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Part	I:	The	Western	Perspective		
	
Introduction	
 
The Western Region is large, diverse and dynamic, and the only certainty in its future is 
that of change. The Region’s diversity is not just in terms of its population, but also its 
natural setting and socio-economic structure (from its agriculture to its high-tech 
industries). Superposed on the changes of population density and diversity, economic 
engines, and natural resource conservation is climate change, which will alter the 
availability of fresh water and the entire fabric that support and nurture/sustain the West. 
 
For the Region’s natural and agricultural resources to be sustainable and for all its 
citizens to succeed and thrive in the state of dynamism and uncertainty, the Land Grant 
Universities must anticipate and prepare for the possible changes and develop and 
cultivate the capacity for adaptation – a capacity that must be flexible and nimble. To 
maintain the viability of the Region’s agricultural vitality and natural resources over time, 
the region must first have cutting edge research programs to understand and predict 
changes for the different sectors of the states and counties. It must build in rapid and 
continuous information flow about all aspects of change as well as innovate methods to 
modify the systems and infrastructure in response to the information about its changing 
environment. The capacity for adaptation is itself constituted by its citizen’s access to 
information about change, by their social power to make decisions in response to this 
information, and by their economic power to mobilize resources to act upon/ enforce 
these decisions. 
 
Difference in adaptive capacity is a primary influence on broader social, economic, and 
political disparities. These disparities can be manifest across space (between localities 
and regions), across populations (race, class, gender) and across time (inter-
generational). As examples, low-income communities are likely to be particularly 
vulnerable to climate change-related flooding and other hazards because they lack the 
means to flee in an immediate disaster context or to purchase homes on higher ground 
in the longer term. Other communities may lack the education, social networks and 
other resources to change jobs from declining sectors to new sectors; lack the income 
to purchase increasingly expensive water or electricity; and lack the political agency to 
influence public policy to respond to these concerns.  
 
Therefore, the Land Grant Universities must position themselves as institutions that are 
sustainable, responsive to the changing needs of the west, and a proactive force for 
economic energy and social justice. In addition to a world-class research programs on 
agriculture, natural resources, nutrition and youth and community development, it must 
include a special focus on adaptation. This focus must involve both designing LGUs as 
adaptive institutions and orienting their programs and services to build the adaptive 
capacity of its constituents, with special attention to the education and self-
empowerment of typically under-served and under-represented populations.  
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Characteristics	that	make	the	West	the	West	
 
A	Broad	Geographic	Expanse	
 
The west encompasses 11 western states in the continental US, Alaska, Hawaii, and 
the Pacific Islands and Territories.  
 
This vast geographical area covers 25% pf the earth; stretching 7,700 miles from Palau 
to Colorado; more than 3,300 miles from Fairbanks, Alaska to American Somoa; and 
more than 1,350 miles from California/Mexican border to the Washington/Canadian 
border. This expansive area covered by the western Land Grant Universities includes a 
diverse demographic distribution and extremes in climate.  
 
 
	A	Very	Diverse	Region	
 
The West is a unique region of densely populated cities juxtaposed by large expanses 
of sparsely populated countryside. The West contains the oldest community in the US: 
Acoma, NM, and the smallest town: Buford, WY. Seven of the top ten most ethnically 
diverse states in the United States are in the West. 
 
It is a region which contains the highest elevation mountain peaks, in the highest 
mountain ranges, in the US and also contains the lowest spot in North America: Death 
Valley. The west is home to the coldest (Barrow, AK) and hottest (Lake Havasu City, 
AZ) environments in the United States. It is an area where 47% of the land is owned by 
the public; it is an area where 8 of the 10 most visited National Parks in the US occur, 
welcoming more than 27 million visitors per year. 
 
Many western Land Grant Universities are located in high desert semi-arid (Great 
Basin) and arid desert (Mojave/Sonoran) environments while others either serve as the 
gateway to the Pacific serving tropical agriculture or extend to the arctic with 
agriculture/natural resources in sub-zero climates. The breadbasket state of California 
has rich soil and optimal growing conditions for a high level of production for a wide 
spectrum of agricultural products and the northwest states have abundant rainfall 
producing a rich diversity of agricultural and forest productivity.  
 
 
A	Glimpse	of	the	Contributions	to	US	Agriculture	
 
The West produces more than 400 specialty crops, where CA alone produces more 
than 99% of the total value of almonds, artichokes, dates, figs, kiwi, nectarines, olives, 
cling peaches, pistachios, and walnuts in the US. The Western states (CA, OR, WA) 
produce > 71% of all the fruit grown in the US and total Western agriculture production 
accounts for 23.3% of the total US farm gate value or $87.7 billion. 
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Western states (CA, ID) produce > 50% of the total value of milk/dairy products in the 
US; more than 40% of the total value of nursery, greenhouse, floriculture and sod 
production (CA, OR, ID); and account for more than 93% of the total value of wine 
production in the US (CA). The West produces 22% of the nation’s total dry been 
production; is home to four of the top 10 wheat producing states (MT, WA, ID, CO); and 
ranks 4th (CA) and 10th (MT) in sales of cattle and calves and ranks 2nd (CO), 3rd (CA), 
and 6th (WY) in sheep sales. Five of the top 10 potato producing states reside in the 
West. The West produces more than two-thirds of the nation’s barley and the majority of 
the nation’s hops.  
 
 
Public	Lands	
 
Federal land ownership is concentrated in the west with an average of 47% of western 
acreage owned by the public as compared to 4% of the remaining U.S. being publically 
owned. 
 
Federal lands are managed by a variety of Federal agencies including Bureau of Land 
Management, U.S. Forest Service, U.S. Fish and Wildlife Service, National Park 
Service, Department of Defense, Department of Indian Affairs, Bureau of Reclamation 
and the Atomic Energy Commission. As an example of the magnitude of federal 
influence on the west, the U.S. Forest Service oversees 192.8 million land acres in the 
United States of which 155.53 million acres (81%) are located in the western states.  
 
Much of western agriculture is dependent on utilization of public land for livestock and 
forestry production requiring partnering with Federal agencies for the utilization of public 
lands. This presents some challenges as Federal policy dictates how and when the 
public land is available for use by producers. Part of this challenge is the fact that 
Federal regulations and control of western natural resources are dependent on local 
Federal management which can be variable and in continual transition at different 
locations within the same agency and among agencies. Western states are the location 
of many cherished natural resources that attract visitors from around the world, so 
recreation and visitations are important considerations for the use of public lands.  
 
 
Urban‐Rural	Juxtaposition	
 
Every western state and territory has densely populated urban centers juxtaposed by 
large expanses of sparsely populated rural areas in a matrix that generally covers huge 
geographic distances. For example, Nevada is considered one of the most urban states 
(as a % of total NV population) with a huge proportion of rural (and in this case federal) 
land. Another example is Fresno County, California which is no longer federally 
designated as rural because of the city of Fresno, yet it is the county which also ranks 
as the number one agricultural producing county in the entire United States.  
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Urban centers are the center of population growth, and the sheer number of people 
control statewide decisions on agricultural and natural resource issues, among other 
important topics. At the same time, the expanding metropolitan base encroaches on 
agricultural and natural resource lands throughout the west with unintended 
consequences of increasing fire frequency and costs of fire suppression, increasing 
numbers and kinds of invasive species, and declines in quality and quantity of wildlife 
habitat and water.  
 
 
Fire	
 
Every year, thousands of wildfires burn millions of acres of forest and rangelands in the 
western United States, having a significant impact on the Federal budget, wildlife 
habitat, agricultural production and local and regional economies. For example, in 2013, 
Federal firefighting costs, for suppression only, included dealing with 47,579 fires that 
burned 4,319,546 acres with a total suppression costs to USFS and DOl agencies of 
$1,740,934,000. 
  
Unrecognized by the public, fire suppression activities only account for a small 
percentage of the costs of a wildfire event. (The True Costs of Wildfire in the Western 
United States, The Western Forestry Leadership Coalition, www.wflcweb.org). The 
WFLC conducted several case studies that showed that fire suppression in six western 
fires represented from 5- 53% of the total cost of a wildfire. They considered impacts to 
watersheds, ecosystems, infrastructure, businesses, individuals, and the local and 
national economy. Also factored in were property losses, post fire impacts, air and water 
quality damage, healthcare costs, injuries, fatalities, lost revenue to producers that lost 
grazing potential, lost revenue to residents that were evacuated, infrastructure 
shutdown and a series of ecosystem service and restoration costs that could extend 
well beyond the initial costs as they could extend into the future.  
 
Because of the large publicly owned land mass of the western states, the west is 
disproportionately affected by wildfires.  
 
 
Critical	Characteristics	that	affect	the	West	(and	everyone	else)	
 
Water	
 
Water is nothing less than the life blood of the people and economy of the West. The 
West is the source location for 11 of the 20 largest discharging rivers in the US. Water 
supply and quality for agricultural, urban, and environmental systems are critical to the 
West. Key issues and trends are: 1) the supply of water will be limited for all users, in 
some cases severely 2) competition for water will intensify among agricultural, urban, 
and environmental users, with water being transferred from agriculture to the latter two 
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groups, 3) short- and long-term climate trends will exacerbate the problems associated 
with water availability, 4) degradation of water quality will become more important as a 
major public issue, and 5) sudden legal and regulatory decisions will have significant 
impacts on water use and quality among all sectors.  
 
 
Climate	Change	
 
Climate change is an overarching theme that affects agriculture, natural resources, and 
the quality of life for the citizens of the West.  
 
The mixture of regional crops grown in the West will change. A combination of factors, 
including climate change, population growth, water availability, technological change, 
and global demand, will accelerate changes in the type and distribution of crops grown 
in the West. Projected changes in temperature, rainfall and snowpack will result in 
geographical shifts in crop locations. Climate change will affect the quantity, quality and 
availability of water primary through expected reductions in snowpack and increased 
variability in the timing and amount of rainfall. 
 
Climate change has been implicated in the increase in western fire occurrence and 
magnitude and is predicted to contribute to rapid increases of fire prone species like 
cheatgrass and medusahead in the Great Basin.  
 
The insular areas, Guam, Northern Marianas, American Samoa, and all the entities in 
the Freely Associated States (Marshall's, Federated States of Micronesia and Palau) 
have vast interests in issues regarding climate change because the potential rising of 
oceanic water levels projected to result from climatic warming may completely cover 
most low lying atolls and cause salt water inundation into active farmlands. 
 
 
Population	Growth	
 
Population growth is another overarching theme that affects agriculture, natural 
resources, and the quality of life for the citizens of the West. Population growth will 
continue to occupy what is currently prime agricultural land forcing production onto other 
more marginal lands. Associated with population growth is the increasing municipal 
demand for water which will change water allocation in many areas, resulting in 
inadequate supplies available for current crop production and requiring relocation of 
agricultural operations. This will create an even greater need for increasing crop 
production per unit area, requiring research and educational programs to address such 
issues as crop improvement, nutrient management, sustainable management systems, 
and pest and disease management strategies.  
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Endemic	and	Invasive	Pests	and	Diseases	
 
Pests and diseases affect agriculture, natural resources, and the quality of life for all 
citizens. Endemic and exotic insects, nematodes, weeds, vertebrates, and diseases 
have a dramatic direct impact on agricultural productivity and natural resources. The 
homogenization of our international travel or shipping has contributed to “biological 
pollution” through introductions of exotic pests and diseases. Human health is directly 
impacted by old and new diseases introduced or re-emerging. 
 
 
The	purpose	of	this	effort:	Moving	the	Western	Perspective	to	
the	Western	Agenda	
 

Goal	I:		

Increase the visibility of the West with elected officials and other key external and 
internal audiences. Enhance public support for campus, county, state, and regionally- 
based programs and initiatives consistent with the broad mission related to the western 
Land Grant University programs.  
 
Goal	II:		

Highlight the contributions of the Land-Grant Universities of the West by documenting 
the economic, environmental, consumer and other tangible benefits delivered to the 
people of West through their research, teaching and extension programs.  
  
Goal	III:		

Increase funding (state, federal, local and private) for mission related research and 
public service programs in the Western Land Grant Universities including, but not 
limited to, the Agricultural Experiment Station, Cooperative Extension Service, and 
Academic Programs. 
  
Goal	IV:		

Identify gaps in the Western Land-Grant University infrastructure so that better delivery 
of research, extension, and academic programs can be achieved for people and 
communities in the west. 
 
Goal	V:		

Build capacity in the Land Grant University (LGU) system to support healthy food 
systems, healthy environments, healthy families, and healthy communities through 
research and education. 
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Part	II:	The	Western	Agenda	
	
The Western Perspective sets the stage for understanding the complex and often 
unique features of the West. This allows for the development of a Western Agenda to 
lead the West into the 22nd century. 
	
	
Sustainable	Production	Systems	
 
Food	Production	
 
The West is uniquely positioned to address the shifts in crop production that will have to 
occur because of land use, climate change, and changing consumer demand. LGU’s 
have the capacity to investigate the suitability of areas for growing crops not previously 
produced in similar climates and to alter or develop production systems to create 
sustainable systems in these new environments. Both short and long term research can 
be conducted under controlled situations (e.g. research and extension centers) not 
available when utilizing cooperators’ operations.  
 
The LGU system and its unique research and education programs offers the opportunity 
to respond to local needs for increased food products and value, as well as the 
opportunity to test varieties which will respond to global food and marketing needs. The 
network of Research and Extension Centers offers opportunities for testing and 
evaluation of plant and animal varieties as well as systems of production. Opportunities 
abound for field testing of biotechnology developed in campus labs, and evaluation of 
methods for reducing the impact of invasive species, including biological, new 
pesticides, and cultural practices through a continuum of county and campus-based 
academics. Industry needs and requirements can be discussed, applied and tested in 
soil, water, and weather conditions throughout the west. 
 
In food production systems, the Western LGU’s are: 
 

 Developing crop and livestock systems for high latitude regions 
 Engineering crops to benefit human and animal health 
 Using breeding and genetics to improve wheat, potato, strawberry and many 

other crops 
 Developing plant and animal food safety protocols 
 Creating new innovations in irrigation technology, animal facilities, and food 

tracking 
 Developing new crop varieties 
 Responding with new products to meet consumer demand 
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 Creating technology to improve environmental safety 
 Creating advancements in precision agriculture using advance technologies for 

on-farm management and improved farm productivity and economic viability 
 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Food	Safety	
 
Older people, young children, pregnant women, and those with chronic illnesses will 
continue to be at heightened risk for food-borne illness. Food-borne illness outbreaks 
will place a burden on a medical system with an inadequate workforce. Globalization of 
the food supply, combined with the lack of international food inspections increases the 
risk to our food systems. The food supply, particularly international sources for food 
ingredients will result in increased food-borne illness resulting in food recalls, and food 
allergies.  
 

 People expect a food supply that is safe. Three related concerns predominate:  
o inadvertent microbial contamination of food products, such as E. coli or 

Salmonella;  
o chemical contamination, such as the recent tainting of imported products with 

melamine; and  
o the impacts of potential terrorist attacks on our vulnerable food system 

 Increasing number of people have concerns about food allergies, this will impact 
the food system leading to increased demand for better product labeling 
information of food products in the supermarket, school lunch, and restaurants.  

 
In response to these issues, Western LGU’s have: 
 

 Developed protocols/measures to ensure food safety 
 Developed food safety training programs for students, industry, schools and 

others 
 Provide safe food handling strategies throughout the food production system, 

from production to consumption to minimize contamination and the risk of food-
borne illness 

 Developed food tracking programs for animal production systems 
 Developed interdisciplinary food safety programs for undergraduates and 

graduates designed to provide skilled, knowledgeable workers for the future 
 Developed courses on microbiology, chemistry, management options to prevent 

food borne pathogens 
 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
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Food	Security		
 
Food security is the ability of people to reliably access and afford nutritious food. It 
affects communities and the state as nutrition is directly related to numerous human 
diseases with increased health care costs. Food insecurity, which currently affects one 
in ten California households, for example, will continue to challenge millions of 
Californians and others in the West as the populations proven to be the most vulnerable 
to food insecurity are projected to grow much faster than those who are not. Only an 
interdisciplinary approach can effectively address the severe challenges to social and 
environmental justice, including the inability to achieve food security. 
 
In response to these issues, Western LGU’s are: 
 

 Developing community and family based nutrition education programs 
 Working with policy makers to address the issues around food deserts 
 Developing community garden programs 
 Developing K-12 school garden programs in conjunction with nutrition education 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Forestry	
 
Forests have been a cornerstone for the health, well-being, and quality of life of all 
Americans. Forest products are essential to building construction, as well as provide 
energy for heat and fuel. Forests provide environmental protection for watersheds and 
serve as a home for abundant, diverse wildlife. Forests have significant impact on 
improving air quality and reducing soil erosion.  
 
Significant forestland losses are projected over the next five decades as a result of 
increased urbanization, changes in land use, and changing climate. Forestry producers, 
land managers, and others need information and decision-support tools developed 
through research projects to help them with adaptation strategies and greenhouse gas 
mitigation.  
 
In response to these issues, Western LGU’s are working to: 
 

 Retain and expand markets for wood-based products. 
 Develop new products, improve raw material utilization, and eliminate market 

access restrictions. 
 Address the use of forest products in green building materials and design, wood-

to-energy, advanced pulping technology, forest restoration, as well as forest 
inventory and analysis. 

 Develop new products through nanotechnology.  
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 Utilize technology to accelerate forest restoration. 
 Explore new markets for low-value woody fiber. 
 Investigate the potential for forests to serve as carbon sinks and to reduce 

greenhouse gas emissions. 
 Improve the application of agroforestry practices and principles in protecting 

water and soil resources. 
 Build landscape-level resiliency to weather variability and extremes. 
 Provide innovative and sustainable bioenergy production systems, including new 

technology to develop cost-effective, waste-to-energy systems that use forest 
residues. 

 Create multipurpose landscapes that can produce food, fiber, and energy, and 
protect natural resources. 

 Incorporate biomass and feedstock crops into existing forestry and agroforestry 
systems to help increase diversity of the rural economy and promote sustainable 
land management.  

 
 
Horticulture	
 
While the West is certainly known for its role in food production, the nursery and 
ornamentals sector of the agricultural economy often goes unnoticed.  According to the 
2014 NASS Data, the region accounts for some $4.7 billion in annual production of 
nursery, greenhouse, floriculture, sod, Christmas trees and other short rotation woody 
plants.  This amount exceeds 22 of 50 (44%) of states’ agricultural production value 
underscoring the importance of this sector.  The economic importance of this sector to 
Western Agriculture typically accounts for 10 to 15% of the crop production value in 
each state, but may be as high as 40-50%  in Alaska owing to the high value of peonies.   
 
Including Christmas trees and related woody plants, seven western states rank in the 
top 15 in terms of value the nursery and ornamentals sector (Table xx ).  California is 
the nation’s leader in the production of horticultural and related crops and Oregon is the 
top producer of Christmas trees.   In Hawaii, the nursery and ornamentals sector 
accounts for nearly 15% of the total value of crop production.  Even in Alaska where the 
growing season is limited, the production of peonies dominates the over-all production 
system earning as much as $200,000 acre.  The Alaska production system provides a 
niche market for peonies during July through September when no other producers 
world-wide are in the market.   
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State Sector Segment 2014 data Value $1,000s Ranking 
AK Nursery, greenhouse, floriculture and sod 13,007 48 
AZ Nursery, greenhouse, floriculture and sod 315,548 13 
CA Nursery, greenhouse, floriculture and sod 2,547,307 1 

Cut Christmas trees and short rotation woody crops 2706 18 
CO Nursery, greenhouse, floriculture and sod 274,197 15 

Cut Christmas trees and short rotation woody crops 310 37 
HI Nursery, greenhouse, floriculture and sod 79,867 31 

Cut Christmas trees and short rotation woody crops 210 40 
ID Nursery, greenhouse, floriculture and sod 53,157 36 
MT Nursery, greenhouse, floriculture and sod 28,566 43 

Cut Christmas trees and short rotation woody crops 160 42 
NM Nursery, greenhouse, floriculture and sod 44,888 39 

Cut Christmas trees and short rotation woody crops (D) 48 
NV Nursery, greenhouse, floriculture and sod 18,835 45 

Cut Christmas trees and short rotation woody crops (D) 46 
OR Nursery, greenhouse, floriculture and sod 756,491 5 

Cut Christmas trees and short rotation woody crops 107,803 1 
UT Nursery, greenhouse, floriculture and sod 108,742 27 

Cut Christmas trees and short rotation woody crops 36 44 
WA Nursery, greenhouse, floriculture and sod 333,252 11 

Cut Christmas trees and short rotation woody crops 18,925 5 
WY Nursery, greenhouse, floriculture and sod 8,083 49 

Total 4,712,090 
Table xx.  Value of Horticultural and Related Agricultural Products in the Western Region  

	
	
Natural	Resources	
 
Water	
 
Water is a scarce commodity in the West and is projected to be a limiting resource for 
western agriculture and natural resource management in the future, particularly in light 
of ongoing climate change. A reliable source of clean water is critical to maintaining 
strong communities, sustaining and developing rural economies, supporting agricultural 
productivity, sustaining ecosystem function and habitat and maintaining a high quality of 
life. We are facing significant challenges to meet future water demands as population 
grows and water supplies become more limited. Population growth, economic 
development, extreme weather fluctuations and expansive wildfires place challenges on 
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future water resources. Targeted research and education will play an important role in 
addressing those challenges by exploring new plant biology to develop more water 
efficient plants, improving water efficient management systems and developing 
collaborative solutions for water distributions. 
 
Several issues are paramount: 
 

 The supply of water will be limited for all users. Competition for water will 
intensify among agricultural, urban, and environmental users, with water being 
transferred from agriculture to the latter two groups. 

 Short and long term climate trends will exacerbate the problems associated with 
water availability 

 Degradation of water quality will become more important as a major public issue. 
 Legal and regulatory decisions will have significant impacts on water use and 

quality among all sectors 
 
The availability of traditionally relied upon sources of water is expected to decrease. For 
example, California will have to reduce its use of Colorado River water by about 20 
percent. The current drought has severely decreased reserves, and climate change is 
expected to reduce the Sierra Nevada snowpack. Coupled with the aging infrastructure 
for water delivery, it will take a coordinated effort at regional, state and local levels to 
meet the projected increases in water demand. 
 
In response to these issues, Western Land Grant Universities are:  
 

 Developing innovative scientific techniques, products and processes improving 
water use efficiency and water conservation management practices 

 Developing and promoting the adoption of management practices that prevent 
degradation of watersheds and water resources caused by pesticides, salinity, 
chemicals, animal wastes, nutrients, sediments, and pathogens 

 Assisting in the development of flexible and effective water policies and 
strategies utilizing existing econometric, hydrological and policy expertise 

 Conducting science based research and educational approaches to address 
water issues in partnerships with others, including agricultural groups, 
environmental groups, and regulatory entities. 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Wildlife	
 
Large intact functioning ecosystems, healthy fish and wildlife populations, and public 
access to natural landscapes are significant contributing factors to the West’s economy 
and quality of life. The wildlife recreation economy in the 19 western states exceeds $65 
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billion annually, emphasizing the need to ensure that wildlife habitat is protected, re-
established, and sustained to maintain healthy and diverse populations and prevent 
dysfunction leading to the listing of endangered species. One species that is currently 
under scrutiny is the Greater Sage Grouse. The sage grouse distribution map shows 
that all of the continental western states have a history with sage grouse habitat. 
Current threats to wildlife habitat include encroachment of invasive plant species that 
can lead to devastating expansive wildfires which in turn can expand the encroachment 
of the invasives creating an invasive species-fire cycle that destroys critical habitat for 
wildlife. The USFWL published a listing decision on the Greater Sage Grouse and has 
identified specific conservation measures for developing Resource Management Plans. 
 
Population growth is one of the most important issues that will affect the West’s natural 
resources. Future urban and suburban growth is projected to shift more toward 
rangelands and forests. The larger impacts of urban expansion will also be seen: as 
urban centers expand, the wildland-urban interface also expands, highlighting trade-offs 
between urban growth and natural lands in a much larger area. This will impact 
biodiversity in the form of habitat loss and fragmentation. It will also impact coastal and 
marine resources in the form of degraded water quality, as well as the sustainability of 
coastal communities. Water quality and quantity will be impacted as the demand for 
water increases. 
 
Land Grant Universities will provide fundamental and applied research and information 
to ensure sustainable natural ecosystems for future generations by addressing issues 
related to the provision of ecosystem services, such as wildlife habitat and clear air and 
water, and to the sustainable provision of products such as fish, food for grazing 
animals, and wood products. Research and education programs must develop science 
based approaches to improved land use planning, restoration of degraded ecosystems, 
and the sustainable supply of natural resource based products. 
 
In response to these issues, The Western Land Grant Universities’ are: 
 

 Developing ecosystem management systems to ensure that they provide clean 
air, carbon sequestration, water, wildlife and plant habitat to guide land use 
planning 

 Determining ecosystem restoration methods for degraded natural ecosystems 
 Researching fire resilient ecosystems 
 Developing new production and harvest techniques and practices that provide for 

sustainable supplies of products while preserving environmental quality 
 Evaluating methods for determining the impacts of climate change on natural 

ecosystems and resulting changes in the provision of services and products 
 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
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Wildfires	in	the	West	
 
Every year, thousands of wildfires burn millions of acres of forest and rangelands in the 
western United States, having a significant impact on the Federal budget, wildlife 
habitat, agricultural production, local and regional economies, and community safety. 
For example, in 2013 federal firefighting costs solely for the suppression of wildfires 
across more than 4,000,000 acres were over $1.7 billion. This does not account for the 
value of habitat destruction, impacts on water quality or agricultural production, etc., 
when impacts to watersheds, ecosystems, infrastructure, businesses, individuals, and 
local and national economies were considered, case studies by the Western Forestry 
Leadership Coalition showed that the suppression cost represented only from 5 percent 
to 53 percent of the total impact. Due to the large publicly owned land mass of the 
western states, the west is disproportionally affected by wildfires. 
 
In response to these issues, the Western Land Grant Universities are: 
 

 Developing new strategies to address more effective fuel management practices 
to help reduce the occurrence of catastrophic fires 

 Effectively utilizing fire as a tool in managing ecosystems and mitigating the 
intensity of wildfire 

 Providing innovative ways to stabilize and reclaim the rangeland and natural 
resources following such ecosystem disturbances 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Invasive	Species,	Pests,	and	Diseases	
 
The invasion of exotic and noxious weeds, destructive insects and disease causing 
organisms is an issue facing every state in the west. For example, the Great Basin has 
invasion of cheatgrass and medusahead while Lake Tahoe is suffering from the 
invasion of an aquatic plant called Milfoil. This non-native plant supports the production 
of algae blooms at Lake Tahoe decreasing the clarity by promoting a green hue and 
thereby impacting the recreational experience. The movement of invasive species into 
fragile island ecosystems, from Southeast Asia and the South Pacific, with further 
movement into the Insular Areas have the potential for movement of these invasive 
species to subtropical Hawaii and Mediterranean climates in California. This is another 
example of concern regarding the invasion of species that could disrupt the normal 
ecology. 
 
Increasing kinds and numbers of pests and diseases affect agriculture, natural 
resources, and the quality of life of the people in the West. Pests, including native and 
exotic insects, nematodes, plants and vertebrates have a dramatic, and often negative, 
impact on agriculture and natural resource productivity and ecosystem functioning. 
Diseases, including those associated with viruses, bacteria, protozoans, fungi, and 
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other agents, decrease production efficiency and product quality, adding significantly to 
the cost of production. Exotic diseases, those that are not native to the United States or 
those that have been eradicated, pose a huge threat to the region’s vulnerable livestock 
and poultry resources. 
 
The speed and frequency of international travel today, combined with the volume of 
imported food, commodities, and materials, has increased the introduction of invasive 
pests and diseases into the West. As global climate patterns shift, the distribution of 
endemic pests will change, and many habitats will become more susceptible to new 
threats. To ensure the sustainability of the region’s food and agricultural production and 
its natural resources, as well as the health of the economy. The Western Region and 
the world must constantly update the exclusion, detection, eradication, and control of 
invasive pests and diseases. 
 
Economic impacts from endemic and invasive pests and diseases can include direct 
and indirect costs to agriculture, as well as fisheries and water delivery systems. Annual 
estimated damage and control costs of invasive species in the United States is 
estimated to be in excess of $138 billion annually. These costs do not consider the 
equally important impacts to natural ecosystems. Biotic invasion is one of the five top 
causes of loss of global biodiversity, and it is increasing because of tourism and 
globalization. 
 
Human health threats associated with pest and disease organisms are also of serious 
concern. This includes the direct introduction of invasive species such as poisonous 
plants, rodents, insects, and waterborne diseases, as well as the indirect introduction of 
invasive organisms as vectors of other species, such as West Nile Virus and highly 
pathogenic avian influenza.  
 
In response to these issues, The Land Grant Universities’ are:  
 

 Providing science based information to support exclusion strategies and policy, 
including knowledge of invasion biology to better assess risk, prediction and 
intervention 

 Developing innovative techniques for rapid identification through surveillance and 
detection systems 

 Developing effective and economical technologies and tactics for use in diverse 
agricultural, natural and urban systems to mitigate or control organisms for 
reduced environmental impact. 
 

 Integrated pest management is an ecosystem based strategy developed by Land 
Grant University scientists that focuses on long term prevention or pests or their 
damage through a combination of techniques such as biological control, habitat 
manipulation, modification of cultural practices, and use of resistant varieties 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
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Ecosystem	Services	
 
In addition to the sustainable production of plant and animal foods, plant materials 
(primarily pharmaceuticals), forest products, and other products for human use, the 
Western public needs to be able to count on the increasingly important ecosystem 
services provided by coastal, forest, rangeland, and wildland environments, such as:  
 

 Regulating climate and moderating weather extremes and their impacts 
 Supplying clean drinking and irrigation water 
 Sequestering carbon and purifying the air  
 Detoxifying and decomposing wastes 
 Generating, preserving and renewing soil 
 Preventing erosion and protecting stream and river channels and coastal shores 
 Dispersing and cycling nutrients 
 Dispersing seeds and pollinating crops and natural vegetation 
 Maintaining biodiversity 
 Controlling agricultural pests and regulating disease carrying organisms 

 
In response to these issues, Western LGUs are: 
 

 Developing simple and effective tools for monitoring and assessing the effects of 
resource management practices on ecosystem services 

 Developing practical management and restoration solutions to problems once 
identified 

 Developing quantifiable measures of ecosystem service components 
 Increasing awareness, understanding and acceptance of sustainable 

management strategies by all stakeholders 
 Providing research to quantify the economic value of ecosystem services 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Economic	Opportunities	for	Natural	Resources	
 
To ensure the sustainability of the Region’s increasingly threatened natural resources, 
the West recognizes the need to enhance the economic value realized from natural 
ecosystems, including ecosystem services as well as products derived from forests, 
rangeland, wildland and coastal habitats.  
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In response to these issues, Western LGUs are: 
 

 Developing research and extension programs that provide innovative new 
products from natural ecosystems such as mushrooms, worms, Agri-Tourism 

 Developing systems and mechanisms that provide economic rewards and/or 
incentives to public and private land and coastal resource managers for the 
services provided by the ecosystem 

 Creating systems that not only certify the sustainability of ecosystem products 
but ensure economic rewards for their production 

 Evaluating ways to more fully monetize the reservoir of genetic traits present in 
wild varieties and traditionally grown landraces important in improving crop 
performance 

 Developing and implement forest management strategies that will preserve their 
economic value in the face of ongoing climate changes altering both ecological 
and economic dynamics of the forest 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
	
	
Energy	
 
The West faces diminishing and more costly supplies of energy while the demand for 
energy continues to rise as a result of population growth and continued urban 
development. Innovative management of the state’s natural and agricultural resources 
is needed to help bring the West’s energy supply and demand into balance. In 
particular: 
 

 Agriculture needs new production technologies and practices that minimize 
energy consumption and utilize renewable energy sources.  

 The West needs technology, marketing and policy advancements to enable 
expanded use of forest, range, and agricultural resources for renewable energy 
production. 

 The public needs comprehensive policies and strategies for expansion solar, 
wind and hydro-power technologies. 

  
In response to these issues, Western LGUs are: 
 

 Developing inventories of available regional feedstocks, their kinds, availability, 
usefulness 

 Conducting research on supply chains to match feedstocks with conversion 
technologies 

 Working on development and design of regional feedstock production systems 
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 Providing technical assistance and information for ensuring regional supply chain 
components are considered together so that ensuing systems are productive, 
profitable, and sustainable of natural and human resources 

 Conducting research on intensification management of existing cropping systems 
for biofuel production 

 Conducting research and education efforts on solar and wind power systems 
 Researching the economics, environmental, and sociological impacts of energy 

use with useful translation for policy makers 
 Developing technologies to reduce emissions from large industrial engines; 

develop future electric grids, and produce clean energy solutions 
 Developing assessment and monitoring tools to evaluate multiple outcomes of 

alternative fuel sources as well as impacts on natural resource sustainability 
 Looking for concurrent research and education efforts with business 

development efforts which will connect feedstock producers and rural economic 
development interests with biorefinery developer and business and financial 
institutions  

 Preparing the Pacific Northwest for the introduction of a 100% infrastructure-
compatible biofuels industry that meets the region’s Renewable Fuel Standard 
targets using sustainable and regionally appropriate woody crops 

 Researching the manipulation of fermentation pathways to enhance biofuel 
production 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
	
	
Community	and	Economic	Development	
 
Rural communities face an array of challenges. Resource-based economies are 
vulnerable to the impacts of commodity prices, technological changes, land value 
dynamics, and other market influences. Some communities whose economies are 
contracting are experiencing unemployment, poverty, population loss, the aging of their 
workforces, and increasing demands for social services with fewer dollars to pay for 
them. In some rural areas, these are not new trends, but generations-old issues. 
Additionally, residents of remote communities have limited access to jobs, services, and 
transportation options. Long, expensive commutes to distant employment centers can 
eat up a Iarge percentage of the family budget, or families have to live sparsely on the 
small amount of local work available. People who don't have access to personal 
vehicles or who do not drive, such as low-income residents and senior citizens, lack 
mobility and have even less access to jobs, healthcare, and other services. 
 
The recent recession brought laser focus to the issue of community sustainability and 
economic opportunity. The west is unique in its geographical isolation and spatially 
distributed population, which results in extreme urban areas surrounded by isolated 
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rural areas where connectivity and access to information lacking. The rural West is also 
unique in that federally owned public lands dominate the local economies and tax 
bases, and a lower level of economic diversity hinders the sustainability of communities. 
 
Community and economic development research and extension programs in the LGUs 
broadly encompasses programs designed to enhance opportunities for growth, 
development and prosperity of communities and individuals. 
 
In response to these issues, Western LGUs have developed research and education 
programs to address: 
 
Local governance Poverty reduction Diversification of income 

sources 
Strategic planning Entrepreneurship Workforce development 
Leadership education 
(individuals, governments) 

Food systems Food industry (processing, 
safety, marketing) 

Conflict management – 
facilitation and mediation 

Small business 
development, retention and 
expansion 

Agribusiness 

Community health Tourism Energy 
efficiency/conservation 

Grant writing In/out migration Community change 
 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Youth	Development	
 
The major challenge for the development of youth of the West into positive, engaged 
citizens is the establishment of resilient systems. The systems concept of resilience 
refers to the human capacity to adapt in the face of threat and stressors, to be flexible in 
the midst of challenge and change, to transform risk into positive development.   
 
In response to these issues, Western LGUs are: 
 

 Developing new approaches to school readiness (pre-K) especially among low 
income and underrepresented populations.  

 Providing through 4-H Youth Development alternative academic pathways and 
promote leadership development and citizenship opportunities to keep youth 
engaged in their educational pursuits and development. (promote positive youth 
development) 

 Complementing the K-12 school system and reinforces development of skill sets 
to prepare youth for higher education and participation in future career 
opportunities. 
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Recommendations: (to be drafted, see Appendix A for potential relevant information) 
 
 
Science	Literacy	around	Agriculture,	Nutrition,	and	Natural	Resources	
 
Accurate science-based information is the cornerstone of sound personal decisions and 
public policy. The United States needs a public with greater understanding of science, 
so that they can make informed personal choices and public policies regarding food 
production, diet and health, and the natural and human-made environment.  
 
In response to these issues, Western LGUs are: 
 

 Providing accessible science information so that people can adapt to ever-
changing physical, social and economic conditions. 

 Delivering field programs, tours, etc. to provide hands-on experiences in farms, 
fields, and labs to enrich personal connections with the science base in 
agriculture, natural resources and nutrition 

 Educating graduate and undergraduate students in classroom and field courses 
in food and natural resource production systems, diet and health, and the 
environment. 

 Forming partnerships with other educational, state, and federal entities to 
develop curriculum and deliver programs 

 Utilizing distance learning opportunities to better connect communities with LGU 
resources 

 
Recommendations: (to be drafted, see Appendix A for potential relevant information) 
	
	
Nutrition	and	Health:	Innovation	in	Foods	for	Health	
  
The capacity to use nutrition to positively impact human health is rapidly becoming a 
reality. LGU discoveries and educational outreach will help understand, evolve 
solutions, and inform the public about diseases associated with nutrient deficits, 
excesses, and imbalances and food sensitivities. Current and future technologies based 
on genetics, genomics, proteonomics and other methods will contribute to the creation 
of designer foods to enhance nutrition and reduce health risk.   
 
Agriculture’s competitiveness in specialty crops will depend most crucially on continued 
expansion of the knowledge base and development and adoption of innovations derived 
from that new knowledge in agriculture, natural resources, and nutrition. Investments in 
agricultural research and development (R&D) have yielded benefits worth 20 times the 
cost.  
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The alarming frequency of childhood obesity, inactivity, food insecurity, and poor food 
choices affect all segments of the population. The future health impacts of these issues 
will be staggering unless we can reverse this trend. Childhood obesity can best be 
prevented with a multifaceted approach; a coordinated, comprehensive school health, 
nutrition and physical activity programs, created through partnerships among school site 
personnel, regional growers, and the land grant universities, to meet this need. Land 
Grant University campus and county based researchers and educators are making 
inroads into developing science based strategies to prevent childhood obesity and 
diabetes and to promote wellness. 
 
The Western region is the nation’s major producer of vegetables, fruits and nuts, which 
are healthy foods but under-consumed sources of nutrition. Recent advances in the 
biological, agricultural and medical sciences, including genomics, proteomics, and 
metabolomics, have made it possible to improve the nutrient profiles in plants and 
animals. At the same time, promising breakthroughs have been made in recognizing an 
individual’s specific nutrient needs and potential adverse reactions such as food 
allergies. 
 
Working with producers, the Land Grant Universities can improve the nutritive value of 
plant and animal commodities. The Western Region’s agriculture will benefit by the 
value added to its commodities and it competitive advantage in national and 
international markets. This enhanced agricultural economic viability will lead to 
improvements in the quality of life, education, and other services in rural California and 
contribute to the state’s overall economy as well. 
 
In response to these issues, the Western Land Grant Universities’ are:  
 

 Conducting fundamental and applied research to provide solutions for food 
related health challenges 

 Forming collaborations among Land Grant University scientists, industry, school 
personnel, and state and county agencies to deliver nutrition education programs 

 Identifying effective strategies for preventing obesity and chronic diseases 
related to food 

 Equiping consumers with the tools to make informed decisions about food 
choices, nutrition, food safety and food handling 

 
Recommendations: (to be further drafted, see Appendix A for potential relevant information) 
 
Efforts will be made to take advantage of LGU discoveries and ongoing developments 
to help pin-point and find solutions in problems ranging from human allergies and 
disease to designer foods. 
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Disclaimer: The material contained in this document was written by many authors and 
compiled by Bret Hess, Bill Frost, and Barbara Allen Diaz into one coherent document 
called the Western Perspective and Western Agenda. We gratefully acknowledge the 
use of written materials by those authors, generally excerpted in their original form, from 
various multi-author public documents listed below.  
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Part	III:	The	Western	Agenda	Implementation	
and	Strategic	Messaging	
 
 
 
(section to be developed at the Joint Summer meeting July 2015) 
 
See appendix B for an example of the type of possible messaging 
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Appendix	A	
 
At the Western Joint Summer Meeting (July 7-10, 2014), groups in attendance 
developed the following information which they named, “The Things that Should Be 
Done.” This was developed for each of the 5 areas in the ‘The Western Agenda’ 
document and is provided for each section (without edit) for review and possible use in 
the Recommendation sections in The Western Agenda. 
	
	
Production	Systems	
 
Teaching	
 

 Provide continuing education/training for Extension agents 
 Develop an introductory food systems class meeting core curriculum campus-

wide 
 This group collaborate in preparation for upcoming Universities Fighting World 

Hunger (immediate action item) 
 Develop three national learning outcomes 
 Collaborate with Ag in the Classroom to modernize/update learning outcomes 
 
World Café comments: 

 Education on potential climate change impacts on food systems (we need future 
leaders knowledgeable on this topic) 

 In service opportunities for K-12 teachers, i.e., where does your food come from? 

	
Research	

 

 Production Systems means the entire system from growing through transport, 
marketing, consuming, etc., not just producing a crop 

 Research on storage & transport to maintain nutrition & flavor at low cost 
 Continue research on expanding urban production (e.g., roof tops) 
 Research how amateur? food products in urban setting can be expanded (e.g., 

backyard animal production, ???? management, healthfulness, food safety) 
 Develop information system to help producers take advantage of real-time 

opportunities in the market 
 Value chain assessment using trans-disciplinary approach 
 Research how investments in R & D affect food production over time 
 Research climate change impacts on food production 
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 Are regulatory outcomes what we expected? (intended consequences met) 
 Research how to reduce food waste to the lowest in the world 
 Research alternative strategies and judicious use of production enhancing 

technology (e.g., antibiotics) 
 Development of new technologies for production enhancement 
 Research use of drone technology for production management 
 Research on food source tracking (food safety) through the entire system (e.g., 

for reducing risks of food-borne illness) 
 Research how food labeling can support nutrition & health or if we should do so 
 

Extension	
 

 Work with community partners on local/regional food systems, food availability 
 Focus on how consumers are diving the food system 
 Help producers understand consumer demands and consumer-driven production 

models 
 Teaching about production with and without inputs (sustainable) 
 Expand FCS programs on food prep, handling, etc. 
 County food alliances 
 Convene science community with user groups to identify and advance 

technology 

	
	
Natural	Resources	
Endangered	Species	
	
Teaching	
 

 Tie the issues together—encourage systems, trans-disciplinary thinking (different 
colleges and departments) 

 Adjust K-12 standards to include ecosystems-based approach (working with 
people who develop curriculum) 

 Course in conflict resolution (get through the conflict, much better appreciation of 
different perspectives, trade-offs) 

 Cultural change—lab science & social science, better understand, appreciate, 
respect each other (among faculty) & develop inter-disciplinary courses 

 Research/teaching the value of having a viable model of cost/benefit analysis of 
species listing 
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 Teach methods to quantify fuzzy costs associated with listing endangered 
species (trade- offs) 

 Develop general education course on human impacts on our world to improve 
our ability to deal with them (e.g., water, endangered species) … and be 
aggressive about it … 

 
Research	
 

 Create regional environment that uses science-based solutions 
 Educate environmental lawyers to better inform them on the science 
 Develop more collaboration between universities & agencies & other university 

departments 
 Create trans-disciplinary research staffs to address entire ecosystem, including 

economics & human dimensions 
 Better define habitat status and restoration potential, e.g., greater sage grouse 
 Comprehensive research approach & better communication between managers 
 More/better research on land use compatible with other resource sustainability 
 Re-visit ESA for fit to contemporary need & technologies 
 Development of trans-disciplinary ESA review process 
 Complete 360-degree review of EIS for listing  
 Fund research that quantifies recovery or lack thereof of currently listed species 
 Distinguish between natural and human-caused extinction 
 Come up with a way to address presently socially unacceptable ways to manage 

(e.g., lethal removal) 
 Uncover the trade-offs to this kind of choice between presently unacceptable 

ways to manage Multi-institutional peer review of biological opinions and reviews 
of prior opinions 

 Broaden our definition of appropriate science for ensuring overall credibility, but 
exclude Pseudoscience 

 
Extension	
 

 Create values for preserving species 
 Partner with state and county government, and environmental organizations for 

locally relevant strategies ** 
 Develop templates for ESA for counties 
 Continuing education for decision-makers 
 Citizen-science with communities 
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 Let communities assign values for social, economic, environmental, etc. (e.g., in 
some communities, economics may be a bigger concern than social issues) 

 Policy education for county officials and producers 
 

** Denotes highest priority actions to be taken, based on dot-voting by group. 

	
	
Fire	
 
Teaching	
 

 Prepare people in public/private sector to reduce risks of catastrophic fires and 
as well as other benefits such as health watershed 
 

Overall NRM Teaching – One Thing to Do 

 Rather than creating new courses to address these issues – take existing 
material and better integrate across disciplines 

 Teaching and integrating the globalization of the critical issues into multiple 
disciplines. 

 Develop and offer cross-institution courses/ regional course-sharing to increase 
workforce development in mission-critical areas. 

 Better teach and integrate soft skills: 
o Leadership 
o Conflict management 
 Policy analysis  
 Problem-solving  
 Teamwork 

o Communication 
 Integrate the critical issues into K-12 programs (e.g., Ag in the classroom, 

summer Ag. institute)  
 Develop internship consortium with extension and experiment stations 

across the western region  
 Two-way communication with local, state, and federal agencies and other 

organizations/employers in developing workforce guidelines 
 Enhance critical-thinking and problem-solving of regional issues by 

supporting students’ participation in international experiences. 
 

Comments: 

 Online degrees, noncredit, badging 

 Extension offers local venues for practical instruction/internships 
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 Extension faculty can instruct (when not in conflict with federal constraints) 

 Add “community development” to the soft skills list 

 Remember audience at the system; remind decision makers of region/institutions 
 
Research	
 

 Educate clientele in pre- and post-fire land usage management (e.g., forage 
koche) 

 Research economics of fire management choices (e.g., subsidies to encourage 
product development that makes landscapes more fire resilient 

 Long-term and large-scale studies on grazing intensity, plant communities, and 
fuel load—also include environmental management 

 Research on biological methods for fire retardant management and control (e.g., 
grazing, kochia, etc.; timing of grazing; on public lands policy) 

 Research: is human intervention needed after a wildland fire? 
 Evaluate importance of public/private interface on fire management 
 Develop better models of fire movement, intensity, etc. (i.e., fire dynamics); 

general models not accurate at local level 
 Research how to make “fire wise” a more generally applied choice 
 Research fuel loads and forest health management (connected to issues like use 

& capacity to support human activity like grazing) 
 Research utilization choices and fire risk management 
 Research how to mitigate water runoff and quality after fires (e.g., research how 

to increase awareness) 
o Research how to get consumers to make better choices about using high-risk 

landscapes 
o Continue to improve funding for fire coordination and research, including 

assessing new innovations currently being tried 
o Continue fire-safe education efforts 
o Research on the psychology of risk 
o Research use of logging and fire management choice 

 
Research: Overarching policies that affect more effective management 
approaches 

 Economic analysis Endangered Species Act Water use-it-or-lose-it laws Full life-
cycle accounting 

 Water laws can be disincentives 
 Public lands management—is it consistent? Effective? 
 Farm Bill Policy does not allow some good management choices for invasive 

species—quarantine policies 
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Research Room Idea Board from Walk-About 

 Develop internships and/or youth development (young scholars) with academic 
programs, AES, and CES through county offices 

 Graduate fellowships at experiment stations and county extension offices  
 Coordinate cross-institutional course offerings 
 Recruit K-12 outreach programs at experiments stations and CES through 4H 

programs  
 Coordinate with community colleges at experiment stations and cooperative 

extension 
 

Extension	
 

 Better market and use of E-extension, "E-WIN" 
 Create neighborhood watch approaches to reduce hazards in residential areas 

and respond 
 Research on natural fire recovery and other management approaches 
 Education of fire protection for ex-urban areas 
 Better connections between research and extension education 
 New technologies for fire detection, monitoring, risk assessment 
 Education for land managers about recovery from fire and reduce catastrophic 

fires 
 Develop management information for tropical areas 
 Develop master gardener module for fire-resistant landscaping (some states 

have this, i.e., CA has several) 
 Develop economic opportunities for post-fire areas (e.g., morel mushroom 

hunting post-fire in AK) 
 Develop watershed management plans ** 

 
** Denotes highest priority actions to be taken, based on dot-voting by group. 

	
	
Invasive	Species	
 
Teaching	
 

 Teaching (integrating) the globalization of invasive species into multiple 
disciplines 
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 Teach social, ethical responsibility of all—to be aware of what happens (expand 
awareness, knowledge) 

 Integrating globalization & trans-disciplinary thinking & curriculum 
 Develop & offer cross-institution courses/ regional course-sharing to increase 

workforce development in mission-critical areas. 
 Better teach and integrate soft skills: 

o Leadership 
o Conflict Management 
o Policy Analysis 
o Problem-solving 

 Integrate the critical issues into K-12 programs, e.g., summer ag institute, ag in 
the classroom 

 
Overall NRM Teaching – One Thing to Do 

 Rather than creating new courses to address these issues – take existing 
material and better integrate across disciplines 

 Teaching and integrating the globalization of the critical issues into multiple 
disciplines  

 Develop and offer cross-institution courses/ regional course-sharing to increase 
workforce development in mission-critical areas. 

 Better teach and integrate soft skills: 
o Leadership 
o Conflict management 
o Policy analysis  
o Problem-solving 
o Teamwork 
o Communication 
 Integrate the critical issues into K-12 programs (e.g., Ag in the classroom, 

summer Ag. institute)  
 Develop internship consortium with extension and experiment stations 

across the western region  
 Two-way communication with local, state, and federal agencies and other 

organizations/employers in developing workforce guidelines 
 Enhance critical-thinking and problem-solving of regional issues by 

supporting students’ participation in international experiences. 
 

Comments: 

 Online degrees, noncredit, badging 

 Extension offers local venues for practical instruction/internships 

 Extension faculty can instruct (when not in conflict with federal constraints) 
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 Add “community development” to the soft skills list 

 Remember audience at the system; remind decision makers of region/institutions 
 

Research	
 

 Policy & regulations—assess alternate futures under climate change!! (e.g., arid 
areas, arctic, subarctic) 

 Need to broaden to more than range lands (smaller range), to crop systems 
 A comprehensive ability to use all control tools (e.g., pre-plant fumigation, 

invasives) 
 Need to add water management 
 Over all our work—we have forgotten to worry about the Tragedy of the 

Commons 
 Have some way to collect existing research across the west, i.e., use better what 

we have 
 Re-enforcement of quarantine laws—support with more invasive species 

specialists 
 Better match funding cycles for rapid research response (need to move as fast 

as the invasive species, more focus on response planning) 
 Ensure IPM programs maintained 
 Recognize trans-boundary species movement means more coordination is 

needed 
 Increase ability to do landscape-level research 
 More research on control of GMO crops 
 Improve K-12 education with invasive species needs 
 Add ability to prioritize by level of economic threat 
 Increase ability to do comprehensive planning for research 
 Research on detection strategies are needed 

 
Research: Overarching policies that affect more effective management 
approaches 

 Economic analysis Endangered Species Act Water use-it-or-lose-it laws Full life-
cycle accounting 

 Water laws can be disincentives 
 Public lands management—is it consistent? Effective? 
 Farm Bill Policy does not allow some good management choices for invasive 

species—quarantine policies 
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Research Room Idea Board from Walk-About 

 Develop internships and/or youth development (young scholars) with academic 
programs, AES, and CES through county offices 

 Graduate fellowships at experiment stations and county extension offices 
Coordinate cross-institutional course offerings 

 Recruit K-12 outreach programs at experiments stations and CES through 4H 
programs  

 Coordinate with community colleges at experiment stations and cooperative 
extension 
 

Extension	
 

 Develop pooled funding model for research and field operations 
 Better interstate communication 
 Training and support for field people 
 Integrate citizen science into monitoring 
 Educate policy makers on control methods 
 Expand local and regional partnerships ** 
 Hire more vector control agents in partnership with states 
 Develop ecosystem and social models and policies 

 
** Denotes highest priority actions to be taken, based on dot-voting by group. 

	
	
Water	
 
Teaching	
 

 Use The Big Thirst as a first-year common reading model for integrating the topic 
across multiple disciplines & across the campus 

 
 
Overall NRM Teaching – One Thing to Do 

 Rather than creating new courses to address these issues – take existing 
material and better integrate across disciplines 

 Teaching and integrating the globalization of the critical issues into multiple 
disciplines  

 Develop and offer cross-institution courses/ regional course-sharing to increase 
workforce development in mission-critical areas. 

 Better teach and integrate soft skills: 
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o Leadership 
o Conflict management 
o Policy analysis  
o Problem-solving  
o Teamwork 
o Communication 
 Integrate the critical issues into K-12 programs (e.g., Ag in the classroom, 

summer Ag. institute)  
 Develop internship consortium with extension and experiment stations 

across the western region  
 Two-way communication with local, state, and federal agencies and other 

organizations/employers in developing workforce guidelines 
 Enhance critical-thinking and problem-solving of regional issues by 

supporting students’ participation in international experiences. 
 

Comments: 

 Online degrees, noncredit, badging 

 Extension offers local venues for practical instruction/internships 
 Extension faculty can instruct (when not in conflict with federal constraints) 
 Add “community development” to the soft skills list 
 Remember audience at the system; remind decision makers of region/institutions 

 
Research	
 

 Collect base-line data on effects of production practices (e.g., on nitrates) 
 Improve coordination of research on water use 
 Change consumer perspective on esthetics—e.g., use for cosmetic land water 

use 
 Research on snow pack assessment and impacts on downstream stream use 
 Research ways to incentivize water conservation 
 Revisit the water law 
 Assess water needed for food production 
 Greater focus on reclamation and use of reclaimed water (II) 
 Impact of climate change (II) 
 Model consequences of a free market on water 
 Create water markets based on ecological system services provided by ag 
 Major research on plants that don’t use much water, e.g., assess genomic audit 

of ability 
 Research reclamation of water use for biomass production 
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 Need to start full-cycle analysis capacity 
 Research precision irrigation capacity (sensor systems, computational and 

engineering ability to implement precision irrigation technology, determine which 
of these are region-wide or different (II) 

 Develop ability to assess integrated water plan for economic evaluation of the 
water 

 Make price a real reflection of scarcity 
 Economic impacts of various water quality rules 
 Research difference between green water (water in plant tissues) and blue water 

(water we can see); intersects with policy plus market research 
 

Research: Overarching policies that affect more effective management 
approaches 

 Economic analysis Endangered Species Act Water use-it-or-lose-it laws Full life-
cycle accounting 

 Water laws can be disincentives 
 Public lands management—is it consistent? Effective? 
 Farm Bill Policy does not allow some good management choices for invasive 

species—quarantine policies 
 

Research Room Idea Board from Walk-About 

 Develop internships and/or youth development (young scholars) with academic 
programs, AES, and CES through county offices 

 Graduate fellowships at experiment stations and county extension offices 
 Coordinate cross-institutional course offerings 
 Recruit K-12 outreach programs at experiments stations and CES through 4H 

programs  
 Coordinate with community colleges at experiment stations and cooperative 

extension 
 

Extension	
 

 Multi-disciplinary approaches to weather risks 
 Research and education on crops that need less water 
 Best Management Practices-->east accesses via web, mobile devices, etc.** 
 Education and models for water efficient landscaping and plant development 
 End user education on private water contamination 
 Regional consortium on water issues to put more resources to water institutes 
 Create market-based approaches to water use 
 Integrate indigenous knowledge into technology 
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 Resolve legal issues regarding agricultural water use 
 Education for producers to increase efficiency of livestock watering 
 
** Denotes highest priority actions to be taken, based on dot-voting by group. 

	
	
Energy	
 
Teaching	
 

 Provide training to Extension agents so they may perform energy audits 
 Establish inter-college degree or certificate programs on sustainable energy 

systems 
 Aggressive search for internship, work experience, & undergraduate research for 

all students 
 Incorporate bio-energy in agricultural educational events 
 Develop courses in life-cycle analyses of alternative energy systems (e.g., 

carbon footprint) 
Research	
 

 Identify impacts of land use restrictions limiting energy development 
 Develop funding for multidisciplinary teams to research energy development 
 Research if /how energy development can happen without loss of ecosystem 

services 
 Provide economic assessment of energy company plans for community decision 

making and for individual land owners 
 Research carbon capture technology 
 Research reclamation, especially reclamation bonding (e.g., environmental 

bonds to ensure reclamation—financial security for reclamation post-project) 
 Research national power grid improvement to effectively use green technology, 

e.g., ensure green power from the grid to rural communities 
 Research how rural communities can be producers, economically benefit from 

access to national grid 
 Research production & sustainability of alternative fuel crops 
 Provide funding for research on developing feed stocks for energy 
 Effects of energy subsidies to energy producers skewing market demand 

 

35



Draft 4-9-15 v.9 
Bret Hess, Bill Frost, Barbara Allen-Diaz 
 

 

Extension	
 

 Partner with local electric company 
 Assessment of ag waste for potential energy production 
 Create region-wide energy network (share info) 
 Further develop/empower western energy group; convene National Extension 

Energy Summit 
 Engage whole university in helping communities deal with energy development 

(esp. engineering) 
 Help develop conflict management skills to help communities facilitate energy 

conflicts; help facilitate these conflicts 
 Create DOE Extension Service and/or fund existing systems. 

	
 

Economic	and	Community	Development	
 
Teaching	
 

 Collaborate with the Ag Experiment Station to allow youth & grad students & 
community college to explore research careers (only requires staff person to 
coordinate). Also could include Extension and Universities. 

 Use students as a resource for community & economic development through 
service-learning activities 

 Create opportunities for less traditional audiences, e.g., Bachelor of Applied 
Science degree in organizational leadership @ Univ. of Wyoming (purely on-line 
degree), could also do certificate programs 

 Develop multi-institutional career pathway for K-PhD to support the growing, 
diverse, under-represented demographic (to address a longitudinal problem) 

 Bridging rural and urban student identities 
 Provide easily accessible & low-cost professional development & science-based 

training in Ag & natural resource management to K-12 teachers 
 

Research	
 

 More ‘incubator’ programs and training in modern facilities (e.g., certified 
kitchens) 

 Feasibility studies for small business start-up and success skills 
 Develop a strategic succession plan to attract and train industry and university 

staff 
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 Evaluate negative impact of new development on social issues (e.g., drugs, 
prostitution, alcoholism) 

 Research to develop under-utilized resources or unique opportunities (i.e.., how 
to take advantage of key windows of opportunity) 

 Create a culture of more effectively turning innovations (e.g., technology) into 
application (i.e., bridging the Valley of Death) 

 
Extension	
 

 Better partnerships with NGOs, states, associations of counties, FSA, NRCS, 
etc. 

 Need better packaging/marketing of our CED programs--too segregated; should 
be integrated into whole 

 Provide internal training on the social action process 
 Work with WRDC better 
 Develop peer-support system among small businesses 
 Partner with workforce development on teaching soft skills 

	
	
Nutrition	and	Health	
 
Teaching	
 

 Develop a campaign that nutrition is health, it’s preventative & treatment (good 
food = good health) 

 Likewise, build awareness of fake nutrition & debunk myths (read Bad Science) 
 Develop & use credit & noncredit distance education 
 Expand co-curricular opportunities (ACT in catalogs), e.g., yoga, swimming, tae 

kwon do at MT State University 
 Expand opportunities for student farms (funding is the limiting issue) 
 Expand service-learning opportunities for community education 

 
Research	
 

 More comparative analyses of crops production successes grown under different 
methods (e.g., organic vs. conventional) and comparative analyses on nutrition 
impacts of alternative growing methods 

 More analyses of community-based food production from contributions to food 
systems 
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 Research on nutrition-driven epigenetics at all stages of the human life cycle 
 Research on health food choices: 

o Why people make their choices? 
o Why people make unhealthy choices? 

 Research the relation between healthy choices and availability of choices 
 Evaluation of low input / low water-use plants 
 Research incentives that encourage processors to remove added salt, sugar, 

and other additives 
 Research how to effectively get information to the public and get them to use it 
 Research how to shift behavior about consumption of snacks 
 Research health benefits of whole diets and not focus just on single foods 
 Research why people make the choices they do (more complex than just 

processor choices) 
 Research to investigate nutrition strategies to prevent/manage disease 
 Research to define sustainable food production 
 Continue research to enhance rural health outcomes 
 Systematically recruit rural students into college Ag programs (should also be 

part of college development such as fund raising) 
 Create stronger intern programs to connect students with industry 
 Research how to attract venture capital and people into programs in rural areas 
 Research how to bring together the diversity of existing providers within the 

research hubs (the Hubs can be a collaboration mechanism) 
 

Comments: 

 Food preservation 
 Basic nutrition and food preparation for 80 million Millennials 
 Reduce waste of food—production, transport and consumer use—also expired 

food labels 
 Food companies must assume responsibility for obesity 

	
Extension	
 

 Be a portal (especially with electronic partnerships) for education with multiple 
 organizations (clinics, hospitals, medical schools, other university departments) 
 Work with planning, parks and recreation departments to develop healthy 

communities (walkable, physically active local food systems) 
 Develop model guidelines for food policy councils  
 Educate consumers on importance of regional food  
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 Develop sustainable subsistence food systems  
 Develop and offer cooking/menu planning education Incorporate these issues 

into 4-H programs 
 Develop and offer basic gardening programs 
 
Comments: 

 Expand university departments to coordinate teaching  
 Add Ag in the Classroom, FFA 
 Need criteria to define sustainable 
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WAAESD
Western Association of Agricultural 
Experiment station Directors

The Western Perpective
of the Land Grant Universities

WEDA
Western Extension 
Directors Association

Funding toward wildfire 
research can help save lives 
. . . while protecting forests, agriculture, food and other vital resources 

Every year, thousands of wildfires burn millions of acres of
forest and rangelands in the western U.S. These wildfires not 

only devastate those in the West, they have a far-reaching and highly 
damaging impact on the entire country. But wildfire devastation 
runs far deeper than mere monetary costs and also extends to 
vegetation, agriculture, food, personal property and human lives.

Increased research funding to the land-grant 
universities is needed to mitigate the 
devastating consequences of wildfires.
• Fire suppression activities alone cost the federal

government nearly $2 billion in 2013

• In addition to fire suppression, ongoing funding is
needed for other wildfire consequences, such as impacts
to watersheds, ecosystems, infrastructure, businesses,
individuals, and the local and national economy

• Other costs of wildfires include property losses, air and water
quality damage, healthcare, injuries, fatalities, and lost revenue

The land-grant universities are uniquely 
positioned to mitigate the occurrences and 
consequences of catastrophic fires. 
• With adequate funding, the Western LGUs develop new

strategies to address more effective fuel management prac-
tices to help reduce the occurrence of wildfires

• With adequate funding, the Western LGUs can effectively utilize fire as
a tool for managing ecosystems and mitigating the intensity of wildfire

• With adequate funding, the Western LGUs can provide
innovative ways to stabilize and reclaim the rangeland and
natural resources following such ecosystem disturbances

http://www.waaesd.org http://extension.oregonstate.edu/weda/
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Strength in Unity 
Community and Economic Development in the [Rural] West 

Joint WEDA-WAAESD Project - White Paper
F. Schlutt and R. Koenig

Background 
Rural is difficult to define. A rural community in a relatively high-population state can look 
dramatically different from a similarly sized rural community in a less populous state. One 
definition cited by the USDA Economic Research Service describes rural areas as 
nonmetropolitan counties. By this definition, nearly two-thirds of the nation’s 3,142 counties 
are rural, and rural communities comprise 17 percent of the population (49 million people) and 
about 80 percent of the country’s total land area. 

Today, rural communities face an array of challenges. Resource-based economies are 
vulnerable to the impacts of commodity prices, technological changes, land value dynamics, 
and other market influences. Some communities whose economies are contracting are 
experiencing unemployment, poverty, population loss, the aging of their workforces, and 
increasing demands for social services with fewer dollars to pay for them. In some rural areas, 
these are not new trends, but generations-old issues. Additionally, residents of remote 
communities have limited access to jobs, services, and transportation options. Long, expensive 
commutes to distant employment centers can eat up a large percentage of the family budget, 
or families have to live sparsely on the small amount of local work available. People who don’t 
have access to personal vehicles or who do not drive, such as low-income residents and senior 
citizens, lack mobility and have even less access to jobs, healthcare, and other services. 

What is the focus area? 
This area focuses on community and economic development (CED) in rural western areas. 
Community and economic development research and extension broadly encompasses 
programs designed to enhance opportunities for growth, development and prosperity of 
communities and individuals. Montana State University has a nice mission statement for their 
business and community development program: 

MSU Extension business and community development programs provide resources and expertise 
to help Montana's businesses and communities envision, create and sustain successful 
enterprises and economic development efforts. Our mission is to improve the well-being of 
individuals, families and communities using research-based programs that educate and build 
community capacity. 

Every Western State and Territory has some form of community and economic development 
(CED) program or presence, but the size and extent to which they have a separate or clear 
identity varies considerably from a few faculty and staff to over 40 individuals identified as a 
team or unit. A brief web survey of Western CED programs and faculty reveals a long list of foci 
and services: 
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• Local governance
• Strategic planning
• Leadership education

(individuals,
government)

• Conflict management –
facilitation and
mediation

• Community health
• Grant writing

• Poverty reduction
• Entrepreneurship
• Food systems
• Small business

development,
retention and
expansion

• Tourism
• In/out-migration

• Diversification of
income sources

• Workforce
development

• Food industry
(processing, safety,
marketing)

• Agribusiness
• Energy efficiency/

conservation
• Community change

Arguably, the majority of defined CED programs and efforts reside in western state’s Extension 
programs. However, at some level virtually every research and extension program supported by 
public funds can and should be framed in the context of community and economic 
development. 

According to the Rural Assistance Center (www.raconline.org) rural economic development is 
unique having both opportunities and disadvantages: 

“Rural communities have many distinctive assets that can provide a basis for economic 
development activities. Natural amenities like mountains, rivers, forests, wildlife, and open 
space are appealing to people and present unique opportunities for rural development. Rural 
and agricultural communities have higher rates of self-employment, increasing opportunities 
for entrepreneurial ventures. However, taking advantage of these unique assets present 
challenges for rural communities that include:  

- Low population density and lack of basic infrastructure, particularly transportation 
and communications systems, often hinder economic development efforts that 
could bring new jobs to rural areas.  

- Rural communities are more likely to depend on a single employment sector. This 
dependence coupled with government agency job creation programs offer wages 
that tend to be lower and seasonal.  

- Fewer people living and working in rural make it difficult to provide the necessary 
services that support work. 

- Lower per capita incomes limit tax revenue in rural areas resulting in fewer 
resources for social services.” 

Similarly, the President’s Council on Economic Advisory in a 2010 report: Strengthening the 
Rural Economy, reported that rural America has a diverse economy. Rural residents are 
employed in a range of industries including manufacturing, services, government and wholesale 
and retail trade. Agriculture, which has traditionally been a key base of the rural economy, 
continues to record strong productivity gains and is high competitive in international markets. 
However, while rural America offers many opportunities, it also faces a number of challenges. 
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Its educational attainment lags behind that of urban areas. Improvements in health status also 
have not kept pace, and access to doctors and health services has been a key challenge in rural 
areas.  

Where is it especially important/prevalent/at risk, etc.? 
CED is arguably one of, if not the, most important topics for Western Universities. The recent 
recession brought laser focus to the issue of community sustainability and economic 
opportunity. The west is unique in its geographical isolation and spatially distributed 
population, which results in extreme urban areas surrounded by isolated rural areas where 
connectivity and access to information lacking. The rural West is also unique in that federally 
owned public lands dominate the local economies and tax bases, and a lower level of economic 
diversity hinders the sustainability of communities. 

Western University research and extension programs make significant and highly-relevant 
contributions to CED at many levels. However, we often fail to clearly link research and 
extension efforts to CED. Often, elected officials place us in the category of a “hand-out” rather 
a “hand up”, or investments that build individual and community capacity. A secondary 
problem is our collaborative and synergistic role, which makes it difficult to claim specific 
outcomes. Our partners can often become competitors in an environment of limited resources. 

Who benefits from it and how? 
Communities at all scales/sizes benefit from CED efforts by creating employment and economic 
opportunity for individuals and communities. This working group has chosen to focus on rural 
communities for the purpose of the WAAESD/WEDA project. 

Why is it important to the Western U.S., the nation, and/or the world? 
Economic vitality is essential to the sustainability of rural communities. Anna Read from the 
ICMA Center for Sustainable Communities stated: “Traditionally, many rural economies have 
been resource dependent, and natural resources (extractive industries) and working lands can 
remain an asset for rural economies.” While Hibbard, Lurie and Morrison went further by 
stating “Combining agricultural and natural resource production with management of rural 
landscapes and ecosystems, which allows for longer-term, sustainable use of those natural 
working landscapes, can be a positive asset-based economic development strategy.” 

How is this topic unique in the Western U.S.? 
Unique features of the Western U.S. described in other focus area reports provide unique 
opportunities for CED. These include tourism and public land, water quantity and quality, 
healthy lifestyles, expansive geographies, intensive agriculture, a keen interest in food systems, 
and others. 

Elected officials at all levels increasingly ask university administrators and staff to describe the 
impact of, and justify the request for, public funding for research and extension outreach on 
the basis of jobs created and positive economic impacts/outcomes, in the form of dollars 
invested and ROI.  
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How is this topic played out in rural communities vs. urban ones (recall that the “rural/urban 
interface” was found to be an umbrella topic/issue for all focus areas)? 
In many rural states there is a migration from the rural areas to the urban centers. One of the 
primary drivers of this migration is jobs. This results in a lack of capacity of rural areas to 
maintain a sustainable economic system to support communities. 

State Extension programs have addressed the rural/urban interface in with a variety of 
programs. Programs like the Manufacturing Extension Programs and Small Business 
Development Centers, which tend to be housed within Extension, work in this area of interface. 

Key Subtopics for Research and Extension Activities and Assets 
The WEDA-WAAESD collaboration will focus on three major community and economic 
development subtopics: 

• Creating wealth in rural communities
• Creating sustainable rural communities
• Focusing on health in rural communities

The Strength in Unity project will develop criteria for these subtopics that are unique to the 
West, documenting the value, impact/outcomes and collaborations/partnerships developed. 

Subtopics related questions to be researched and explored are: 
• What are the drivers that create wealth in rural communities in the West?
• How do you create and retain healthy, sustainable rural communities in the West?
• How do you create a sustainable rural health care system at a different scale than urban

health care systems?

1. Creating Wealth in Rural Western Communities
In an article in USDA ERS, Amber Waves, Pender, Reeder and Marre stated: 

“Rural economic development efforts build on previous investments made in a broad range of 
assets, such as transportation and communication infrastructure, agricultural technologies, 
education and training, and preservation and development of natural resources. 

In a review concerning how a wealth creation perspective can inform and improve the efforts of 
rural communities and others seeking to promote sustainable rural prosperity. Five key lesson 
for rural economic development strategies emerged. First, wealth creation is context 
dependent. Second, it is critical to understand the interrelationships among multiple forms of 
wealth, third, degrading some types of assets may undermine the benefits of investing in 
others, and fourth, diversifying assets may reduce risk. Finally local ownership has benefits but 
may also entail risk. 
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Rural places with less favorable natural resource endowments may need to consider other 
wealth creation strategies more suited to their context.” 

2. Creating and Retaining Healthy Sustainable Western Communities
Kathleen Miller observed that: “It is well understood that while agriculture does indeed play an 
important role in the rural economy in many areas, we can no longer equate agriculture with 
rural. It is perhaps less understood that the broader rural economy plays an important, direct, 
and growing role in the agricultural economy.  Many agricultural producers depend directly on 
jobs and income off the farm in order to maintain their farming operations. The astonishing 
shifts in the primary occupation of farm operators underscores what has been widely 
understood for some time – that a healthy farm economy is dependent upon there being a 
healthy rural economy. Investments in essential infrastructure, business development and 
entrepreneurship, and workforce education and skills are critical to the success of both.” 

Anna Reed, ICMA Center for Sustainable Communities, identified seven keys to creating 
sustainable communities: 

• Identify existing assets and evaluate their benefit to the local economy
• Identify existing historic and cultural assets and evaluate their benefit to the local

economy
• Identify how development of assets and an asset-based economic development strategy

tie into your existing economic development strategy
• Look at your communities assets, their potential benefit to the local economy, and how

they can be leveraged as part of an economic development strategy
• Identify resources that can be leveraged to support asset-based economic development

and make investments necessary to grow the asset base, whether those be in
infrastructure, quality of life, education, or workforce or leadership development

• Form partnerships between key stakeholders to more fully leverage resources
• Engage the community in the planning and implementation process

3. Creating a Sustainable Rural Health Care System
Access to quality health care resources is becoming increasing difficult in many rural parts of 
the U.S. These markets are characterized by sparse populations, large driving distances, an 
aging and declining workforce. Rural markets face challenges in accessing a continuum of 
health care. Technology continues to advance rapidly. Specialists are increasingly in short 
supply and economic constraints limit how much can be expended.  Salmon Associates reports 
that a “rural health care delivery requires a comprehensive sustainable approach that 
incorporates three distinct elements: 1. Local assets, 2. District services and 3. Regional assets.  

Through land-grant based research and extension outreach programs, community and 
economic development programs can help increase the capacity of local economies to become 
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more sustainable, while opening access to the diverse and rich university based research-based 
information.  

Key Gaps and Needs for the Future 
• Focus. What is the LGU role and in which areas do we have a comparative advantage or

opportunity to complement existing efforts? 
• How to capitalize on regional resources and programs
• How to better link research and extension efforts in CED
• What scale should LGU be working at in CED?
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WESTERN REGION RENEWABLE ENERGY - J. STEINER

Even though the western region has the least natural potential for producing large volumes of 
biofuels from biomass – compared to other regions in the U.S. – farms and forests in the west can 
make significant contributions to expanded national biofuels production (USDA, 2010). The 
technical expertise available through western Land Grant Universities and their partners is 
needed to address the challenges presented by the distributed nature and diversity in the kinds 
of feedstocks found across the region (SWCS, 2011), to not only ensure feedstocks are secured in 
sustainable ways that protect natural resources quality (Dale et al., 2011), and dependably 
delivered to conversion facilities so that the biofuels produced are cost-competitive with 
petroleum-sourced fuels (Steiner et al., 2011). 

The limits to feedstocks supplies are due to the relatively low natural net primary production 
capacity in the region that is caused by generally limited natural precipitation received west of the 

100th meridian (Izaurralde et 
al., 2005). Great agricultural 
production capacity has been 
achieved in the arid West by 
use of supplemental 
irrigation. However, with the 
relatively low value of 
biomass crops (roughly $70 
per dry ton) compared to 
established high-value fruits 
and vegetables, it is not likely 

wide spread production of irrigated biomass crops will be economically viable. As a result of 
these physical and economic barriers, the USDA estimates that only 1.1-billion of the 36-billion 
gallons of biofuels needed to meet the Renewable Fuel Standard requirement will be produced 
from farm and forest-based feedstock production from the 13 western states (USDA, 2010). Even 
though the total contribution from the West may be limited compared to the Southeastern and 
Central-East regions, sub-regional production of biofuels could make significant economic 
contributions to communities, farms, and forests where feedstock reside.  

Coordinated Regional Assessment Needs 

The western Land Grant Universities and their Experiment Stations have a unique role to play in 
helping to coordinate regional alternative energy efforts and to provide science-based 
information to policy makers and industry for determining the most sustainable options to 
deploy large-scale alternative energy production. Such a coordinated effort requires: 

Inventory of available regional feedstocks. There are many kinds and sources of feedstocks 
found in the western region that could be converted into biofuels or other biobased products. It is 
important that the limitations to performance of different feedstocks be considered within a 
context of local and regional adaptation. Since this is an emerging industry, it is necessary to 
compare at the same time the productivity potential feedstocks to one another, as well as to 
existing land uses. To develop high-performance supply chains that result in sustainable biofuel 
production, choices will need to be made and efforts concentrated for the best use of the regional 
resources that are available. 

Complete supply chains matching feedstocks with conversion technologies. A concurrent 
coordinated whole-supply-chain-effort is needed to help ensure that sustainable supplies of 
feedstocks will be available and can be delivered to meet the needs of biorefineries. In the past, 
the feedstock needs of the biofuels supply chain have not received as much attention or 
investment as the technologies needed to convert biobased materials into biofuels. Scaling up 
advanced biofuel production will require consideration of factors that can directly influence 
feedstock supply to individual biorefineries, as well as macro-supply considerations at larger 

Western Perspective & Western Agenda: Supporting Documentation 7



regional and national scales. 

Uncertainties of expanded production addressed up-front. Regional feedstock production 
systems should be designed and monitored so when implemented, will cause the least adverse 
impacts on existing food, feed, and fiber markets; maintain or even enhance the quality of soil, air, 
and water natural resources, while at the same time preserve or restore the function of closely 
associated natural ecosystems; and provide new economic opportunities that benefit land owners 
and rural communities, as well as the expanded biofuels industry. New applications of existing 
analytical methods and the development of new approaches to w ill be needed to track changes in 
biophysical and socio-economic indicators at appropriate spatial scales, across landscapes, and 
throughout entire supply chains. 

With these specifications in mind, Land Grant Universities can help provide technical assistance 
and information to ensure all regional supply chain components are considered together so that 
ensuing systems are productive, profitable, and done with good stewardship of all available 
natural and human resources. 

Western Biomass Sources 

No one kind of biomass, dedicated bioenergy crop, or purpose-grown wood species is adapted to 
all of the varied conditions found in the western U.S. Different species options w ill need to be 
available depending on the needs of the biorefineries and local production conditions. Both large- 
and small-scale energy production technologies wil l be needed to utilize the diverse and often 
dispersed kinds of feedstocks found in the region (SWCS, 2010). The sources of biomass and 
other dedicated feedstocks that could be developed in the western region are listed below.  

Woody biomass sources: The coastal temperate rainforest sub-region in the Pacific Northwest 
has the greatest natural production capacity in the region. As in this sub-region, as well as many 
other areas across the region, biomass may be available from forest health treatments, fire hazard 
reduction work, removal of residues after logging, and unused mill waste (Skog et al., 2009). 

Woody biomass short-rotations: 

Wood from conventional forest operations and woody residues: 

Other woody biomass sources: Western juniper, piñon pine, 
and Utah juniper have degraded once productive rangelands in 
Oregon, Nevada, Idaho, Utah, and Colorado (Fig. 2). These 
occupy at least 32 million acres, producing 14-25 tons per acre 
in mature stands, and are expanding at rates of 15-30% per 
decade – producing less than 20 cubic feet per acre per year 
(Skoog et al., 2009). It is estimated that restoration of western 
rangelands through the harvest and removal of invasive 
western juniper and pinion pine trees could provide a 
significant source of biomass that will not negatively impact 
food production. 

Utilization of insect, fire, or disease-killed wood and areas at 
high-risk of damage or loss, sustainable productivity and residual removal are being researched 
for feasibility. In-woods pyrolysis and biochar economics and assessment of ecological outcomes, 
and logistic handling and transportation costs research., sustainable productivity and residual 
removal research, in-woods pyrolysis and biochar economics and assessment of ecological 
outcomes, and logistic handling and transportation costs research. 

Other biomass sources: 

Inedible tallow sources from harvested livestock. 

Waste grease and cooking oil. 
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Livestock manure  

Municipal sewage 

Municipal solid waste 

Crop residues – cereal grain and grass seed straw beyond conservation and soil carbon 
maintenance (Banowetz et al., 2008) 

Orchard and vineyard prunings. 
Prunings from orchards and vineyards 
concentrated along the Pacific Coast 
could provide localized sources of 
biomass for renewable energy 
production (Fig. 3). It is estimated 
that an estimated 1.77 million dry 
tons of orchard and vineyard prunings 
are available in California (California 
Energy Commission, 2004).  

Examples of sustainable intensification: Intensified management of existing cropping systems 
could provide additional sources of feedstocks for biofuel production. Incorporation of oil seed 
crops into existing cereal-based production systems across the Wheat Belt. Oil seed crop efforts 
with an emphasis on the integration of expanded production and minimization of its impact of 
existing wheat-based production systems for near-term production of aviation biofuels.  

Energy beet is being explored in California (). 

Other Renewable Energy Production and Land Uses 

Western public lands have also been identified for 
large-scale production of algae for oil (Wigmosta et al., 
2011), as well as for deployment of large-scale 
photovoltaic (Denholm and Margolis, 2008) and wind 
power generation (Logan and Kaplan, 2008). A range of 
impacts on natural resources and other landscape 
amenities have been estimated for production facilities 
from these renewable energy sources (Copeland et al., 
2011), all of which are less than when biomass is 
produced (Fthenakis and Kim, 2009). Large-scale 
facility deployment of these will require careful 
assessments by Land Grant Universities and others to 
develop the tools and information needed to address 
impacts on multiple resource outcomes, and not just 

carbon footprint. The application of natural resources models and other ecosystem assessment 
and monitoring tools should be used to estimate the impacts of such technologies on natural 
resources quality and to guide the sustainable deployment of alternative energy technologies. 
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Food Systems Background Statement 

The 13 western states and the Pacific Trust Territories represent 50% of the U.S. land area; cover more 
than 25% of the globe and, according to the latest data from the National Agricultural Statistic Service, 
accounts for 23.1% of the value of all crops.  More than 400 different commodities, most of which are 
specialty crops, are commercially produced in the West.  Examples include: 

• Four western states (CA, WA, OR and ID) produce 64% of the value of specialty crop production
of the top ten specialty crop producing states.

• California (#1) and Oregon (#3) account for more than 40% of the total value of nursery,
greenhouse, floriculture, and sod production in the U.S.

• Western states account for over 50% of the total value of U.S. milk/dairy product sales; California
is #1 and Idaho is 5th.

• Three western states (CA, OR, WA) produce more than 71% of all fruit grown in the U.S. with a
value exceeding $13.7 billion.

• California was the largest producer of horticultural crops with over $2.3 billion in sales in 2009;
almost twice as much as the next largest state, Florida ($1.3 billion), Oregon ranked third at $791
million

• Three western states, CO, CA and WY ranked 2nd, 3rd and 6th in sheep sales.

• More than a half of all U.S. organic sales are grown in California (38.4%), Washington (9.3%)
and Oregon (5.2%).

Subtopics (for Summer Meeting discussion purposes) 
• Specialty Crops
• Major Crops
• Livestock
• Fisheries
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NATURAL RESOURCES in the WEST - R. Pardini 

Collectively the American public owns approximately 640 million acres or 28% of the 2.27 
billion acres of land in the U.S. These lands are managed by Federal agencies including the U.S. 
Forest Service (USDA), Bureau of Land Management (BLM), U.S. Fish and Wildlife Service 
(USFWLS) and the National Parks Service (DOI).   The Department of Defense also administers 
19 million acres and a variety of other agencies administer the remaining public lands. Federal 
legislation and administrative regulations dictate and guide the purposes for which these public 
lands are managed.  The BLM is responsible for 248 million acres of the public lands.  The multi-
use mandate for BLM to manage these lands includes managing grazing, recreation, energy 
development, wild horses and burros and for sustained utilization by the American public. The 
193 million acres managed by the U.S. Forest Service involves timber harvesting, grazing, 
recreation, watershed protection and fish and wildlife habitats.  Both BLM and FS have an 
increasing responsibility for wildfire protection. The Federal Lands and Indian Reservations map 
clearly shows that Federal land ownership is concentrated in the west with an average of 47% 
of western acreage owned by the public as compared to 4% of the remaining U.S. being 
publically owned. (R.W. Gorte, C.H. Vincent, L.A. Hanson and M.R. Rosenblum, Congressional 
Research Service Report for Congress, 7-5700, www.crs.gov, R42346, 2012). This creates unique 
challenges and opportunities for the western Land Grant Universities to provide research, 
education and outreach programs to enhance stability and growth of the western agricultural 
enterprise while sustaining and restoring the natural resources of the west. 

The Western Region encompasses a vast geographical area that covers large distances between 
our states and protectorates extending from Guam in the west to Colorado/New Mexico in the 
east and from Alaska in the north to American Samoa in the south.  This expansive area covered 
by the western Land Grant Universities includes a diverse demographic distribution and 
extremes in climate. Many western Land Grant Universities are located in high desert semi-arid 
(Great Basin) and arid desert (Mojave/Sonoran) environments while others either serve as the 
gateway to the Pacific serving tropical agriculture or extend to the artic with agriculture/natural 
resources in sub-zero climates.  The breadbasket state of California has rich soil and optimal 
growing conditions for a high level of production for a wide spectrum of agricultural products 
and the northwest states have abundant rainfall producing a rich diversity of agricultural and 
forest productivity.  In spite of this large ecosystem diversity and temperature extremes, the 
western region has many natural resource issues in common that the Land Grant System 
including campus based education, state of the art and applied research and community based 
outreach is addressing.  These high priority programs will not only require continuation, but will 
need greater levels of support and focus if they are to address both current and future needs. 
Natural Resource sustainability and the continued delivery of benefits and products is 
intimately connected to agriculture production including 1)water availability and quality, 2) 
wildfire management including utilization, suppression, enhanced community protection, and 
restoration following widespread devastation from wildfires, 3) limiting and reversing 
encroachment of invasive species, and 4) managing for endangered species.  All of these critical 
issues are common to agriculture, natural resources management, rural economics, and 
recreational activities. In many ways, the agricultural producers are the stewards of the land 
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and must develop and incorporate agricultural practices that create a sustainable environment 
and perpetual benefits from our natural resource base. 
Themes common to the western Land Grant Universities that are important for agricultural 
practices that support sustainability in both the environment and our diverse ecosystems 
include: 

Expansive Public Lands Management in the West - The map of the U.S. (above) showing the 
publically owned land clearly emphasizes the fact that a high percentage of public land is 
located in the western states.  These lands are managed by a variety of Federal agencies 
including Bureau of Land Management, U.S. Forest Service, U.S. Fish and Wildlife Service, 
National Parks Service, Department of Defense, Department of Indian Affairs, Bureau of 
Reclamation and the Atomic Energy Commission. As an example of the magnitude of federal 
influence on the west, the U.S. Forest Service oversees 192.8 million land acres in the United 
States of which 155.53 million acres (81%) are located in the western states. 
(www.fs.us/land/staff/lar/2007/Table_4.htm ). Much of western agriculture is dependent on 
utilization of public land for livestock and forestry production requiring partnering with Federal 
agencies for the utilization of public lands.   This presents some challenges as Federal policy 
dictates how and when the public land is available for use by producers. Part of this challenge is 
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the fact that Federal regulations and control of western natural resources are dependent on 
local Federal management which can be variable and in continual transition at different 
locations within the same agency and among agencies. Western states are the location of many 
cherished natural resources that attracts visitors from around the world, so recreation and 
visitations are important considerations for the use of public lands. The Western Land Grant 
Universities are uniquely placed to address critical agricultural and natural resource challenges 
and issues at the interface of public and private lands, made more complex by the varied 
landscape and climatic conditions of the region.  

Water Quantity and Quality - Water is a scarce commodity in the west and is projected to be a 
limiting resource for western agriculture and natural resource management in the future, 
particularly in light of ongoing climate change.   A reliable source of clean water is critical to 
maintaining strong communities, sustaining and developing rural economies, supporting 
agricultural productivity, sustaining ecosystem function and habitat and maintaining a high 
quality of life. We are facing significant challenges to meet future water demands as the 
population grows and water supplies become more limited. Population growth, economic 
development, extreme weather fluctuations and expansive wildfires place challenges on future 
water resources. Targeted research and education will play an important role in addressing 
these challenges by exploring new plant biology to develop more water efficient plants, 
improving water efficient management systems, and developing collaborative solutions for 
water distributions. The Western Governors’ Association advocates an integrated and 
innovative strategy involving interstate collaboration for the management of water resources. 
(Western Governors’ Association Policy Resolution 2014-03, Water Resource Management in 
the West). 

Western Land Grant activity in water was searched on the CRIS System to identify all active 
projects including 3D grants, AFRI grants, Cooperative Agreements, Evans-Allen, Hatch, Mc-
Stennis and NRI grants.  This does not include local, county, State, and private funding 
applications, so this estimate will be low.  The following keywords surfaced the reported 
number of projects as follows: Water Quality-71, Water Conservation-26, Water Management-
23, Water Reuse-6, Water Use Efficiency-29, Drought-91 and the following Western Multi-State 
projects include: W2190-Water Policy and Management Challenges in the West, W2004- 
Marketing, Trade, and Management of Aquaculture and Fishery Resources, W2128-
Microirrigation for Sustainable Water Use, W2170-Soil-Based Use of Residuals, Wastewater and 
Reclaimed Water, WERA102- Nutrient Management and Water Quality, WERA 1022- 
Meteorological and Climate Data to Support ET-Based Irrigation Scheduling, Water 
Conservation and Water Resource Management. This indicates that there is substantial 
investment in research, education and outreach activity in the area of western water.  A more 
complete listing of Western Land Grant activity in this area will require a survey of each of the 
western Land Grants as local and state programs on water issues are not included in the 
CRIS/REEport systems.   
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Protecting Wildlife, especially imperiled and potentially endangered species - Large intact and 
functioning ecosystems, healthy fish and wildlife populations, and public access to natural 
landscapes are significant contributing factors to the West’s economy and quality of life” 
(Western Governors Association Policy Resolution 2013-04).  They estimate that wildlife 
recreation in the 19 western states exceeds $65 Billion annually, which represents a significant 
contribution to the west’s economy and emphasizes the need to ensure that wildlife habitat be 
protected, reestablished, and sustained to maintain healthy and diverse populations and 
prevent dysfunction leading to the listing of endangered species. One species that is currently 
under scrutiny is the Greater Sage-Grouse. The sage grouse distribution map shows that all of 
the continental western states have a history with sage-grouse habitat. Current threats to 
wildlife habitat include encroachment of invasive plant species that can lead to devastating 
expansive wildfires which in turn can expand the encroachment of the invasives creating an 
invasive species-fire cycle that destroys critical habitat for wildlife. The USFWL published a 
listing decision on the greater sage-grouse and has identified specific conservation measures for 
developing Resource Management Plans (RMP’S). Western Land Grant programs have an 
important role to inform decisions regarding preservation and enhancement of wildlife habitat, 
controlling invasive species and reclamation of impacted ecosystems, in the west.
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Wildfires in the West - Every year, thousands of wildfires burn millions of acres of forest and 
rangelands in the western United States, having a significant impact on the Federal budget, 
wildlife habitat, agricultural production and the local and regional economies. For example, in 
2013, Federal firefighting costs for suppression only included dealing with 47,579 fires that 
burned 4,319,546 acres with a total suppression costs for FS and DOI agencies of 
$1,740,934,000. Unrecognized by the public, fire suppression activities only account for a small 
percentage of the costs of a wildfire event. (The True Costs of Wildfire in the Western United 
States, The Western Forestry Leadership Coalition, www.wflcweb.org ). The WFLC conducted 
several case studies that showed that fire suppression in six western fires represented from 5-
53% of the total cost of a wildfire. They considered impacts to watersheds, ecosystems, 
infrastructure, businesses, individuals and the local and national economy. Also factored in was 
property losses, post fire impacts, air and water quality damage, healthcare costs, injuries, 
fatalities, lost revenue to producers that lost grazing potential, lost revenue to residents that 
were evacuated, infrastructure shutdown and a series of ecosystem service and restoration 
costs that could extend well beyond the initial costs as they could extend into the future. 
Because of the large publicly owned land mass of the western states, the west is 
disproportionately affected by wildfires. Western Land Grant Universities have an important 
role in developing new strategies to address more effective fuels management practices to help 
reduce the occurrence of catastrophic fires, effectively utilize fire as a tool in managing 
ecosystems and mitigating the intensity of wildfire, and innovative ways to stabilize and reclaim 
the rangeland and natural resources following such ecosystem disturbances. 

Western Land Grant activity in this area was searched on the CRIS System to identify all active 
projects including 3D grants, AFRI grants, Cooperative Agreements, Evans-Allen, Hatch, Mc-
Stennis and NRI grants.  This does not include local, county, State, and private funding 
applications, so this estimate will be low.  The following keywords surfaced the reported 
number of projects as follows:  Climate Change-194, Endangered Species-40, Invasive Species-
97, Restoration-188, Sustainable Agriculture-51, Wildfire-59.  The following Western Multi-
State projects are currently supporting research, education and outreach in the area of 
sustainable natural resource practices:  W2045- Agrochemical Impacts on Human and 
Environmental Health: Mechanisms and Mitigations, W2082- Evaluating the Physical and 
Biological Availability of Pesticides and Contaminants in Agricultural Ecosystems, W3133-
Benefits and Costs of Natural Resources Policies Affecting Ecosystem Services on Public and 
Private Lands, W2188- Characterizing Mass and Energy Transport at Different Vadose Zone 
Scales, W2192- Improving Safety and Health of Wildland Firefighters Through Personal 
Protective Clothing, WCC1008- Rangeland Education Across Institutional Borders, WDC028-
Coordination of Western Regional Extension Forestry Activities, WERA039-Coordination of 
Sheep and Goat Research and Education Programs for the Western States, WERA040-
Application and Utility of the Ecological Site and Condition Concept for Monitoring Rangeland 
Ecological Status in the Western U.S., WERA102-Climate Data and Analyses for Application to 
Agriculture and Natural Resources, WERA1008- Rangelands West Partnership, WERA1013- 
Intermountain Regional Evaluation and Introduction of Native Species, WERA1015-Developing 
the U.S. Virtual Herbarium, WERA1018-The Social-Ecological Resilience of Rangelands in 
Working Landscapes.    
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Climate Change effects on Natural Resources - Climate change has been implicated in the 
increase in western fire occurrence and magnitude and is predicted to contribute to rapid 
increases of fire prone species like cheatgrass and medusahead in the Great Basin. . The insular 
areas, Guam, Northern Marianas, American Samoa, and all the entities in the Freely Associated 
States (Marshall's, Federated States of Micronesia and Palau) have vast interests in issues 
regarding climate change because the potential rising of oceanic water levels projected to 
result from climatic warming may completely cover most low lying atolls and cause salt water 
inundation into active farmlands. The western Land Grants have an important role in evaluating 
and predicting the impacts of climate change on agricultural and natural resources production 
and sustainability and researching alternatives to help offset these impacts. 

Invasive Species – An invasive species is a non-native species for an ecosystem whose 
introduction leads to economic and/or environmental harm or negatively impact human health.  
Invasive of non-native species can include terrestrial, wetlands and waterways.  The invasion of 
exotic and noxious weeds, destructive insects and disease causing organisms is an issue facing 
virtually every state in the west. For example, the Great Basin has invasion of cheatgrass and 
medusahead while Lake Tahoe is suffering from the invasion of an aquatic plant called Milfoil. 
This non-native plant supports the production of algae blooms at Lake Tahoe decreasing the 
clarity by promoting a green hue and thereby impacting the recreational experience. The 
movement of  invasive species into fragile island ecosystems from SE Asia and the South Pacific 
into the Insular Areas have the potential for movement of these invasive species to subtropical 
Hawaii and Mediterranean climates in California which is another example of concern regarding 
the invasion of species that could disrupt the normal ecology.    
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The western Land Grants have an increasing role in researching, educating and providing 
outreach to public and private land owners and managers by providing solutions to control the 
spread of invasive species and to develop methodologies to reclaim the natural resource for 
public and private use. 

Urbanization of the west - The west has states like Nevada that is considered one the most 
urban states (% of population) with a high % of rural land.  Urban centers are the center of 
population growth, and their large population controls statewide decisions on agricultural and 
natural resource issues.  The expanding metropolitan base encroaches on agricultural and 
natural resources lands throughout the west.  For example, in Nevada, the requirement of 
water for a growing Las Vegas at the expense of agriculture and the Great Basin environment 
has become a real concern for the future of Nevada agriculture.  Similarly, the threat of wildfire 
at the urban/rural interface has become a major concern for residents and fire protection.  This 
is especially true around the Lake Tahoe area, as well as many of the other western states. 
Rural/urban interface issues are common throughout the west, and the western Land Grants 
have an important role in evaluation of the impact of urbanization on natural resource 
encroachment and providing mitigation solutions.    

As a final note, the Federal agencies rarely utilize or participate in western land grant research 
(i.e. grazing, economics, re-vegetation, wild horses) for critical issues such as water, sage-
grouse, and wildfire pre-suppression, although they have responsibility to manage our valuable 
natural resources. One of the western Land Grant challenges is to develop strategies to engage 
these agencies and capitalize on their funding to help solve the major issues in our western 
states. Indigenous knowledge and research is too often not utilized by these federal partners 
for making on the ground utilization decisions. The Western LGU’s should champion the use of 
substantiated peer reviewed science to develop Federal Agency policy and decision making in 
the western U.S. and strategize to direct substantial funding for research and education to 
accomplish science based decision making.   
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Consumer Health and Wellness and Demand Driven Food Systems - L. Swanson and L. Curtis

Food systems are societal cultural imperatives; how these systems are organized shapes this 
portion of their identity and security.  The West’s highly diverse food systems are expressed 
through the technological and business sophistication of traditional production agriculture 
sectors, as well as through the emergence of urban CSAs, direct markets, and the explosion of 
new farmers (mostly part-time) among the West’s metropolitan centers, where the great 
majority of its population reside. In recent decades, nationally we have witnessed the 
emergence of consumers demanding and directing their retail food choices and dollars toward 
more culturally- and wellness-oriented restaurants, and locally grown food that meets their 
personal standards for sustainability and health.  Large food retailers have reorganized their 
floor plans to embrace consumer demand.  Over the last half century, the United States has 
moved from policies ensuring a cheap and abundant food supply for all to today’s highly 
differentiated consumer-driven food system. Today’s food system continues to be a high profile 
cultural imperative, particularly in the Western Region. 

The diagrams below illustrate how the shift from a supply driven to a demand driven 
commodity chain is shaped by consumer preferences, particularly for their health and wellness 
concerns and values. 

Understanding how consumer values for health and wellness shape the West’s agriculture and 
food systems, particularly as a cultural imperative with impressive economic impacts on local 
and regional economies, is a priority for research, extension, and curricula at LGUs. 

Below is a summary of role of nutrition and the food system in health. 

1. Prevention of chronic disease by diet and other lifestyle choices.  There are clear links
between diet and exercise, and metabolic syndrome and obesity.  Chronic health
problems like cardiovascular disease, diabetes, and some cancers are outcomes of these
interactions. There is also great interest in how a nutritious diet and other lifestyle
choices contribute to optimum health. This provides an outstanding opportunity to
further integrate research and public outreach in the land grant community.
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a. Approaches to improving nutrition in demand driven agriculture.
b. Association of wellness lifestyles and new opportunities for Western producers.

2. Socioeconomic factors influencing availability and selection of nutritious foods across
society.

a. Health care costs containment. Recent estimates of health care costs in the
United States are in the $2.5 to 3.0 trillion per year range.  Disease prevention
can reduce human suffering and yield great cost savings.  The land grant
universities are in a strong position to pursue research and outreach that can
identify, validate, and communicate the health benefits of nutritious whole
foods.  They can also enhance the nutrient value of whole foods through
research, help integrate nutritious foods into the food system, and influence
consumer choice.

b. Feasibility for changes considering market conditions/drivers.

3. Net social benefits.
a. Reduction in chronic disease.  Foods rich in antioxidants, fiber, vitamins, and

other desirable nutrients offer great potential for prevention of chronic diseases.

b. Increase diversity and profitability within the food system.

4. Key features of consumer characteristics and food system structure in the Western US.
a. Demographics for the next 30 years. The Baby Boom generation is transitioning

from late middle age into senior citizens.

b. Market conditions, food distribution, and profitability of nutritious foods.

5. Issue is global in scale, but there are unique situations across the Western US.   Food
production in the West involves a greater diversity of crops than perhaps any other
region in of the United States. This provides an opportunity to provide the public a
broad array of nutritious whole foods.  The land grant universities can promote this
opportunity through their research and outreach networks.
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Roles of Nutrition and the Food System in Health 
L. Curtis 

 
 
 
Introduction 

 

Awareness of the importance of lifestyle choices in health grew throughout the past decade. 

The key role of diet in particular was recognized in disease prevention. Sepulveda and Murray 

(2014) summarized global human health statistics by age, geographical region, and national 

income. Disease burden was characterized as age-standardized years of lost life due to: (1) 

maternal and neonatal communicable and nutritional diseases; (2) non-communicable disease; 

and (3) injuries. Child mortality in 10 sub-Saharan Africa, as perhaps expected, was highest. By 

age 5 these sub-Saharan African children were 30 times more likely to die than those in 

Western Europe. Maternal and neonatal communicable and nutritional diseases globally 

dominated loss of life, except for after the age of one month in high income countries and 

China. This information strongly reinforces the huge positive impact on health the combination 

of modern medical practice and adequate nutrition provide high income societies. 

 

As people aged from 15 to 74 years, the contribution of non-communicable diseases increased 

progressively across the globe. For those in late adulthood (both males and females over 50) 

cancer, cardiovascular, and diabetes mellitus were the major causes of death from non-

communicable diseases. Incidence of non-communicable diseases was highest in upper middle 

income (65.3%), compared to lower middle income (34.0%) and low income (20.7%) countries. 

These data suggest poor lifestyle choices in high income countries yield highly negative health 

outcomes.  

 

Eating a healthy diet and engaging in physical activity are primary determinants of wellness 

across the lifespan (USDHHS, 2010). These are behaviors in which people choose to engage, and 

50 percent of morbidity is likely due to poor choices and the remaining portion to genetic 

predisposition. Clear, accurate messaging is necessary to help the public make healthy choices 
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(Clancy, et. al., 2009).  This provides an opportunity for Western land grant universities  (LGUs) 

to design research, extended education, and curricula for health promotion and disease 

prevention. The diversity of fruit, cereals, vegetables, and animal products the West produces 

offers a comparative advantage to the region in lending societal change. In the large and 

complex United States society/economy, this requires working within the existing food system.  

 

Consumer Health and Wellness and Demand Driven Food Systems 

 

Food systems are societal cultural imperatives; how these systems are organized shapes this 

portion of their identity and security.  The West’s highly diverse food systems are expressed 

through the technological and business sophistication of traditional production agriculture 

sectors, as well as through the emergence of urban Community Supported Agriculture (CSA), 

direct markets, and the explosion of new farmers (mostly part-time) among the West’s 

metropolitan centers, where the great majority of its population reside. In recent decades, 

nationally we have witnessed the emergence of consumers demanding and directing their retail 

food choices and dollars toward more culturally- and wellness-oriented restaurants, and locally 

grown food that meets their personal standards for sustainability and health.  Large food 

retailers have reorganized their floor plans to embrace consumer demand.  Over the last half 

century, the United States has moved from policies ensuring a cheap and abundant food supply 

for all of today’s highly differentiated consumer-driven food system. Today’s food system 

continues to be a high profile cultural imperative, particularly in the Western Region. 

  

The diagrams below illustrate how the shift from a supply driven to a demand driven 

commodity chain is shaped by consumer preferences, particularly for their health and wellness 

concerns and values. 
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Understanding how consumer values for health and wellness shape the West’s agriculture and 

food systems, particularly as a cultural imperative with impressive economic impacts on local 

and regional economies, is a priority for research, extension, and curricula at LGUs. 

Roles of nutrition and the food system in health 

Evidence that prevention of chronic disease by diet and other lifestyle choices is critical in 

increasing a healthy lifespan continues to accumulate (USDHHS, 2010).  None-the-less, the need 

for research that documents health benefits of many whole foods remains. There are clear links 

between diet and exercise, and metabolic syndrome and obesity.  Chronic health problems like 

cardiovascular disease, diabetes, and some cancers are outcomes of excessive intake of calories 

and inactivity. It is important to rigorously assess how a nutritious diet and other lifestyle 

choices, like physical activity, contribute to optimum health through research. A recent study by 

Wu et al. (2015) provided an excellent example. They assessed the influence of whole grain 

consumption on mortality risk for one cohort of 74,341 women over 26 years, and a second 

cohort of 43,744 men over 24 years. Higher rates of whole grain intake were associated with 

lower total mortality, particularly from cardiovascular disease, in both men and women. These 

differences were independent of other dietary and lifestyle choices. Western LGUs can enhance 

collaborations with new partners in the health sciences to increase impact. As evidence 

continues to accumulate, it provides the basis to further integrate research and public outreach 

through extension in the LGUs to increase wellness across the lifespan. 

LGUs can develop innovative approaches to improving nutrition in demand driven agriculture. 

Enhancing availability of nutritious whole foods like fruits and vegetables, whole grain products, 

meats and dairy with healthy lipid profiles are examples. Expanding availability and awareness 

of benefits of consuming nutritious whole foods across subpopulations, including those in 

urban food deserts, greatly enhances relevance of LGU programs across society in the United 

States and beyond. Plant genetics (Simon, et. al., 2009) and agronomic practices (Martinez-

Ballesta, et. al., 2008) influence nutritional profiles of plants. Both plant breeding and 

agronomic research can improve nutrition of crops for direct human consumption and livestock 

feed. Lipid profiles of meat and dairy are largely dependent on those in their diet. Extension, 
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other outreach and university curriculum  can deliver the message that the interaction of a 

healthy diet with physical activity can yield huge health benefits.  

 

Containment of health care costs promises substantive net social benefits. Recent estimates of 

health care costs in the United States are in the $2.5 to 3.0 trillion per year range.  Disease 

prevention can reduce human suffering and yield great cost savings.  The LGUs are in a strong 

position to pursue research and outreach that can identify, validate, and communicate the 

health benefits of nutritious whole foods.  They can also enhance the nutrient value of whole 

foods through research, help integrate nutritious foods into the food system, and influence 

consumer choice.  

 

There is good feasibility for changes in the food system that consider market conditions/drivers. 

As we note above, potential net social benefits make this a worthwhile effort for LGUs.  There is 

a strong case for a healthy diet coupled with physical activity yielding reduction in chronic 

disease.  Foods rich in antioxidants, fiber, vitamins, and other desirable nutrients offer great 

potential for prevention of diabetes, cardiovascular disease, and cancer. Research on 

production, processing, and delivery of healthy whole foods can increase diversity and 

profitability within the food system. Association of wellness lifestyles with Western producers 

can yield new opportunities for all members of the food system. 

 

Effort to increase recognition of the role of diet and physical activity in human wellness is global 

in scale. There are clearly opportunities in the Western United States to conduct research, 

extension education, and other outreach to support public health through policy and practice.  

Food production in the West involves a greater diversity of crops than perhaps any other region 

in of the United States. This provides an opportunity to optimize production and provide the 

public a broad array of nutritious whole foods. 
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Western Agenda  

The Western Food Production System: Setting America’s Table 

I. Background Statement 

The USDA Western Region bounded on the East by MT, WY, CO and NM encompasses a vast 
geographical area stretching some 7700 miles from Fort Collins, CO to Koror, Palau and more 
than 3300 miles from Fairbanks, AK to Pago Pago, American Samoa.  In fact, it is some 2700 
miles across the Federated State of Micronesia, greater that the distance between New York 
and San Francisco.  As would be expected The “Big West” is home to numerous cultural and 
ethnic groups, widely diverse environments and, subsequently, varied production systems. 

Agricultural producers are the stewards of the land and must develop and incorporate practices 
that create result in economic, environmental and social sustainability.  This applies to both 
private and federal lands results in improved environments and perpetual benefits from our 
natural resource base.  

The 13 western states and the Pacific Trust Territories represent 50% of the U.S. land area; 

cover more than 25% of the globe and, according to the latest data from the National 

Agricultural Statistic Service, accounts for more than $87.7 billion (23.3% of the U.S. farm gate) 

and does not include any value added activities.  With the exception of Alaska and Nevada 

(<1%), agricultural production is greater than 1% of respective states’ GDP with the highest at 

13.6% (MT).  The number of operations ranges from 760 (AK) to 35,000 (OR) with a total of 

324,110 covering some 278,500,000 acres with the average size of 859 acres.  (Table 1) 

More than 400 different commodities, most of which are specialty crops, are commercially 

produced in the West. Examples include: 

 Four western states (CA, WA, OR and ID) produce 64% of the value of specialty crop

production of the top ten specialty crop producing states. 

 California (#1) and Oregon (#3) account for more than 40% of the total value of nursery,

greenhouse, floriculture, and sod production in the U.S. Idaho is a leader in grass seed 

production. 

 California (#1), Washington (#3) and Oregon (#4) account for nearly 93% of the total value

of wine production in the U.S.  With the exception of NY (#2), no other state produces 

more than 1% of the total. 

 Western states account for over 50% of the total value of U.S. milk/dairy product sales;

California is #1 and Idaho is 5th. 

 Three western states (CA, OR, WA) produce more than 71% of all fruit grown in the U.S.

with a value exceeding $13.7 billion. 

M. Harrington
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 California was the largest producer of horticultural crops with over $2.3 billion in sales in

2009; almost twice as much as the next largest state, Florida ($1.3 billion), Oregon ranks

third at $791 million.

 Three western states, CO, CA and WY ranked 2nd, 3rd and 6th in sheep sales.

 More than a half of all U.S. organic sales are grown in California (38.4%), Washington
(9.3%) and Oregon (5.2%).

Table 1 Selected Agricultural Production Data NASS and ERS, 2013 

In addition to those who earn a living from the western region agricultural system, virtually 

everyone in the US benefits from this vast production system.   Without western agriculture a 

variety fruits and vegetables would not be available at certain times of the year.  There would 

be an increased reliance on imports from other counties who do not necessarily share our value 

systems.  Simply put, The West Sets America’s Table. 

This diverse and highly profitable production is not without challenges including: 

Competition for water and other natural resources 
Urban encroachment 
Demand for more transparency and sustainability in the production system 
Competition from outside entities that are not subject to the same regulations and/ordo not 
share the same value systems 
Management of invasive and endangered species 
Sustainability  

Critical Issue #1: Competing uses of water (region‐wide) 
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Water availability and quality threatens food production across the West 

Early settlers recognized that availability of water was a key to eking out a living in the arid 

west.   As a result, many diversion projects and irrigation ditches were created to create provide 

water for food production.  So too did developers who realized that the key to future towns 

and cities (and wealth) was access to water.   

Continuing droughts have challenged the communities as well as the production system.  There 

have been 14 years of below normal precipitation in the Colorado River Basin.  Simply put the 

river is over allocated among the Colorado River Compact (1922) states which includes AZ, CA, 

CO, NM, NV, UT, WY  as well as some water allocated to Mexico.   And, climate models predict 

that precipitation in the basin could decline as much as 15% in the next 50 years.   Currently 

there are 16.5 Million acre feet allocated annually, but only some 15 million acre feet available.   

At present, Lake Mead is some 130 feet below full level, its lowest level since 1958.  Although, 

water storage has increased by 10,786,330 acre‐feet, outflow exceeded inflows by 2,014,246 

acre‐feet/year.   A new “Straw” is being tunneled nearly 700 feet beneath Lake Mead, to 

provide water to Las Vegas.  This new third straw will be 600 feet below the surface, standing 

ready when the current straw becomes unusable as the water level drops another 50ft.  

Exceeding inflow with outflow is simply unsustainable. 

Similar data show that Lake Powell, on the Colorado River between Utah and Arizona is 105 

feet below full, and, outflows exceed inflows by some 972,510 acre‐feet annually. 

Droughts and agriculture 

Seasonal changes are affection water availability.  The impacts of drought on agriculture; 2014 

losses in CA are estimated to exceed $2.9 billion. This follows reductions in water availability as 

a result of declining Delta Smelt in the Sacramento River system.  Thousands of acres were 

forceed out of production and family farms were lost.  Now, growers are drilling deeper wells as 

ground water sources are depleted. 

Growing food is said to account for as much as 80% of consumptive use of water.  There is little 

understanding of the need of water for food production.  Agriculture is seen to be a “big user” 

and, at times, waster of water.  However, water use in food production should be recognized as 

a highest and best use along with drinking. However, there is much to be done development to 

more drought resistant plants as well as in nutrient management to reduce both production 

costs and nutrient runoff. 
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Water law in the West was put in place in the 1920’s (?).  Within these are so‐called senior 

water rights held by agriculture which often contain “use it or lose it” clauses, causing farmers 

to irrigate while it’s raining or when field are already too wet.  However, water for landscaping 

or growing houses appears to be treated differently.    

Is food production consumptive use?  Irrigation water rapidly enters the hydrologic cycle, 

entering the ground water, stored in plant and animals (food) or evaporated into the 

atmosphere.   How is this consumptive use when compared to washing a car and watering 

lawns several time a week or a teenager taking 30 minute showers? 

Shouldn’t drinking and food production be a highest, best use of limited water?  Of course, 

agriculture can make more efficient use of water through better irrigation technologies, 

drought resistant plants and other management practices.   Steps are being taken to do 

precisely this on many fronts. 

Typically agriculture is the first to be affected by drought.   

There is increased completion for water with development and community needs.  Given these 

factors, not only are best practices for water conservation needed but critical research and 

development aimed at creating drought tolerant plants as well as increased water use in food 

production. 

 Critical Issue 2: Urban – Rural Interface   

Residents of the West are fortunate to enjoy open spaces, large farms and ranches and well as 

federal lands.  There are aging farmers who, indeed, are selling farms and ranches to urbanites 

who want to escape the city.  This has driven up the price of prime agricultural lands so as to 

become unaffordable to someone wanting to get into agriculture.  In addition, there are 

perceived unwanted activities of adjacent farms and ranches, which include noise, dust, 

livestock with associated odors and all other activities related to food production. 

An additional impact is being felt is rural communities as young people are unable or unwilling 

to stay on the farm.  Further, the lack of 21st Century infrastructure makes in difficult if not 

impossible to small businesses to remain open.  Residents who do live there are often forced to 

drive considerable distances to purchase necessities.   

A potential factor impacting agriculture is the U.S. Census Bureau’s system that classifies 
individual urban areas and the rural areas of the nation. This process occurs every ten years 
based on the census.  Urban areas are densely developed and encompass residential, 
commercial, and other non‐residential urban land uses.  There are two classes of urban areas:   

 Urbanized Areas of 50,000 or more people;
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 Urban Clusters of at least 2,500 and less than 50,000 people. 

Rural areas are all populations, housing, and territory not included within an urban area. 

These designations have the potential to negatively affect zoning issues to the extent that it 
becomes impossible to continue agricultural operations.  However, this may be changing with 
the increased awareness and emphasis on local food systems farmers markets and other direct 
to consumer sales. There many areas in the west in which direct to consumers sales exceed 
$1,000,000 annually.  (Figure XX 

 

 

 

 

 

 

 

 

 

 

Figure XX  Direct to Consumer Sales 
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Critical issue 3. Consumer‐driven production systems 

As mentioned previously there are significant changes in how the general public perceives 
agriculture.  At least in part this is due to a fundamental disconnect with and lack of 
understanding of the food production.  Food does not simply appear on the shelves at the local 
market.  

With this has also come a dismissal of science and profound mistrust of scientists as well as 
their institutions.  That funding sources somehow result in biased studies and publication of 
data that support a foregone conclusion has become a mantra for some groups.   

There is great confusion between GMOs, GMO –free, conventional, organic, natural foods.  As 
well, there are those who strongly believe that there are conventional production systems are 
somehow harmful to the environment and human health, and that organic production is best 
even while ignoring some of the same underlying assumptions.  Clearly the advent of Roundup 
Ready technology has reduced the use of so‐called hard agricultural chemicals to control weeds 
but has led to increased use of glyphosate.  Humans lack the shikimate pathway that is targeted 
by glyphosate, however, there ae studies of how glyphosate and its breakdown products may 
be affecting human health.  

Another example, are Bacillus thurengensis (BT) transgenic plants that contain part of a protein 
that binds to the gut of insects preventing adsorption of nutrients.   The use of the BT 
technology is frowned upon by organic consumers yet organic growers have used BT sprays for 
years.  Both uses prevent insect pests in food plants.  However, the concern is that there may 
be some potential to adversely affect human health although humans lack the receptor site for 
the protein.   

A third example can be taken from the Rainbow papaya in Hawaii.  In the 1980’s papaya 
ringspot virus was running rampant through the Hawaii papaya industry wiping out as much a 
90% of production.  In addition to culling diseased plants, the only method to address this virus 
was through the use of less virulent strains that were sprayed on the plants.  This approach 
provided cross protection, plants were still diseased but the fruit was saleable.  Cross 
protection was traced to the virus coat protein.  Enter Dennis Gonsalves, Richard Manshardt 
and colleagues who were able to incorporate the coat protein into the papaya genome 
resulting in complete resistance to the virus, thus, saving the papaya industry.  This is one of a 
few examples in which consumers see a direct benefit; there are papayas in the market.  Prior 
to the development of USDA organic standards in was possible to buy “organic” Rainbow at the 
Hilo Farmers Market.  After many years of testing and negotiations, Japan has accepted 
imported Rainbow.   
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A major complaint against the use of transgenic technologies for pest control is the eventual 
development of resistance in target species.  This is already occurring leading to the 
development of additional technologies. The other major complaint is the potential for cross 
pollination with organic varieties.   
 
Unfortunately the internet has fostered what might be best described as mass hysteria and 
misinformation about GMO technology.  This has led to bans, marches, and social media 
campaigns against companies, scientist and government policies. 
 
Organic, GMO Free certifications and Natural Foods.  Changes in the market have resulted in 
increased demand for organic and natural foods.  New efforts at USDA created the organic 
research and extension grants program which provides substantial funding (~$20 million 
annually) to develop solutions to pressing problems.   One only has to visit the local 
supermarkets, Walmart or Whole Foods to learn that these products come at a premium cost.   
And, natural foods are not necessarily organic.  Annual organic certification is based on a set of 
USDA Standards which basically stipulate that no synthetic fertilizers or chemical can be applied 
for 3 year prior to certification or during production.  Only so‐call natural fertilizers and pest 
controls can be used in organic production.  Violation of standards results in revocation of 
organic certification and may result in fines of up to $11,000/incident.   
 
There is at least one service that certifies foods as GMO free (Non GMO Project) with a goal of 
having zero tolerance for any transgenic material.  However, as currently managed, there is a 
1% tolerance for transgenes, so those foods certified as such may not necessarily be GMO free. 
 
By contrast “natural” is assumed to imply assumed to be foods that are minimally processed or 
do not contain any food additives such as hormones, antibiotics, sweeteners, food colors, or 
flavorings that were not originally in the food. The terms are variously used and misused on 
labels and in advertisements.  The United State has no regulations governing the use of the 
term “natural” so it means nothing.  

 
Advent of Sustainable Agriculture Concepts 
 
In 1990 USDA created the Low Impact Sustainable Agriculture (LISA) program which 
subsequently evolved into the Sustainable Research and Education (SARE) program of today.  
The tenets of the program are to involve producers in research and education efforts leading to 
new practices that are economically viable, protect the environment and are socially 
responsible.  Initially the SARE often supported organic production projects to the extent that it 
became known as an “organic or small farm program”.  However, if the goals of the SARE 
legislation are to be achieved, assisting large operations in attaining sustainable production 
practices are essential.   
 
Constraints Young farmer & rancher & grower opportunities   
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According to the Bureau of Labor statistics, 60% of farmers are 55 or older, the average age is 
57 and 25% are 65 or older.  To address the aging farmer population, the USDA has created a 
Beginning Farmer Rancher Development Program.  Currently funded at $18.54 million, this 
competitive program supports the development of educational outreach curricula, workshops, 
educational teams, training, and technical assistance programs to assist beginning farmers and 
ranchers in the United States and its territories with entering, establishing, building and 
managing successful farm and ranch enterprises.  However, this program does not address the 
disconnect between those wishing to farm and the land and startup costs of doing so. 

Relationship between food, health and disease 

The role of diet and health has achieved increased attention.  Clearly there are health 
promoting constituents in foods e.g. antioxidants along with negative factors including fats to 
cancer causing phytoestrogens.  In addition, how food is prepared can lead to chemicals that 
can cause significant health problems e.g. acrylamides induced by high temperature cooking.   

Many if not most of these problems relate to how foods are processed once they leave the 
farm.  The food processing industry must be brought to task for the ingredients of processed 
foods.  One only has to read the contents of a box of cereal to wonder what has happened to 
our food.  Food manufacturers and grocery chains apparently have no shame in the types of 
advertising done on Saturday morning or after dinner evening TV.  We and our children are 
constantly bombarded with ads for this cereal, those chips, this cheeseburger or that pizza, not 
to mention cakes, pies and other desserts.  The power of suggestion is a strong motivator when 
it comes to food.  Where are the corporate ethics? 

The food industry would generally contend that consumer choices are responsible to the 
obesity epidemic and many other food related illnesses.  The predominance of high 
fat/carb/sugar combined with low cost enable poor decision making.  In many cases these are 
the only decisions to be made due to limited income, convenience or other factors.  Food 
deserts are also a contributing factor leading to poor decision making particularly in inner cities 
where convenience stores are the only “groceries” accessible.  But these offer very limited fresh 
selections relying instead on highly processed foods with long shelf lives.    

The West has several multistate projects focused on the chemicals in foods.  For example, W‐
3122 has clearly demonstrated the relationship between phytoestrogens in soybeans and 
certain types of cancer.  The soy diet, in and of itself, is not the problem as the Asian diet has 
consumed soy for hundreds of years.  It is the creation of soy supplements that concentrate 
these cancer causing compounds leading to disease.  At least one food processor has stepped 
back from certain of the health claims in response to this research.   
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All LGUs manage EFNEP programs and many also manage SNAP Ed programs both of which 

have educational components.  There should be critical assessments to determine how well 

these efforts are meeting programmatic goals. 

There is a developing LGU initiative on healthy food, healthy people.  The obvious goals are 

stated in the title but the means for arriving at these lofty goals are still under discussion.  Much 

new investment in Research, Extension and Education will be needed to realize the vision of 

this initiative.    
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I. What are LGUs Doing 

 General overview of LGU activities

 Research and Extension Highlights/Case Study Examples (choose impactful examples

and be specific and detailed in the description of the example and its impacts)

o Key Initiatives, institutes, and programs (no more than 3 for the REGION)

o Special research and/or Extension infrastructure (no more than 3 for the

REGION)

o Other notable assets, centers, programs, or initiatives (no more than 3 for the

REGION)

o Projects, initiatives, centers or programs, etc. that experiment stations and/or

extension services are engaged in together with other institutions (state, federal,

industry) in the western region (no more than 3 for the REGION)

 Workforce Development/Human Capacity (WDO to write this section)

o General overview of student population (number of students graduated with

Bachelors, Masters, Doctorate degrees from College of Ag)

o Student success (wages, hiring rates, etc.)

o Highlights/Case studies of notable education/training programs

III. Looking Ahead/Future Needs

 General overview of how LGUs can help to address current/emerging critical issues for

this Focus Area Topic?

 Specific examples of partnerships, initiatives, programs, activities, etc. that LGUs could

do independently and in partnerships (with other LGUs, state, federal, NGO) to address

current/emerging critical issues
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 Critical Issue #: Ensuring a safe, sufficient, and secure food supply (region‐wide ‐
global):

• Accessibility (socioeconomics, e.g., food deserts)
• Nutritious (fresh fruits, vegetables, e.g., food deserts)
• Food safety throughout the value‐added chain (processing & distribution system)
• Importance of plant & animal health in food safety & security

‐ Food safety: pests; disease; consumer behavior  
‐ Food safety; raw and processed products  
‐ Need continued food safety research from an integrated/systems approach . 
‐ Food safety along the distribution chain  

‐ World café comments: o Using science to help production agriculture with 
regulations  

o Food storage, preservation

Critical Issue #: Awareness, development and adoption of new technologies, applications & 
methodologies (region‐wide)  

‐ Yields under various pressures – biotic and abiotic (global)  
‐ Breeding/and GM to respond to climate change  
‐ Enhance understanding and use of sustainable production practices (RW, global)  
‐ GMO technology acceptance and/or necessity  
‐ Food labeling (non GM/GM)  
‐ Need social research aimed at increasing consumer/public acceptance of new 

technologies, including GMO’s, that will be needed to feed 9 billion people by 2050  
‐ Recognize the role of transgenics in fulfilling global food demands  
‐ Need production systems (crops/commodities) that are resilient to climate change  
‐ GMO’s: education, use, impact on consumption  

‐ World café comments: o And, consumer understanding and acceptance of the 
technologies  

Other Issues Related to Production Systems: 

 Animal Systems (RW) o Animal welfare

 External pressures: PETA, other organizations
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Other useful figures 

Figure xx 
Farms with direct sales to retail or restaurants, 2012, and food hubs, 2014 

Farms with  
intermediated sales 

Source: USDA Economic Research Service, data from Census of Agriculture, 2012; USDA 
Agricultural Marketing 
Service, 2014. 

NA 

10 or fewer farms 

11 to 50 farms  

51 to 100 farms 

Over 100 farms 

Food Hubs 
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Figure XXX 

California, Iowa, Illinois, Minnesota, and Nebraska are the five leading States in terms of value 

of crop sales. With its large horticultural sector, California’s overall crop value is about three‐

quarters above that of Iowa, the second‐ranked State. In contrast to California, crop value in 

the next four leading States is based on grains and oilseeds, particularly corn and soybeans. For 

other crops, Washington State typically leads the country in apple production, while Florida is 

the largest producer of oranges. 
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State  2014 Data Sector Segment 
Value 
$1,000s 

National 
Ranking 

Total Value 
Hort 

Total Value, 
Crop 

Production 

% 
Hort/crop 

total 

AK  Nursery, greenhouse, floriculture and sod  13,007 48  13,007 24,857 0.5232731

AZ  Nursery, greenhouse, floriculture and sod  315,548 13  315,548 2,076,568 0.1519565

CA  Nursery, greenhouse, floriculture and sod  2,547,307 1  30,366,898 0.0839734

Cut Christmas trees and short rotation woody crops  2706 18  2,550,013

CO  Nursery, greenhouse, floriculture and sod  274,197 15  2,434,583 0.1127532

Cut Christmas trees and short rotation woody crops  310 37  274,507

HI  Nursery, greenhouse, floriculture and sod  79,867 31  538,873

Cut Christmas trees and short rotation woody crops  210 40  80,077 0.1486009

ID  Nursery, greenhouse, floriculture and sod  53,157 36  53,157 3,443,012 0.0154391

MT  Nursery, greenhouse, floriculture and sod  28,566 43  2,255,996

Cut Christmas trees and short rotation woody crops  160 42  28,726 0.0127332

NM  Nursery, greenhouse, floriculture and sod  44,888 39  44,888 616,938 0.0727593

Cut Christmas trees and short rotation woody crops  (D)  48 

NV  Nursery, greenhouse, floriculture and sod  18,835 45  18,835 366,010 0.0514603

Cut Christmas trees and short rotation woody crops  (D)  46 

OR  Nursery, greenhouse, floriculture and sod  756,491 5  3,247,432

Cut Christmas trees and short rotation woody crops  107,803 1  864,294 0.2661469

UT  Nursery, greenhouse, floriculture and sod  108,742 27  574,099

Cut Christmas trees and short rotation woody crops  36 44  108,778 0.189476

WA  Nursery, greenhouse, floriculture and sod  333,252 11  6,492,042

Cut Christmas trees and short rotation woody crops  18,925 5  352,177 0.0542475

WY  Nursery, greenhouse, floriculture and sod  8,083 49  8,083 438,958 0.0184141

Total  4,712,090 52,876,266 0.1308641 AVG
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