual goal the transfer of sustainable, biorenewable technology to industry for practical application and production.  

Moving Forward Together

Developing systems level models of biorenewable resource management requires a multi-state, region-wide coalition of universities; cooperation between government agencies including USDA, NSF, and DOE; as well as partnerships with NGOs and industry representatives.
In order to attract the expertise required for this vision, the data necessary for the seven integrated system elements, and adequate funding for extended research, the coalition developing this vision must involve multiple federal agencies.  We need to begin to imagine ways to coordinate funding and research across states and agencies to leverage state research dollars and partner with federal initiatives.

