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SUMMARY
Limitations of mono-disciplinary approaches to complex problems have catalyzed interest in new models for 
linking scientists, practitioners, and decision-makers in the pursuit of practical solutions. School of Environment 
and Natural Resources (SENR) faculty are leaders in developing new, synthetic approaches to improve the 
sustainability and resiliency of energy and food systems in Ohio, nationally, and across the globe. Through the 
work of our faculty and the Discovery Themes Initiative (DTI), Ohio State University is growing as a global leader 
in interdisciplinary science to address pressing societal problems.

SITUATION
Conventional mono-disciplinary approaches to scientific research have produced incalculable gains in human 
knowledge and innovation. However, they are limited in their capacity to address societal problems that 
arise when human behavior in one area has unanticipated consequences for other aspects of society. This is 
especially true for environmental and natural resource problems which involve trade-offs between competing 
interests and values in society with no straightforward scientific or technical solutions. Examples include water 
quality problems caused by both urban and agricultural activities, flooding from extreme storms, biodiversity 
conservation, and work to create resilient and sustainable food and energy systems. In response, scientists have 
increasingly worked in interdisciplinary teams and in collaboration with practitioners and stakeholders to develop 
methods, models, and processes that are better able to inform effective environmental and natural resource 
policy. 

RESPONSE  
SENR faculty have pioneered interdisciplinary systems approaches to address environmental and natural 
resource problems: Dr. Brooks is pioneering efforts to bring cultural evolutionary theory to the study of ‘socio-
ecological systems’ at the National Socio-Environmental Synthesis Center; Dr. Wilson works with interdisciplinary 
teams to link behavioral and physical models to explain nutrient loss and to exploring the role of perceived risk 
in the provision of aquatic ecosystem services; and Dr. Bruskotter uses interdisciplinary approaches to arrest loss 
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of the world’s megafauna. SENR faculty also played key roles in two DTIs: Sustainable & Resilient Economy and 
the Initiative for Food & Agricultural Transformation, with two new hires: Dr Jackson-Smith leads transdisciplinary 
projects to tackle urban and rural water problems, and Dr. Sintov uses cutting edge behavioral science methods 
in partnership with engineers and planners to develop ‘Smart Grid’ energy systems.

IMPACT
SENR faculty generated tens of millions of dollars of external research funding, leading to significant impacts 
both within and outside the academic community. Internally, these projects expand relationships among 
disciplinary scientists, produced next generation models, and led to several foundational papers that outline 
the conceptual and practical aspects of coupled human-natural systems models. These approaches are being 
applied to problems including: urban energy and water demand management, protection of endangered 
species, and sustainable food and farming systems. All of these efforts provide a platform for training 
undergraduate and graduate students to work in interdisciplinary teams. Externally, our work is being used by 
real world practitioners and decision-makers to improve environmental and natural resource conditions. For 
example, models of farmer decision-making coupled with hydrological models of nutrient loading are enabling 
policy makers to use more effective approaches to reduce phosphorus loading to Lake Erie. Local and state 
water managers are better able to predict how future trends in population and housing will affect water demand 
due to a ‘water-relevant’ typology of urban landscapes. Finally, work on smart grids in Los Angeles was used to 
implement a campus-wide building energy competition, leading to a 6.4% reduction in energy use, saving 3,158 
kWh of electricity and avoiding 3,470 pounds of CO2 emissions.
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