Spatial and Temporal Patterns of

Returns to U.S. Field Crop Production

Jiyeon Kim (jiyeon@ksu.edu) and Jisang Yu (jisangyu@ksu.edu)

The Department of Agricultural Economics, Kansas State University

2022 Risk and Profit Conference

KANsas STATE

UNIVERSITY

1. Introduction

2. Scope of the Work

3. Summary Statistics

4. Spatial and Temporal Patterns of Net Returns

5. Concluding Remarks

KANsas STATE

UNIVERSITY




Introduction

KANsas STATE

UNIVERSITY

Inflation and a Farm's Bottom Line; Operational
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T — i Farmers Feel the Squeeze of Inflation:]
U.S. News: More Farmers Are Facing Bankruptcy | costs for seeds, 1, weedkillers il
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Is US farm
economy
getting
WORSE..?

Crop Profitability

Positive factors

— Increases in output prices

— Better accessibility to foreign market: exports of corn and

soybeans ...
Negative factors
— Increases in input prices

— Weather shocks and lower yields
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Research Objectives

» Build crop production and cost data at the county level for 42 years
(1980 — 2021)
» Compute the net return of crop and the difference in average

* Visualize the spatial and temporal pattern of net returns
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Scope of Work
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Scope of the work

+ Spatial Scope
— County-level, entire U.S.
* Temporal Scope
— Annual, 1980 — 2021
+ Crops
— Corn, Soybeans, Rice, Wheat (Spring, Winter), Cotton (Upland),
Oats, Sorghum, Barley
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Variables of Interest: Net Return

Net Return; = Return; - Cost;

» Return;= (Quantity; X Price;) + Planted acre;
— Quantity; = Yield; x Planted acre;
— Price;: annual price received

+ Data source: USDA, National Agricultural Statistics Service
— Yield, planted acre: annual, county-level

— Price: annual, state-level
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Variables of Interest: Cost

* Cost= Seed;+ Fertilizeri” + Chemicals; + Custom Servicesiz) + Fuel, +
Repairs;
1) Cost of commercial fertilizers, soil conditioners, and manure

2) Cost of custom operations, technical services, and commercial drying

» Data source: Commodity Costs and Returns (USDA ERS)

— Annual Costs per planted acre, state-level

Note that this data is reported using ERS Farm Resource Regions, so we match ERS regions and the states
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Summary Statistics

(Unit: Real $/Planted acre)

Average in Average in Average in
VARIABLES 1980-1989 1990-2006 2007-2021
Mean S.D. Mean S.D. Mean S.D.
CORN
Return 352.4 103.3 388.3 105.7 597.8 136.6
Cost 193.8 9.0 2254 18.6 308.2 23.6
|Net Return 158.6 106.0 162.9 103.3 289.6 134.7 |
No. of Counties 2,585 2,383 1,896
SOYBEANS
Return 261.7 68.1 281.6 68.4 437.0 93.3
Cost 95.0 13.9 114.3 11.0 156.4 19.2
|Net Return 166.7 63.7 167.3 66.4 280.6 97.1 |
No. of Counties 1,878 1,929 1,701
Rice
Return 602.8 95.4 645.4 112.0 982.9 278.4
Cost 317.4 13.3 415.4 48.2 449.6 19.8
|Net Return 285.4 93.3 230.0 88.4 5333 2715 |
No. of Counties 112 115 85
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(Unit: Real $/Planted acre)

Average in Average in Average in
VARIABLES 1980-1989 1990-2006 2007-2021
Mean S.D. Mean S.D. Mean S.D.
Wheat, Spring
Return 182.7 78.1 197.6 88.2 307.0 131.1
Cost 132.2 55.2 145.2 38.6 130.7 31.2
|Net Return 50.4 73.3 52.3 72.7 176.3 1255 |
No. of Counties 390 367 223
Wheat, Winter
Return 201.8 62.9 199.8 63.0 296.3 92.3
Cost 160.0 49.8 168.7 38.9 139.3 32.8
|Net Return 41.7 61.7 31.1 61.2 157.0 79.0 |
No. of Counties 2,224 2,108 1,102
Cotton, Upland
Return 470.9 198.1 524.8 164.8 600.2 151.8
Cost 483.6 158.9 493.3 101.5 373.3 90.7
|Net Return 127 2759 31.5 168.2 2269 1452 |
No. of Counties 539 587 390
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(Unit: Real $/Planted acre)

Average in Average in Average in
VARIABLES 1980-1989 1990-2006 2007-2021
Mean S.D. Mean S.D. Mean S.D.
Oats
Return 141.4 32.6 133.8 35.4 187.2 458
Cost 64.0 1.3 69.9 4.2 105.7 19.3
|Net Return 77.4 32.7 63.9 34.6 81.5 50.0 |
No. of Counties 1,901 1,580 668
Sorghum
Return 286.7 74.1 355.3 118.2 543.8 174.4
Cost 99.3 5.9 121.2 16.9 137.2 17.2
\Net Return 187.4 75.7 234.2 110.8 406.5 169.1 \
No. of Counties 493 886 371
Barley
Return 266.7 67.3 217.9 84.4 290.3 113.2
Cost 107.0 2.6 118.1 24.3 131.4 28.9
|Net Return 159.7 67.9 99.8 77.3 158.9  100.1 |
No. of Counties 44 339 225
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U.S. National Average Net Return by Crops
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U.S. National Average Return by Crops
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U.S. National Average Cost by Crops
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U.S. National Average Planted Acres by Crops
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Overall Average of Net Return of Corn (per planted acre)

Real Net Return of Corn (1980-2021)
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Difference in Net Return of Corn (per planted acre)
1980 — 1994 vs 2007 - 2021

Difference in Real Net Return of Comn (per planted acre)
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Overall Average of Net Return of Soybeans (per planted acre)

Real Net Return of Soybeans (1980-2021)
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Difference in Net Return of Soybeans (per planted acre)
1980 — 1994 vs 2007 - 2021

Difference in Real Net Return of Soybeans (per planted acre)
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Overall Average of Net Return of Winter Wheat (per planted acre)

Real Net Return of Winter Wheat (1980-2021)
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Difference in Net Return of Winter Wheat (per planted acre)
1980 — 1996 vs 2007 - 2021

Difference in Real Net Return of Winter Wheat (per planted acre)
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Summary of the Observations: U.S.

+ Corn and soybeans became more profitable

— Mostly corn belt states

— For corn, Dakotas/Nebraska and Alabama/Georgia
Southern Seaboard typically experienced the highest prices in 2012
Irrigation in the Southern Seaboard (1996-2010) accessed to relatively low-cost

groundwater (Schaible and Aillery, 2012).

— For soybeans, Nebraska and Arkansas/Mississippi

*  Winter wheat has been slow in terms of profitability growth

— Dakotas, Michigan, New York and Pennsylvania
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Overall Average of Net Return of Corn in Kansas

Real Net Retumn of Com in Kansas (1980-2021)
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Difference in Net Return of Corn (per planted acre)
1980 — 1994 vs 2007 - 2021

D.Real Net Retum of Com in Kansas
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Overall Average of Net Return of Soybeans in Kansas

Real Net Retumn of Soybeans in Kansas (1980-2021)
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Difference in Net Return of Soybeans (per planted acre)
1980 — 1994 vs 2007 - 2021

D.Real Net Return of Soybeans in Kansas

Overall Average of Net Return of Winter Wheat in Kansas

Real Net Return of Winter Wheat in Kansas (1980-2021)
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Difference in Net Return of Winter Wheat (per planted acre)
1980 — 1996 vs 2007 — 2021

D.Real Net Return of Winter Wheat in Kansas
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Summary of the Observations: Kansas

« Corn
— North Eastern Kansas counties: Higher yields for non-irrigated corn

— South Western Kansas counties: Higher yields with irrigation

Note that irrigation costs are not in the calculation

« Soybeans: Similar Patterns as Corn

*  Winter Wheat: Mostly northern areas
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Concluding Remarks
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Concluding Remarks

« This is a preliminary work based on data compiling and

visualization exercises.

+ We visualize where and which crops have been growing in terms

of “net return”.

« We are missing many other cost variables — irrigation, rental

rates, and labor.

»  Where do we go from? Any suggestions?
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