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Non-Technical Summary
Changes in environmental conditions and especially climate variability over the coming decades will affect Oregon's agricultural
production levels, management/technology alternatives, and spatial and locational patterns as well as impact the current levels
of use of many key resources including water and land. It is an opportune time to assess agriculture's ability to adapt to these
types of climate and environmental changes and to consider how to improve our research and technical capabilities to better
understand and address the impacts of changing environmental and economic landscapes. An interdisciplinary team of
scientists from Oregon State University's College of Agricultural Sciences proposes to focus on the climate-induced adaptation
and mitigation impacts as they relate to Oregon, mindful of the regional and global connections. The team will build upon current
research and outreach collaborations with other regional and international scientists. We will enhance existing agricultural
response models, life cycle models and economic/policy models, then couple them (formally and informally) to better
understand interactions and feedback among climate, crop and land use changes, ecological and environmental changes, and
prices and policy factors. Our vision is that the proposed collaborative project will enable us to identify agricultural sectors that
are at risk to climate-driven changes, to explore potential adaptation technologies and training opportunities, and to design
efficient policy and management strategies to deal with the adverse impacts of these changes. These pieces of the research
and outreach agendas are critical needs as Oregon moves forward with a goal to sustain our physical, natural and human
capital investments and to supports our country's food and fiber needs. 

Goals / Objectives
The OSU climate change collaborative project goal is consistent with USDA/NIFA goals and with meeting the three outcomes
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above. It can be stated in two parts:

    1.  To provide the highest quality, science-based research and analysis of impacts to our managed agroecosystems, to our
regional-based agricultural sectors, and to society from increased variability in climate conditions, and from other environmental
and economic-related drivers; and
    2.   To quantify, understand, and communicate (to policymakers, farmers, and stakeholders) sustainable adaptation practices
and management, policies, and mitigation strategies for Oregon agriculture that could reduce potential negative impact of
increases in climate variability and contribute to offsetting and reducing GHG emissions.
The project goal has three supporting objectives with the appropriate function noted for each. These correspond to the three
national outcomes proposed by USDA/NIFA noted above.
1.Enhance adaptive capacity of production and natural systems to reduce exposure and vulnerability to climate change and
variability
Function: research and extension/outreach
a.  To assess the aggregate and distributional tradeoffs and consequences of policies, programs, and investments to enhance
the adaptive capacity of our managed agroecosystems and thus reduce the downside of exposure and vulnerability to climate
change and climate variability, to environmental change, and to changes in economic and policy-based incentives;
b.  To advance fundamental knowledge about the flexibility and resilience of agricultural (managed) ecosystems to increased
variability in climate; and
c.  To better understand and expand technologies, innovation and systems that can adapt to increases in uncertainty in
environmental conditions and increases in climate variability, regionally and within Oregon
2.  Improve mitigation strategies for reduction of GHG emissions, including carbon sequestration practices
Function: research and extension/outreach
a.  To assess the technical and economic potential to engage in mitigation strategies for Oregon agricultural and managed
resource sectors; and
b.  To quantify the costs of alternative mitigation efforts for the agricultural and managed resource sectors in Oregon and the
Pacific Northwest (PNW); and lastly
3.  Develop new knowledge and technologies
Function: research, and education/capacity building and extension
a.  To provide educational opportunities for undergraduate students, graduate students, and stakeholders in the areas of climate
change, risk, agroecosystem technologies, and interdisciplinary policy analysis; and
b.  To enhance partnerships with industry and stakeholders for innovative and more resilient technologies, practices, policies
and management strategies.
Methods
The interdisciplinary team at OSU will conduct research using innovative analytical systems and models, collect and compile
needed information on current technical and economic conditions and management practices, work with stakeholders in the
region, and train the next generation of agricultural, food, and policy scientists. All participants are actively working on research,
education and outreach involving the development and use of the models and frameworks for better understanding and
adapting to climate change, data collection and verification, and experimental research and development. This proposed project
is capitalizing on current and past investments in the component models and frameworks to design and quantify the policy,
economic, and technical tradeoffs and the innovation and management/education opportunities across multiple scales and
sectors. The project includes all three functions of a Land grant University:  research, extension, and teaching; each function is
closely associated with specific supporting objectives. The project is also expected to be outcome-oriented, and include logic
models, outreach and evaluation plans, meet competitive standards and undergo external peer review.
 The CAS Department of Agricultural & Resource Economics forms the majority of the lead team, T1, and in conjunction with
collaborating faculty from other CAS departments, is developing a unified project which addresses common questions,
objectives, and outcomes as they related to agriculture under a changing landscape broadly defined to include climate and
environment conditions as well as economic and policy landscapes which influence the opportunities and impacts that the
agricultural sectors in Oregon and the Pacific Northwest may experience.  It is the "new reality" for dealing with climate change,
and the project addresses both adaptation potentials as well as mitigation opportunities, where the strategies, potentials, and
impacts will depend on the projected climate and environmental outcomes as well as on the policy and economic conditions and
drivers. This proposal includes specified efforts to enhance our knowledge and understanding of these outcomes and impacts
as they relate to the project goals and objectives. The relevant models and analyses are presented below.
Tradeoff Analysis Model for Multi-Dimensional Impact Assessment (TOA-MD)
Agricultural Modeling Intercomparisons and Improvements (AgMIP)
AgToolsTM

The Northwest Model (http://www.agribusiness-mgmt.wsu.edu/Holland_model/documentation.htm ), a computable general
equilibrium (CGE) model of Pacific Northwest states (Washington, Montana, Oregon, and Idaho), and coupling this model with
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downscaled economic production and life cycle analyses. The approach follows the innovative method of regional CGE
modeling by Stodick, Holland, and Devadoss (2010).
Life-Cycle Analysis
The spatial areas and sectors to be studied are led by Teams 2-4 as listed below. A point person from Team 1 is included in
each of Teams 2-4 to insure that the economics and policy is well linked to the biophysical components.
*  Dryland Cropping Systems in the Pacific Northwest (targeted for in-depth analyses) - T2
*  Rangeland Animal Production Systems (pilot) - T3
*  Marine Fisheries (pilot) - T4
*  and possible collaborative efforts with our Energy-Water Nexus Hatch project.
Three distinct but complementary economic/environmental components calibrated at relevant local and regional scales will be
critical to the overall integrated scale-dependent policy and distributional impacts and tradeoff assessments to meet this
objective: dynamic enterprise budget analyses; attributional and consequential life-cycle assessment (LCA) that link to a
multidimensional Tradeoff Analysis (TOA-MD); and regional market (CGE) analysis.  Lessons learned from the dryland cropping
element will be applied to the selected pilot production or managed ecosystems, i.e., rangeland animal production and
marine/anadromous fisheries, and LCA will be developed for all production/managed ecosystems.
The assessment of the technical potential to engage in GHG mitigation strategies will require a LCA of carbon use and
emissions in agricultural industries for both baseline practices and for proposed new technologies and management practices.
The assessment of the economic potential for mitigation activities require that the opportunity cost of switching from current
practices to new mitigation-type management practices is quantified for the current population of farmers. Team member
experience in constructing information on the opportunity costs of switching production practices and this knowledge can be
applied to Oregon, as information is available. The economic potential for adopting directed mitigation strategies to offset GHG
will depend upon federal and state policy incentives and economic markets. Both the dynamic budgets analysis and the LCA
and TOA approaches can be used to address mitigation opportunities in selected sectors. The efforts for this objective will be in
the form of a pilot project since it is still unclear the extent that mitigation policy and carbon sequestration are part of the current
policy options in Oregon.  Antle and Capalbo have numerous papers on estimating carbon supply curves for dryland wheat
agriculture and this research can serve as the foundation for additional methods and applications in Oregon. Other supporting
data and ongoing field trails by researchers at the OSU Ag research stations will be used in the pilot analysis.  The results may
help to fine-tune further field work and data development and visualization.
The project will develop undergraduate and graduate curricula on understanding climate change and quantifying the agronomic,
environmental and economic impacts on agricultural industries and the State.  These classes will be both online and on campus
offerings.  In addition, the scientists will be involved in research projects at the undergraduate and graduate levels, including the
SEBA program discussed above, the National Needs Fellowship on climate change and resilience, and projects in BEE
department.  The current and ongoing research projects (REACCH, AGMIP, STEEP) have educational components that will be
complimentary to these efforts.  In addition, we will develop an agricultural module for the ongoing OSU/OCCRI climate boot
camp, working in connection with the CAS Branch Experiment Stations (BES).   This CAS-BES camp is aimed at students from
a wide range of disciplines and trains them in transdisciplinary research via case studies, internships, lectures, and hands-on
exercises. We will encourage graduate students working on this collaborative climate change project to co-develop the
agricultural case studies and participate and interact with other graduate and undergraduate students in forestry, climate, and
earth systems science.
The stakeholder involvement will be in the form of active participation in the enhanced AgToolsTM software to explore the
economic potential for both mitigation and adaption strategies, using the existing advisory committees for the CAS and the
departments to explore climate change related issues. The policy and economic dimensions of climate change will be the topic
of an annual forum sponsored by the Center for Agricultural and Environmental Policy (CAEP) which is part of CAS and the
AREC department.   Information from this collaborative project will also be used in conjunction with the reports from the
extensive and ongoing filed work throughout the state.  The project is an incredible asset to leverage the field trials, data
collection and modeling efforts by OSU researchers and provide clearer signals to policymakers and the general public.  
 
 
 
 
 

Target Audience
Agricultural and fishery sectors at risk to climate-driven changes
Agricultural producers and fishermen
Agricultural and fishery managers
Regional, national and international scientists and policy makers
Students
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Products
*  White papers on methodological, data development and analytical findings increase understanding
*  Peer-reviewed journal articles
*  Extension publications
*  Patented software
 

Expected Outcomes
A key outcome category of the economics-related research is to establish and document both methodological and procedural
foundations for the systematic comparison and improvement of regional impacts, production changes, and coupled/linked
economic and ecological frameworks used for analysis of climate change, mitigation opportunities and adaptation potential
within the managed agroecosystems. Integrating outcomes includes facilitating problem-driven, policy-relevant research
founded in science-based economic theory and quantitative methods; and promoting a venue in which OSU economists and
other scientists can collaborate, share data, and integrate models to address complex climate-driven questions from multiple
perspectives. Output-type outcomes will include impact assessment in the dryland grain producing regions of Oregon and in
selected specialty crop sectors of Oregon.
A second outcome category relates to the supporting objective 1b and 1c: advance fundamental knowledge about the flexibility
and resilience of agricultural (managed) ecosystems to respond to climate variability and other environmental impacts, and to
expand technologies, innovation and systems that can adapt to increases in uncertainty in environmental conditions and
increases in climate variability, regionally and within Oregon; and to supporting objective 2 on technical potential for mitigation
activities.
A third category of outcomes relates to education and partnerships efforts, as reflected in supporting objective 3.  Specific
outcomes will be to establish relationships with policy decision makers and stakeholders through roundtable discussions and
workshops, identify critical mitigation and adaptation policy issues, communicate findings to decision makers and stakeholders
through a variety of media, including web pages, policy briefs, scientific publications and news media and develop an integrated,
on-going evaluation plan that provides periodic review from stakeholder communities and assessment of outcomes and
analysis.

Keywords
Climate Change ~Pacific Northwest ~Economic/Policy Models ~Life Cycle Analyses ~Agricultural Sectors  ~Dryland Cropping
Systems ~Rangeland Animal Production ~Marine Fisheries ~Technology Alternatives
Estimated Project FTEs For The Project Duration
Role Non-Students or

Faculty
Students with Staffing Roles Computed Total by Role

Undergraduate Graduate Post-Doctorate

Scientist 7.5 0.0 0.0 0.0 7.5

Professional 0.0 0.0 0.0 0.0 0.0

Technical 0.0 0.0 0.0 0.0 0.0

Administrative 0.0 0.0 0.0 0.0 0.0

Other 0.0 0.0 0.0 0.0 0.0

7.5 0.0 0.0 0.0 7.5Computed Total

Animal Health Component 0 %

Is this an AREERA Section 204 Integrated Activity? Yes

Basic 25 %
Research Effort Categories

Applied
Developmental

60 %
15 %15 %

Extension
Education

60 %
Activities

25 %
Research
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Classification
Knowledge Area (KA) Subject of Investigation (SOI) Field of Science (FOS) Percent

605 6050 3010 40
205 1599 1060 20
121 3399 1010 20
307 819 1070 20

Knowledge Area
121 - Management of Range Resources; 205 - Plant Management Systems; 307 - Animal Management Systems; 605 - Natural
Resource and Environmental Economics
Subject Of Investigation
0819 - Natural fisheries, other; 1599 - Grain crops, general/other (includes buckwheat, millet, triticale); 3399 - Beef cattle,
general/other; 6050 - Communities, areas, and regions, including states and their institutions and organizations
Field Of Science
1010 - Nutrition and metabolism; 1060 - Biology (whole systems); 1070 - Ecology; 3010 - Economics

Associated Planned Programs
Plan Year PercentageProgram Name

Climate Change2013 60
Global Food Security and Hunger2013 40

2.  Are Vertebrate Animals Used?

Yes

No IACUC Approval Date

Animal Welfare Assurance Number

1.  Are Human Subjects Involved? No Yes

Human Subject Assurance Number

If YES to Human Subjects
Is the Project Exempt from Federal regulations?

Yes

No

Yes

No  IRB Approval Date

No Yes

If YES to Vertebrate Animals
Is the IACUC review Pending?

If yes, select the appropriate exemption number.

If no, is the IRB review Pending?

Assurance Statements
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