Food Security: Nebraska Case Study
(Includes all background materials for unit 4 and AGO activity for unit 5)

Students Learning Outcomes
Students will be able to:
1. Identify factors contributing to food security and food insecurity in a largely rural region.
2. Synthesize social and environmental datasets to conduct a spatial analysis to identify people and/or areas most vulnerable for food security.
3. Consider the role of a major international food producing region in global food security.
4. Propose ways to increase food security.
5. Communicate research orally and visually (PowerPoint presentation).

Overview (select from one of two assignments)
1. Students are part of a special ad hoc committee that has been assigned to create a presentation on the main issues causing food insecurity in rural Nebraska to the governor of Nebraska. They should incorporate information from the assigned readings and the analyses they do with the following ArcGIS online activity. Additional resources can be included as well.

2. Students are part of special ad hoc committee who are assigned to examine the role of Nebraska agriculture on national and international scales, and consider the roles of climate change, biofuel production, livestock production, and/or commercial vs. family scale farms on global food security. Based on their investigations, they will give a presentation to the governor of Nebraska on creating recommendations so Nebraska agriculture will intentionally support global food insecurity issues, with specific reference to foreseen future changes in climate and food production. 

As their final product, students are to create a PowerPoint presentation describing the context of the wicked problem of food insecurity and the potential solutions to their selected problem. The presentation should include one or more maps they create in AGO. This presentation will be given in Unit 6.

Pre-Class Assignment

Read about Nebraska, climate and demographics here: https://en.wikipedia.org/wiki/Nebraska
Nebraska Agriculture Facts http://www.nda.nebraska.gov/facts.pdf
US Census Bureau Quick Facts http://www.census.gov/quickfacts/table/PST045215/00

1. How would you describe the ethnic and racial diversity in Nebraska?
2. What type of climate does Nebraska have? Is this an area that is good for growing crops and raising animals for food? Why or why not?
3. What type(s) of challenges would Nebraska face from climate change? How might this/these challenges impact the growing and raising of food, as well as distribution of food to rural communities?

Background Materials

Beginning your Case Study
Depending on the topic of interest, resources to start development of your team’s presentation are listed below. You can choose any of these areas as your focus.

1. Rural Food Security
Readings

· Halverson, J., Brown, C., Olfert, M., Ahern, M., and Abildso, C. 2010 Patterns of Food Insecurity, Food Availability, and Health Incomes Among Rural and Urban Counties. https://www.ruralhealthresearch.org/projects/100002157
· Rural Health Information Hub 2016 Rural Hunger and Access to Healthy Food. https://www.ruralhealthinfo.org/topics/food-and-hunger
· Bailey, J. 2010 Rural Grocery Stores: Importance and Challenges. Center for Rural Affairs. http://files.cfra.org/pdf/rural-grocery-stores.pdf

Based on the readings, answer the following questions.

1. Where is food obtained by rural consumers? 
2. Where is food in the grocery stores transported from (e.g., air, truck, rail, boat)?
3. How much of food consumed in rural areas is locally produced?
4. What are some of the issues facing rural communities with respect to food access? How are these issues being addressed, or how could they be addressed?

2. Nebraska- Global Food Exporter
Select those resources that best fit the topic your team has identified as your research starting point:

· Biofuels
· eXtension 2016 Biodiesel and the Food vs. Fuel Debate
http://articles.extension.org/pages/27136/biodiesel-and-the-food-vs-fuel-debate
· Walsh, B. 2008 Solving the Biofuels vs. Food Problem. http://content.time.com/time/health/article/0,8599,1701221,00.html

Based on the readings, be able to answer the following questions.
 
1. What are the strengths, weaknesses, opportunities and threats to global food security from the perspective of biofuel production? 
2. Based on your investigations, what would be recommendations for Nebraska’s biofuel industry?

· Climate Change
· Banthke, D., Oglesby, R, Rower, C. and Wilhite, D. Understanding and Assessing Climate Change: Implications for Nebraska. http://snr.unl.edu/download/research/projects/climateimpacts/2014ClimateChange.pdf
· U.S. Global Change Research Program 2014. Regional Highlights from the Third National Climate Assessment. Climate Change Impacts in the United States: Great Plains. Download from  http://nca2014.globalchange.gov/report/regions/great-plains
· Science Daily 2015 Great plains agricultural greenhouse gas emissions could be eliminated, 7 August 2015 http://www.sciencedaily.com/releases/2015/08/150807094645.htm

Based on the readings, be able to answer the following questions.

1. What are the major threats from climate change to agriculture in Nebraska? 
2. What adaptations might farmers face in a future warming climate?
3. Do you envision or recommend a change in Nebraska’s role in global food production in response to future climate change?

· Agribusiness and Earth System Sustainability
This resource provides numerous papers addressing different aspects of food production and food security. 
· Dentoni, D., Hospes, O., and Ross, R. 2012 Managing Wicked Problems in Agribusiness: The Role of Multi-Stakeholder Engagements in Value Creation. Special Issue, International Food and Agribusiness Management Review, 15(B): 1-165. http://www.ifama.org/files/15spib.pdf

Based on the readings, be able to answer the following questions.

1. Describe some of the differences between smallholder and agribusiness agriculture. What are some of the advantages and disadvantages of conducting agriculture at scale? 
2. What are some of the sustainability concerns associated with agribusiness? What are some of the sustainability concerns associated with smallholder agriculture?


Unit 5: Nebraska ArcGIS Online Activity

1. Go to this link (copy and paste): https://www.arcgis.com/home/webmap/viewer.html?webmap=7ebf5d4aa0f442e8b850b6f4bd8dc3d2&amp;extent=-105.6465,38.2569,-94.2756,44.4743
2. Sign into your AGO account.

Here you will see layers for the state of Nebraska. A table with the description of the data layers and associated variables is located after the AGO instructions below. These layers provide an exploration of issues around the topic of food insecurity, such as demographics (e.g., race, age, sex, and income), health (obesity), and the U.S. Department of Agriculture (USDA) food access data.

3. Explore the data sets. 
a. Look at the tables for each data set. You can click on a column heading to arrange in descending or ascending values. The description for each column is in the table below.
b. Change the color of the style for income and the US Census data. For instance, select the column for percent children in the census tracts within Nebraska. Display in a graduated color using natural breaks with 4 classes.
c. Change the transparency of the top layer so that you can see what is below to identify possible relationships between layers.
d. Move the order of the data layers in the table of contents to the left. Also, you can turn layers on or off the check mark next to the layer name. 
e. Use the filter function to find those census tracts that have over 10% Hispanic population. 
f. [bookmark: _GoBack]Use the filter function to find those census tracts that have percentages of obesity greater than 25%.
4. After you get familiar with the datasets, see if you see any patterns within one dataset, such as access to grocery stores, median income or percent obesity. Also see if you see any patterns between the data layers. To get you started, here is an example.
a. Examine the layer for Food Desert with the variable for PERCENT_LO. This shows the percentage of people with low access to a supermarket or large grocery store. Do you see any patterns? Are the people with low access throughout the state or concentrated in certain counties? Although not all counties have PERCENT_LO data, you can still try to find patterns even though more limited.
b. Turn the Food Desert layer off and look at the Median Income layer. Do you see any spatial patterns here?
c. Now look at counties where a large percentage of people of low access to grocery stores and where the median income is low. Overall, is there a correlation between the two datasets? It may not be perfect, but does there tend to be low access in counties where the median income is low?
5. Do you see any patterns between the data layers? For instance, do you see any relationship between obesity and demographics? Where are the food deserts located? Are there any relationships between the food deserts and the demographics? You can explore these and many other questions.
6. After conducting your analyses and creating maps, compare your results with your readings, if your questions are discussed in the readings. Do you get similar results? If not, what could be the reasons for the different results? 
7. For your presentation, you can do screen captures of the maps you create in AGO and bring this into powerpoint. 
8. Discuss how the spatial analysis and the maps provide information on food insecurity in Nebraska.
9. What additional datasets would you like in the ArcGIS Online activity? If you would like to search for additional datasets, go to the dropdown arrow by Add and select Search for Layers. In the new window that appears, type in key words to use in your search in Find and chose My Organization for In. Examine the list of possibilities that appears in the Results Found. Click on Add by the dataset you would like. When you have finished selecting your new datasets, click on Done Adding Layers at the bottom.



Nebraska Food Security Data Key

All data layers are polygons.

1. NE_Obesity, Alias name:  Obesity by county, 2012
Source: http://stateofobesity.org/states/ne/

2. NE_Income, Alias name: Median Income, 2010
Source: US Census Bureau American Fact Finder

3. NE_2010Census, Alias name: Demographics, 2010
Source: US Census Bureau American Fact Finder

4. USDAFoodAccess; Alias name: Food Desert Statistics, USDA
Source: USDA, http://www.ers.usda.gov/data-products/food-access-research-atlas/go-to-the-atlas.aspx


	File name
	Variable name
	Description

	NE_Obesity
Alias name:  Obesity by county, 2012
	Percent
	Percent obese by county

	
	Name
	County name

	NE_Income
Alias name: Median Income, 2010
	Data_Value
	Median income by 

	NE_2010Census
Alias name: Demographics, 2010
	TOT_POP
	Total population

	
	CHILD_PER
	Percent children under 9 years old

	
	PER_9-65
	Percent population between and including ages 9-65

	
	PER_SENIOR
	Percent population over age 65

	
	PER_MALE
	Percent population male

	
	PER_FEMALE
	Percent population female

	
	MEDIAN_AGE
	Median age of population

	
	MED_AGE_M
	Median age of males

	
	MED_AGE_F
	Median age of females

	
	PER_HISP
	Percent population Hispanic

	
	PER_WHITE
	Percent population white

	
	PER_BLACK
	Percent population black

	
	PER_ASIAN
	Percent population Asian

	
	PER_OTHER
	Percent population other

	
	AREA_SQKM
	Area of census tract in square kilometers

	
	POPDEN_SQK
	Population density per square kilometer

	USDAFoodAccess
Alias name: Food Desert Statistics, USDA
	URBAN
	Census Urbanized Area Tract

	
	TOTALPOP
	Number of people

	
	PERCENT_LO
	Percentage of people with low access to a supermarket or large grocery store

	
	LOWA_POP
	Number of people with low access to a supermarket or large grocery store

	
	PERCENT_1
	Percentage of total population that is low-income and has low access to a supermarket or large grocery store

	
	LOWI
	Number of low-income people with low access to a supermarket or large grocery store

	
	PERCENT_HU
	of housing units without a vehicle with low access to a supermarket or large grocery store

	
	HUNV
	Number of housing units without a vehicle with low access to a supermarket or large grocery store

	
	PERCENT_KI
	Percentage of children age 0-17 with low access to a supermarket or large grocery store

	
	KIDS
	Number of children age 0-17 with low access to a supermarket or large grocery store

	
	PERCENT_SE
	Percentage of people age 65+ with low access to a supermarket or large grocery store

	
	SENIORS
	Number of people age 65+ with low access to a supermarket or large grocery store
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