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Motivation

California’s fruit and vegetable industries are under
stress from reduced labor availability and higher labor
costs.

=> Over 30 percent of U.S. agricultural labor costs occur in
California

Is their capacity to increase prices constrained by rising
imports?

% CALPOLY



California Ag Labor Declined by
28 Percent From 2012-2022
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Rough Outline

Western Growers Association project
=> Estimated labor use in 9 crops
=> Estimated the capacity for labor-saving automation to
reduce labor demand in the next decade
=> Review these findings

Imports are growing for all the crops addressed, why?
=> Examine the seasonality of imports
=> Do imports compete with or complement U.S. production?

Preliminary focus on three crops: strawberries, lettuce, and

avocados
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Western Growers Project

Nine crops: strawberries, table grapes, head lettuce, Romaine
lettuce, broccoli, oranges, peaches, plums, and avocados

Methodology included:

- Survey of current technology both in the market and under
development

- Estimates of labor use by crop using CA COP reports

- Literature review

- Interviews with large producers

- Included some scenario estimates
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Significant Labor Use in
Chosen Crops

Table. Estimates of Labor Hours Based on Cost of Production

Surveys and 2022 Census of Agriculture (Hrs/Acre)

California COP Survey

2022 U.S. Census of Agriculture

Cultivation Harvest Cultivation Harvest
Labor Labor Total Labor Number of Acres/ Labor Labor Total Labor
Crop (hrs/acre) (hrs/acre) (hrs/acre) Sown Acres Farms Farm (million hrs)  (million hrs)  (million hrs)
Strawberries 422 2,104 2,526 46,729 651 72 19.7 98.3 118.1
(percent of total sample) 7 3 65 83 80
(percent of total for crop) 17 83
Iceburg Lettuce 50 176 225 102,143 571 179 5.1 17.9 23.0
(percent of total) 53 12 17 15 16
(percent of total for crop) 22 78
Avocados 126 41 167 44,195 3,397 13 5.6 1.8 74
(percent of total) 23 74 18 2 5
(percent of total for crop) 75 25
Total in Sample 193,067 4,619 42 30 118 148
(percent of total) 20 80
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Total labor is roughly
81,42 FTEs

Strawberries = 118.1
million hours or 56,756
FTEs

Iceberqg Lettuce -> 23
mhrs or 11,069 FTEs

Avocados -> 7.4 mhrs or
3,556 FTEs



Broccoli

		COSTS PER ACRE TO PRODUCE AND HARVEST  BROCCOLI - BUNCHED 14s

		Operations:		Time (Hrs per Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/Rent		Total Cost						LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)																				12. Sprinkler Setup/Irrigate - Establish		Process: Includes time to set up and monitor the sprinkler system for the proper function. Water use will vary dependent upon circumstances such as irrigation method, soil type, weather, and the time of the year. Processes such as drip, sprinkler, or "dead row" which is a pipe on its own bed to eliminate having to move pipe for tractor work. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
($282/acre ft)

		1. Soil Samples		0.00		$0		$0		$0		$0		$17		$17						16. Sprinkler Irrigate - Season		Process: Aluminum pipe will have to be moved periodically for tractor work, and growers will make decisions for water use based on the moisture of the soil. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
$282/acre ft

		2. Disc & Roll 		1.73		$61		$122		$65		$0		$0		$248						17. Hand Weed		Process: process is done after it has been cultivated throughout the growing season. Very expensive and time consuming
Comments: There are a plethora of automated weeding services. Laser, hot shot of pesticide, and precision cultivators can be found.
(this study estimates $200/acre for automated weeding operation)

		3. Sub-Soil		1.02		$36		$72		$37		$0		$0		$145						21. Harvest/Field Pack		Process: Broccoli is hand harvested and field packed. It can be harvested as bunches, crowns, florets or for slaw. A field can be harvested multiple times for a mix of different packed products.
Comments: 
($8.00/21-pound carton)

		4. Land Plane		0.18		$7		$13		$6		$0		$0		$26

		5. Laser Level		0.00		$0		$0		$0		$0		$93		$93

		6. Chisel		1.42		$50		$100		$52		$0		$0		$202						LABOR		WAGES (January 2023)

		7. List Beds 3-Row		0.00		$0		$0		$0		$0		$26		$26						Machine Operator		$20

		8. Cultivate-Lilliston		0.40		$14		$17		$8		$0		$0		$39						Irrigator		$16.90

		9. Power Mulch/Shape Beds		0.48		$17		$25		$8		$0		$0		$50						General Labor		$16.00

		10. Plant/Fertilize (7-7-0-7)		0.57		$25		$30		$22		$594		$0		$671

		11. Herbicide Application		0.00		$0		$0		$0		$80		$30		$110

		12. Sprinkler Setup/Irrigate - Establish		3.75		$94		$0		$0		$82		$0		$176

		13.Disease/Insect Management		0.00		$0		$0		$0		$424		$120		$544

		14. Fertilize-Sidedress		0.57		$20		$29		$9		$232		$0		$290

		15. Cultivate-Break Bottoms		0.95		$34		$39		$16		$0		$0		$89

		16. Sprinkler Irrigate - Season		6.00		$150		$0		$0		$353		$0		$503

		17. Hand Weed		8.90		$211		$0		$0		$0		$0		$211

		18. Vertebrate Pest Management		0.85		$20		$0		$0		$0		$0		$20

		19. Pickup Truck Use		1.00		$36		$9		$6		$0		$0		$51

		20. PCA/CCA Fee		0.00		$0		$0		$0		$0		$39		$39

		TOTAL PRODUCTION COSTS		27.82		$775		$456		$229		$1,765		$325		$3,550



		Harvest:

		21. Harvest/Field Pack		0.00		$0		$0		$0		$0		$5,600		$5,600

		22. Cool/Palletize		0.00		$0		$0		$0		$0		$1,190		$1,190

		23. Market/Sales Fee		0.00		$0		$0		$0		$0		$945		$945

		TOTAL HARVEST COSTS		0.00		$0		$0		$0		$0		$7,735		$7,735

		Interest on Operating Capital at 7.00%														$136

		TOTAL OPERATING COSTS		27.82		$775		$456		$229		$1,765		$8,060		$11,421
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Iceberg Lettuce

		COST PER ACRE TO PRODUCE AND HARVEST ICEBERG LETTUCE

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost								LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)																						Sprinkler Setup/Irrigate-Establish		Process: Includes time to set up and monitor the sprinkler system for the proper function. Water use will vary dependent upon circumstances such as irrigation method, soil type, weather, and the time of the year. Processes such as drip, sprinkler, or "dead row" which is a pipe on its own bed to eliminate having to move pipe for tractor work. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
($282/acre ft)

		Soil Samples (12 per 250 Ac)		0.00		0		0		0		0		9		9								Hand Weed 2X		Process: process is done after it has been cultivated throughout the growing season. Very expensive and time consuming
Comments: There are a plethora of automated weeding services. Laser, hot shot of pesticide, and precision cultivators can be found.
(this study estimates $200/acre for automated weeding operation)

		Disc & Roll 6X		1.73		61		122		66		0		0		249								Drip Setup/Irrigate-Season		Process: water is applied through sprinklers during germination. The rest of the season will be off drip which is estimated at $300 per acre to install
Comments:

		Sub-Soil 2X		1.02		36		72		39		0		0		148								Harvest/Field Pack		Process: Harvested and field packed 
Comments: ($8.00/carton)

		Land Plane (1X per 2 Crops)		0.18		7		13		5		0		0		25								Thin Stand-Automated/Fertilize		Process: This study assumes an automated thinner converts a 2.5 inch in-row spacing to 9 inch in-row spacing
Comments: The study does not share what type of automated thinner

		Laser Level (1X per 2 Crops)		0.00		0		0		0		0		93		93

		Chisel 4X		1.42		50		100		53		0		0		204

		List Beds 3-Row		0.00		0		0		0		0		26		26								LABOR		WAGES (January 2023)

		Cultivate-Lilliston 2X		0.40		14		17		9		0		0		40								Machine Operator		$20.00

		Power Mulch/Shape Beds		0.48		17		25		8		0		0		50								General Labor		$16.00

		Fertilizer (Potassium Sulfate)		0.00		0		0		0		137		30		167								Irrigator		$16.90

		Plant/Fertilize (7-7-0-7)		0.57		20		30		21		386		0		457

		Herbicide Application		0.00		0		0		0		80		30		110

		Sprinkler Setup/Irrigate-Establish		5.00		125		0		0		106		0		231

		Thin Stand-Automated/Fertilize		0.00		0		0		0		0		280		280

		Disease/Insect Management		0.00		0		0		0		850		140		990

		Cultivate-Break Bottoms		0.32		11		13		6		0		0		31

		Hand Weed 2X		12.00		284		0		0		0		0		284

		Drip Setup/Irrigate-Season		1.32		247		68		28		500		0		843

		Fertigate (20-0-0-5) 2X		0.00		0		0		0		151		0		151

		Vertebrate Pest Management		0.88		20		0		0		0		0		20

		PCA/CCA Fee		0.00		0		0		0		0		39		39

		Pickup Truck Use		1.00		36		9		6		0		0		50

		TOTAL CULTURAL COSTS		26.33		929		470		241		2,209		646		4,495

		Harvest:

		Harvest/Field Pack		0.00		0		0		0		0		7,200		7,200

		Cool/Palletize		0.00		0		0		0		0		1,530		1,530

		Marketing/Sales Fee		0.00		0		0		0		0		1,215		1,215

		TOTAL HARVEST COSTS		0.00		0		0		0		0		9,945		9,945

		Interest on Operating Capital at 7.00%														144

		TOTAL OPERATING COSTS/ACRE		26		929		470		241		2,209		10,591		14,584
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Romain Hearts Lettuce

		COSTS PER ACRE TO PRODUCE AND HARVEST ROMAIN HEARTS LETTUCE

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost

		Production: (In the order of this study)																		LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Soil Samples (12 per 250 Ac)		0.00		0		0		0		0		9		9				Sprinkler Setup/Irrigate		Includes time to set up and
monitor the sprinkler and drip irrigation systems for proper function. Often, laborers will need to walk the field to fix sprinkler heads

		Disc & Roll 6X		1.73		61		122		66		0		0		249				Thin Stand-Automated/Fertilize		This study utilizes an 
automated thinner therefore not showing us traditional practices and costs. It is not specified what automated thinner is used.

		Sub-Soil 2X		1.02		36		72		39		0		0		148				Hand Weed 2X		This includes a typical 30-35 
person crew.

		Land Plane (1X per 2 Crops)		0.18		7		13		5		0		0		25				Drip Setup/Irrigate		Includes time to set up and
monitor the sprinkler and drip irrigation systems for proper function. Often, laborers will need to walk the field to fix sprinkler heads

		Laser Level (1X per 2 Crops)		0.00		0		0		0		0		93		93

		Chisel 4X		1.42		50		100		53		0		0		204

		List Beds 3-Row		0.00		0		0		0		0		26		26

		Cultivate-Lilliston 2X		0.40		14		17		9		0		0		40

		Power Mulch/Shape Beds		0.48		17		25		8		0		0		50

		Fertilizer (Potassium Sulfate)		0.00		0		0		0		137		30		167				LABOR		WAGES (January 2023)

		Plant/Fertilize (7-0-0-7)		0.57		20		30		21		543		0		615				Machine Operator		$20.00

		Herbicide Application		0.00		0		0		0		80		30		110				General Labor		$16.00

		Sprinkler Setup/Irrigate		5.00		125		0		0		106		0		231				Irrigator		$16.90

		Thin Stand-Automated/Fertilize		0.00		0		0		0		0		300		300

		Disease/Insect Management		0.00		0		0		0		850		140		990

		Cultivate-Break Bottoms		0.32		11		13		6		0		0		31

		Hand Weed 2X		12.00		284		0		0		0		0		284

		Drip Setup/Irrigate		1.32		247		60		30		476		0		813

		Fertigate (20-0-0-5) 2X		0.00		0		0		0		151		0		151

		Vertebrate Pest Management		0.88		20		0		0		0		0		20

		PCA/CCA Fee		0.00		0		0		0		0		39		39

		Pickup-3/4 Ton Farm Use		1.00		36		9		6		0		0		50

		TOTAL CULTURAL COSTS		26.32		929		461		242		2,343		666		4,642

		Harvest:

		Harvest/Field Pack		0.00		0		0		0		0		6,800		6,800

		Cool/Palletize		0.00		0		0		0		0		1,445		1,445

		Market/Sales Fee		0.00		0		0		0		0		1,148		1,148

		TOTAL HARVEST COSTS		0.00		0		0		0		0		9,393		9,393

		Interest on Operating Capital at 7.00%														145

		TOTAL OPERATING COSTS/ACRE		26		929		461		242		2,343		10,059		14,179
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Strawberry

		COSTS PER ACRE TO PRODUCE AND HARVEST STRAWBERRIES

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)

		Soil Samples (2 per 45 acre)		0		$0		$0		$0		$0		$6		$6				Plant (Includes Replant Labor &		It is not specified in this study
whether it was direct seeded or transplanted

		Disc 8X		1.03		$36		$56		$22		$0		$0		$114				Hand Weed		Due to strawberry canopy, weeds
need to be hand picked

		Subsoil 2X		1.5		$52		$81		$31		$0		$0		$164				Runner Removal		Runners are horizontal connections
 between strawberry plants that extend over the soil. Runners take a lot of energy and should be removed to concentrate energy to the fruits

		Chisel 2X		0.6		$21		$33		$12		$0		$0		$65				Harvest Strawberries		In this study, each laborer uses a 
push cart with a container. Each laborer hand picks strawberries and brings each container to the truck loading crew as it gets full. Along with this, each crew has a fruit checking crew to ensure proper tray counts and the ripeness of what is being picked.

		Sprinkle Irrigation - Pre-Plant		1.3		$73		$12		$3		$30		$0		$118

		Fumigate - Flat - TIF Tarped		0		$0		$0		$0		$0		$5,000		$5,000

		Fumigation Permit		0		$0		$0		$0		$0		$25		$25

		Tarp Retrieval/Disposal		0		$0		$0		$0		$0		$100		$100

		List/Shape 48" beds		0.25		$9		$14		$5		$0		$0		$27				LABOR		WAGES (January 2021)

		Fertilize Pre-Plant		0.29		$10		$3		$1		$425		$0		$439				Machine Operator		$19.50

		Install Drip Tape/System		2		$112		$19		$7		$1,525		$0		$1,662				General Labor		$14.50

		Open Trench for drip		0.1		$14		$1		$0		$0		$0		$15

		Grade Field Roads 2X		0.58		$20		$5		$1		$0		$0		$27

		Lay Mulch		2		$241		$19		$10		$452		$0		$722

		Punch Holes		1.5		$52		$14		$4		$0		$0		$71

		Plant (Includes Replant Labor &		0		$1,073		$0		$0		$3,430		$0		$4,503				CHECK ON LABOR COST PER ACTIVITY BC ITS SO HIGH

		Roll Plants to Pack		0.2		$7		$2		$1		$0		$0		$9

		Sprinkle Irrigation - Post-Plant		1.75		$104		$16		$4		$75		$0		$199

		Hand Weed		7.5		$1,610		$0		$0		$0		$0		$1,610

		Runner Removal		12.5		$2,683		$0		$0		$0		$0		$2,683

		Botrytis/Mildew/Mite/Anthracnose		0.58		$20		$7		$3		$273		$0		$303

		Predatory Mites - Persimilis 4X		0		$86		$0		$0		$520		$0		$606

		Drip Irrigation - Season		0		$225		$0		$0		$720		$0		$945

		Fertigate- CAN 17		0		$0		$0		$0		$263		$0		$263

		Botrytis/Mildew/Anthracnose		0.58		$20		$7		$3		$149		$0		$179				1

		Mildew/Anthracnose/Worms		0.58		$20		$7		$3		$48		$0		$79

		Botrytis/Mildew/Worms		1.17		$40		$14		$6		$150		$0		$211

		Botrytis/Mildew/Mites/Worms/Lygus		1.17		$40		$14		$6		$209		$0		$270

		Botrytis/Mildew/Mite/Lygus		1.17		$40		$14		$6		$253		$0		$313

		Mildew/Lygus		0.58		$20		$7		$3		$66		$0		$96

		Mildew/Mites/Lygus		0.58		$20		$7		$3		$35		$0		$65

		Mildew		0.58		$20		$7		$3		$6		$0		$36

		Year End Cleanup		0		$0		$0		$0		$0		$500		$500

		PCA		0		$0		$0		$0		$0		$125		$125

		Pickup Truck Use		1.71		$109		$17		$8		$0		$0		$133

		TOTAL CULTURAL COSTS		21.82		$6,777		$378		$145		$8,629		$5,756		$21,685

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Harvest Strawberries		0		$34,572		$0		$0		$15,120		$3,330		$53,022

		Load/Haul		7.71		$1,133		$138		$64		$0		$0		$1,335

		Cool		0		$0		$0		$0		$0		$4,500		$4,500

		Market/Sales Fee		0		$0		$0		$0		$0		$7,200		$7,200

		Assessments - CSC		0		$0		$0		$0		$203		$0		$203

		TOTAL HARVEST COSTS		7.71		$35,705		$138		$64		$15,322		$15,030		$66,259

		Interest on Operating Capital at 4.00%		0		$0		$0		$0		$0		$0		$1,695

		TOTAL OPERATING COSTS/ACRE		30		$42,483		$516		$209		$23,951		$20,786		$89,639





Table Grape

		TABLE GRAPE ESTABLISHMENT COSTS

		Operation		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this Study)																		Install Irrigation System (Labor)		Labor costs accounts for installation
 of valves, water meters, and main lines. Side lines were then attached with sprinklers. 

																				Install Trellis System (Materials & Labor)		Stakes are placed at the start and end of each row with a taught cable to train the vines growth

		Pre-planting Costs:																		Dig, Plant, Wrap Vines		Vines are planted in pre dug holes and
 a crew will wrap their vines around the trellis system

		Vineyard Removal (50%)		0		0		0		0		0		0		443				Vines: Dormant (spur pruned), training		The vines are dormant for the first
 1-2 years and pruned for general maintenance and training

		Chisel/Subsoil 2x, 5' Depth		0		0		0		0		0		0		400				FM: Cluster Tipping/Thinning		Done by hand after berry set to loosen
 clusters and adjust vines again

		Laser Level		0		0		0		0		0		0		150				FM: Fruit Exposure/Leaf Removal

		Weeds: Apply/Incorperate Herbicide		0		0		0		0		0		0		36				Pick & Field Pack (Labor)		Grapes are hand harvested and packed in the field. Two or three laborers field pick and trim the grapes and put them into a reusable field box. The field boxes are wheel barrowed over to the packer who places them in bags within shipping boxes. 

		Survey, Mark, Layout Vineyard		0		0		0		0		0		0		284				Spread/Swamp/Haul (Bags/Boxes/Labor)

		Install Irrigation System (Labor)		0		0		0		0		0		0		309

		Install Trellis System (Materials & Labor)		0		0		0		0		0		0		0				LABOR		WAGES (January 2018

		TOTAL PRE-PLANTING COSTS		0		0		0		0		0		0		1622				Machine Operators		$13.00

		Dig, Plant, Wrap Vines		0		0		0		0		0		0		450				General Labor		$11.00

		Vines: 605 per acre		0		0		0		0		0		0		2571

		TOTAL PLANTING COSTS		0		0		0		0		0		0		3021

		TABLES GRAPE PRODUCTION COSTS PER ACRE

		Operation		Time (hrs/acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/Rent		Total Cost

		Process: (In order of this Study)



		Cultural:

		Well test/Water Analysis		0		$0		$0		$0		$2		$0		$2

		Vines: Dormant (spur pruned)		0		$1,546		$0		$0		$360		$0		$1,906

		Shred Prunings (All Middles)		0.5		$11		$5		$6		$0		$0		$23

		Vine Re-planting/Trellis Repair		0		$46		$0		$0		$69		$0		$115

		Weeds: Strip Spray		0.33		$7		$2		$1		$31		$0		$42

		Pests: Vertebrate 8x		0		$27		$0		$0		$13		$0		$40

		Disease: Mildew Phomopsis		0.46		$10		$5		$3		$28		$0		$46

		Weeds: Mow Middles 3x		0.77		$17		$8		$6		$0		$0		$31

		Vines: Sucker		0		$186		$0		$0		$0		$0		$186

		Disease: Mildew (SI) 4x, Fertilizer: (Zn)		0.5		$11		$5		$4		$93		$0		$112

		Fertigate: UAN32		0		$0		$0		$0		$29		$0		$29

		Irrigation: (water & labor)		0		$93		$0		$0		$528		$0		$621

		Insects: Mealybugs (systemic)		0		$0		$0		$0		$24		$0		$24

		CM: Shoot Position/Remove Late Spurs		0		$1,469		$0		$0		$0		$0		$1,469

		FM: Bloom thin (GA)/Disease/Insects		0.5		$11		$5		$4		$76		$0		$95

		Disease: Mildew (Sulfur Dust) 8x		3.14		$69		$32		$13		$18		$0		$132

		Petiole Sampling		0		$0		$0		$0		$0		$3		$3

		Disease: Mildew (SI) 4x, Mites		1		$22		$10		$7		$93		$0		$133

		CM: Hedging		0.33		$7		$3		$1		$0		$0		$12

		FM: Cluster Tipping/Thinning		0		$1,082		$0		$0		$0		$0		$1,082

		FM: Berry Size (GA)/Disease (SI) 4x, Insects		0.5		$11		$5		$4		$93		$0		$113

		Weeds: Spot Spray		0.33		$7		$0		$0		$5		$0		$13

		FM: Fruit Exposure/Leaf Removal		0		$1,546		$0		$0		$0		$0		$1,546

		FM: Berry Color (Etherel)		0.5		$11		$5		$4		$9		$0		$29

		Irrigation: Acid Flush		0		$39		$0		$0		$7		$0		$46

		Fertilizer: (banded) K2 SO4		0.2		$4		$2		$2		$35		$0		$43

		PCA/CCA		0		$0		$0		$0		$0		$30		$30

		Mealy Bug Trapping Fee		0		$0		$0		$0		$0		$11		$11

		Pickup Truck 1/2 Ton		1.33		$29		$20		$6		$0		$0		$55

		ATV-4WD		1.17		$26		$1		$1		$0		$0		$28

		TOTAL CULTURAL COSTS		11.57		$6,287		$109		$63		$1,513		$44		$8,015

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Pick & Field Pack (Labor)		0		$5,906		$0		$0		$0		$0		$5,906

		Spread/Swamp/Haul (Bags/Boxes/Labor)		1.5		$729		$20		$13		$3,760		$0		$4,521

		Water Truck		1.33		$29		$18		$18		$0		$0		$64

		Commission: 9% Sales & Marketing		0		$0		$0		$0		$0		$2,736		$2,736

		Assessment & Inspection Fees		0		$0		$0		$0		$351		$0		$351

		TOTAL HARVEST COSTS		2.83		$6,664		$37		$30		$4,111		$2,736		$13,578

		Interest on Operating Capital at 5.0%		0		$0		$0		$0		$0		$0		$210

		TOTAL OPERATING COSTS/ACRE		14		$12,950		$146		$93		$5,624		$2,780		$21,804
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Avocado

		AVOCADO ESTABLISHMENT COSTS (San Diego County)

		Operations		Time (Hrs./Acre)		Labor
Cost		Fuel		Lube
& Repairs		Material
Cost		Custom/
Rent		Total
Cost				LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Process: (In the order of this study)																		Preparation- Crushing (Brush)		 In this study, the brush was crushed to create a stable surface of organic residue with hand tools. Job took 2 days with 8 workers working 8 hrs. 

																				Orchard Layout (grading/drainage/ erosion)		 Included placing valves, water meters, and main lines. Soil irrigation monitors were also put in place to make decisions on irrigation. 

		Pre-Plant:																		Avocado Trees (430) & Labor		Includes Digging holes using drills and shovels for the tree to be planted in, and transporting tree from the nursery. 

		Preparation- Crushing (Brush)														2512				Irrigation & Walk Lines		Process: Frequency of water was dependent upon weather and moisture monitors
Comments: ($1,900/acre ft)

		Preparation- Digging		3 hrs./acre												65				Prune - Labor		Done to reduce crowding. Each tree can be pruned many different ways. In this study, trees are cut into "fat christmas tree" shapes 
Comments: it is worth noting that the study claims "pruning is often heavily debated" and there is room for trials to find the fastest, most effective strategy.

		Orchard Layout (grading/drainage/ erosion)														2600				Clearing Isles - Labor		Done to allow tractor work and sunlight reach lower branches


		TOTAL PRE-PLANT COSTS														5177				Picking		 It is not explained how picking is done in this study

		Plant:

		Avocado Trees (430) & Labor														15833

		Stakes														946

		Gypsum & Labor														36				LABOR		WAGES (January 2020)

		Mulch & Labor														200				Machine Operator		$18.00

		TOTAL PLANT COSTS														17015				General Labor		$13.00

		Re-Plant:

		Replacement Trees & Labor														368

		TOTAL RE-PLANT COSTS														368



		AVOCADO PRODUCTION COSTS PER ACRE

		Operations		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repair		M		Custom/ Rent		Totoal Cost

		Cultural:

		Erosion Control		0.00		58		0		0		0		200		258

		Weed Control - Glyphosate		1.5		87		0		0		3		0		90

		Weed Control - Weed Whipping		0.00		39		0		0		0		0		39

		Rodent Control - Gophers		0.00		39		0		0		5		0		44

		Rodent Control - Squirrels		0.00		29		0		0		9		0		38				check time 

		Fertilizer - CAN17%		0.00		0		0		0		241		0		241

		Fertilizer - 15-5-5		0.00		0		0		0		35		0		35

		Fertilizer - Zinc Sulfate 12%		0.00		0		0		0		5		0		5

		Disease - Root Rot		0.00		0		0		0		66		0		66

		Irrigation & Walk Lines		0.00		251		0		0		7201		0		7451

		Fertilizer - 21-7-14		0.00		0		0		0		116		0		116

		Pest Control Advisor		0.00		0		0		0		0		38		38

		Insects - Abamectin/NR-415 Oil		0.00		0		0		0		25		145		170

		Prune - Labor		0.00		936		0		0		0		0		936

		Road Repairs		0.00		0		0		0		0		38		38

		Clearing Isles - Labor		0.00		308		0		0		0		0		308

		Pickup Truck		1.67		53		9		7		0		0		69

		ATV		2.00		64		10		2		0		0		76

		TOTAL CULTURAL COSTS		3.67		1863		18		9		7706		421		10018

		Harvesting and Marketing Costs:

		Picking		0.00		0		0		0		1460		0		1460

		Hauling		0.00		0		0		0		65		0		65

		CAC Assessment Fee		0.00		0		0		0		225		0		225

		TOTAL HARVESTING AND MARKETING		0.00		0		0		0		1750		0		1750

		Interest on Operating Capital at 5.25%														152

		TOTAL OPERATING COSTS/ACRE		3.67		1863		18		9		9456		421		11920





Orange

		ORANGE ESTABLISHMENT COSTS

		Operation		Time (Hrs./Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Layout, plant, stake & Wrap Trees		The trees are planted and
wrapped with foam to prevent sunburn and "suckers". 

																				Pruning and hedging		Done on a 4 year cycle…
 1. hedge alternative rows - each tree is hedged one side only 2. top all trees 3. hedge alt. rows - the ones not done previously 4. hand prune. Everything is hedged and pruned at the adequate height to allow for spraying and other tasks. The prunings will be stacked in the middle row and shredded.

		Pre-Plant: (custom)																		Irrigate: (Water & Labor)		Includes monitoring and 
operating the system when needed

		Remove trees		0		$0		$0		$0		$0		$0		$468				Pick & Haul Fruit		Hand picked and hauled to a packer.
Typically, one third of the orchard Is picked in each of three harvests over the year. 

		sub-soil/rip 4'-6'		0		$0		$0		$0		$0		$0		$300

		disc 2X		0		$0		$0		$0		$0		$0		$100

		level/float 2X		0		$0		$0		$0		$0		$0		$350

		Weeds: Strip Spray		0		$0		$0		$0		$0		$0		$23				LABOR		WAGES (January 2021)

		Layout irrigation System 		0		$0		$0		$0		$0		$0		$83				Machine Operator		$26.70

		TOTAL PRE-PLANT COSTS		0		$0		$0		$0		$0		$0		$1,325				General Labor		$20.77

		Planting: (contracted)

		Layout, plant, stake & Wrap Trees		0		$0		$0		$0		$0		$0		$4,197

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$4,197

		ORANGE PRODUCTION COSTS PER ACRE

		Operation		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repairs		Material Costs		Custom/Rent		Total Costs

		Cultural:

		Frost Protection 3x		0		$45		$0		$0		$363		$0		$409

		Fertilize: UAN32 3x		0		$0		$0		$0		$45		$0		$45

		Weeds: Strip Spray 2x		0.5		$16		$2		$1		$76		$0		$95				check time

		Insects/Fertilizer 2x		0		$0		$0		$0		$116		$80		$196

		CRS Pheromone Confusion/CheckMate		0		$0		$0		$0		$0		$0		$0

		Insects: Katydids (Micromite)		0		$0		$0		$0		$95		$40		$135

		Prune: Top Trees/Stack/Shred 1x/4yr		0		$0		$0		$0		$0		$33		$33

		Hedge: Alt Rows/Shred 2x/4Yr		0		$0		$0		$0		$0		$20		$20

		Prune: Hand 1/4Yr/Stack/Shred		0		$0		$0		$0		$0		$93		$93

		Irrigate: (Water & Labor)		0		$115		$0		$0		$660		$0		$775

		Soil Amendment: Soluble Gypsum		0		$182		$0		$0		$220		$0		$402

		Weeds: Spot Spray 3x		0.75		$24		$3		$1		$14		$0		$42

		Insects: Thrips (Minecto Pro)		0		$0		$0		$0		$69		$40		$109

		Insects: Scale (Actara)		0		$0		$0		$0		$20		$40		$60

		Leaf Analysis		0		$0		$0		$0		$0		$7		$7

		Disease: Brown Rot (Lime Kocide)		0		$0		$0		$0		$95		$40		$135

		Growth Regulator: (GibGro)		0		$0		$0		$0		$27		$28		$55

		Growth Regulator: (Citrus Fix)		0		$0		$0		$0		$1		$28		$29

		Pickup Truck Use ½ Ton		1.77		$57		$11		$8		$0		$0		$76

		UTV Use		1.33		$43		$4		$2		$0		$0		$49

		PCA/Consultant Services		0		$0		$0		$0		$0		$36		$36

		TOTAL CULTURAL COSTS		4.36		$482		$20		$12		$1,800		$485		$2,800

		Harvest:

		Pick & Haul Fruit		0		$0		$0		$0		$0		$923		$923

		Pack		0		$0		$0		$0		$0		$2,735		$2,735

		Assessments		0		$0		$0		$0		$73		$0		$73

		TOTAL HARVEST COSTS		0		$0		$0		$0		$73		$3,659		$3,731

		Interest on Operating Capital at 4.0%														$128

		TOTAL OPERATING COSTS/ACRE		4.36		$482		$20		$12		$1,873		$4,144		$6,659
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Peach

		PEACH ESTABLISHMENT COSTS

		Operation		Time (Hrs./acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Plant, Paint, Wrap trees		The trees are painted to to 
protect against sunburn and wrapped for protection against rodents and and herbicide sprays

																				Prune		Hand pruned and thrown into 
middle rows to be shredded

		Planting Costs:																		Thin Fruit		Done by hand

		Orchard Removal: trees		0		$0		$0		$0		$0		$0		$350				Prop Limbs/Remove Props		If branches are loaded with fruit,
limbs will be propped to minimize breakage

		Orchard Removal: field cleanup		0		$0		$0		$0		$0		$0		$200				Hand Pick & Field Sort Fruit		In this study, it is contracted to
be hand picked and sorted in the field. The bins they are sorted in are hauled out of the field and onto a truck

		Rip 2X		0		$0		$0		$0		$0		$0		$500

		Laser Level		0		$0		$0		$0		$0		$0		$180

		Fumigate- strip		0		$0		$0		$0		$0		$0		$1,000

		Disc & Roll		0		$0		$0		$0		$0		$0		$90				LABOR		WAGES (January 2017)

		Layout & Ridge		0		$0		$0		$0		$0		$0		$100				Machine Operator		$15.00

		Trees: 151 per acre		0		$0		$0		$0		$0		$0		$831				General Labor		$11.00

		Irrigation System Installed		0		$0		$0		$0		$0		$0		$200

		Survey and Mark Orchard		0		$0		$0		$0		$0		$0		$38

		Plant, Paint, Wrap trees		0		$0		$0		$0		$0		$0		$161

		Weeds: Spray berms		0		$0		$0		$0		$0		$0		$25

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$3,675

		PEACH PRODUCTION COSTS PER ACRE

		Operation		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repair		Material Costs		Custom/Rent		Total Costs

		Cultural:

		Hand Prune & Sucker		0		$0		$0		$0		$0		$578		$578

		Tree Wire Repair		0		$26		$0		$0		$25		$0		$51

		Disease/Insect: Dormant Spray		0.5		$13		$5		$4		$105		$0		$127

		Shred Prunings		0.4		$11		$4		$3		$0		$0		$18

		Disease: Brown Rot @ Early Bloom		0.5		$13		$5		$4		$40		$0		$62

		Disease: Brown Rot @ Full Bloom		0.5		$13		$5		$4		$42		$0		$64

		Disease:Mildew (Quintec)		0.5		$13		$5		$4		$36		$0		$59

		Irrigate 8x		0		$41		$0		$0		$210		$0		$251

		Weed: Spot Spray 2X		0.66		$17		$7		$3		$3		$0		$30

		Weeds: Mow Middles 4X		1.6		$42		$16		$13		$0		$0		$72

		Fertigate: UAN-32 3X		0		$0		$0		$0		$70		$0		$70

		Disease: Mildew/Rust 2X		1		$26		$10		$8		$7		$0		$52

		Insect: PTB/OFM 2X (Asana)		0.5		$26		$10		$8		$60		$0		$104

		Prune: Summer		0		$0		$0		$0		$0		$342		$342

		Thin Fruit		0		$0		$0		$0		$0		$1,177		$1,177				$2,097

		Insect: PTB/OFM/Mite (Intepid)		0.5		$13		$5		$4		$59		$0		$82

		Insect: PTB/OFM (Altacor)		0.5		$13		$5		$4		$85		$0		$108

		Prop Limbs/Remove Props		0.5		$61		$5		$2		$0		$0		$68

		Leaf Tissue Analysis		0		$0		$0		$0		$0		$2		$2

		Disease: Shotehole/PLC		0.5		$13		$5		$4		$42		$0		$64

		Weeds: Dormant Strip Spray		0.33		$9		$3		$2		$54		$0		$68

		Pickup Truck Use		2.85		$75		$16		$9		$0		$0		$100

		ATV Use		2.85		$75		$5		$3		$0		$0		$83

		TOTAL CULTURAL COSTS		14.69		$502		$113		$81		$839		$2,099		$3,634

		Harvest:

		Bin Field Distribution		0.8		$21		$12		$2		$0		$0		$35

		Hand Pick & Field Sort Fruit		0		$0		$0		$0		$0		$1,575		$1,575

		Haul Fruit		0		$0		$0		$0		$0		$240		$240

		Assessments		0		$0		$0		$0		$58		$0		$58

		TOTAL HARVEST COSTS		0.8		$21		$12		$2		$58		$1,815		$1,908

		Interest on Operating Capital at														$61

		TOTAL OPERATING COSTS/ACRE		15		$523		$125		$83		$897		$3,914		$5,603
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Plum

		PLUM ESTABLISHMENT COSTS

		Operation		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Dig holes/plant trees/top/cartons		No specific process is explained
in this study. Digging done by tractor and rest by hand 

																				Drip Irrigation system installation labor		Each tree row gets two drip
lines. If needed, pressurized systems are put in place

		Pre-Plant:																		Prune-Dormant-Hand Crew		Done by hand in the winter
months. The prunings are placed in the middle rows and shredded by grower equipment

		Deep Rip 5' 2X		0		$0		$0		$0		$0		$0		$300				Thin Fruit-Hand Crew		Fruit is thinned by hand in April
and May

		Disc & Roll 3X		0		$0		$0		$0		$0		$0		$75				Irrigation Labor		General maintence and
adjusting lines to properly water the rows

		Fumigate-solid Untarped		0		$0		$0		$0		$0		$0		$1,800				Pick Fruit-Hand Crew		The orchard will reach maturity 
between the fifth and seventh year. It is picked using ladders and picking pags. The bags are placed on a tractors trailer and carried out of the field to the hauling truck. 

		Make Irrigation Borders		0		$0		$0		$0		$0		$0		$8

		Irrigate-Pre-plant		0		$0		$0		$0		$0		$0		$100

		Laser leveling		0		$0		$0		$0		$0		$0		$140

		Float/smooth field 2X		0		$0		$0		$0		$0		$0		$40				LABOR		WAGES (August 2016)

		TOTAL PRE_PLANTING COSTS		0		$0		$0		$0		$0		$0		$2,463				Machine Operator		$16.00

		Plant:																		General Labor		$12.00

		Survey/layout/mark orchard		0		$0		$0		$0		$0		$0		$242

		Dig holes/plant trees/top/cartons		0		$0		$0		$0		$0		$0		$949

		Trees-Plum		0		$0		$0		$0		$0		$0		$1,525

		Make berms/tree rows		0		$0		$0		$0		$0		$0		$8

		Drip Irrigation system installation labor		0		$0		$0		$0		$0		$0		$271

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$2,996



		PLUM PRODUCTION COSTS PER ACRE

		Operation		Time (hrs/acre)		Labor Costs		Fuel		Lube and Repairs		Material Cost		Custom/Rent		Total Cost

		Cultural:

		Pests-Weeds-Dormant Strip Spray		0.24		$6		$0		$1		$27		$0		$35

		Prune-Dormant-Hand Crew		0		$406		$0		$0		$0		$0		$406

		Shred Brush		0.15		$4		$2		$2		$0		$0		$7

		Pests-Insects-Dormant Oil/Zinc		0.34		$9		$5		$3		$88		$0		$105

		Pollinate-Bee Hives		0		$0		$0		$0		$0		$175		$175

		Pests-Diseases @ Bloom		0.34		$9		$5		$3		$20		$0		$36

		Pests-Weeds-Spray Middles 4X		0.94		$25		$1		$3		$17		$0		$47

		Fertilize-UAN32 2X		0.5		$14		$4		$1		$63		$0		$81

		Insects-Codling Moth/Katydids		0.34		$9		$5		$3		$34		$0		$50

		Irrigate 12X		0		$0		$0		$0		$733		$0		$733

		Thin Fruit-Hand Crew		0		$508		$0		$0		$0		$0		$508

		Pests-Weeds-Spot Spray 2X		0.1		$3		$0		$0		$1		$0		$4

		Fertilize: Leaf Samples		0		$0		$0		$0		$0		$2		$2

		Pests-Insects-Mites		0.34		$9		$5		$3		$70		$0		$86

		Irrigation Labor		0		$228		$0		$0		$0		$0		$228

		Fertilize - Fall Zinc		0.75		$20		$5		$2		$0		$0		$28

		Pickup Truck Use		0.5		$14		$0		$0		$0		$0		$14

		ATV Use		0.34		$9		$5		$3		$6		$0		$23

		TOTAL CULTURAL COSTS		4.89		$1,275		$35		$24		$1,059		$177		$2,570

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Pick Fruit-Hand Crew		1		$535		$6		$2		$0		$0		$543

		Haul To Shed		0		$0		$0		$0		$0		$224		$224

		Pack Fruit		0		$0		$0		$0		$0		$6,525		$6,525

		Sell		0		$0		$0		$0		$0		$1,440		$1,440

		TOTAL HARVEST COSTS		1		$535		$6		$2		$0		$8,189		$8,732

		Interest on Operating Capital at		0		$0		$0		$0		$0		$0		$65

		TOTAL OPERATING COSTS/ACRE		6		$1,809		$41		$26		$1,059		$8,366		$11,366

						1
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Table 1

				Table 1. Estimates of Labor Costs Based on Cost of Production Surveys ($/Acre)





												Total Cultivation Costs												Post-cultivation Costs



								Year				Labor				Other				Total Cult. Costs				Harvest				Other				Total Post-cult Costs				Total Prod. Costs						Total Labor Cost				Labor % of Total				Implied Labor Cost in 2023

				Broccoli				2023				775				2,775				3,550				5,600				2,135				7,735				11,285						4,415				39%				4,415



				Lettuce (Iceberg)				2023				929				3,566				4,495				7,200				2,745				9,945				14,440						5,609				39%				5,609



				Lettuce (Romain)				2023				929				3,713				4,642				6,800				2,593				9,393				14,035						5,349				38%				5,349



				Strawberry3				2021				6,777				14,908				21,685				53,022				13,237				66,259				87,944						41,344				47%				45,478



				Table Grapes4				2018				6,287				1,728				8,015				5,906				7,672				13,578				21,593						12,193				56%				18,655



				Avocado4				2020				1,863				8,155				10,018				1,460				290				1,750				11,768						2,812				24%				3,459



				Orange7				2021				482				2,318				2,800				923				2,808				3,731				6,531						2,860				44%				3,152



				Peach8				2017				502				3,132				3,634				1,575				333				1,908				5,542						2,889				52%				4,276



				Plum6				2016				1,275				1,295				2,570				543				8,189				8,732				11,302						6,051				54%				8,471



				Average								2,202				4,621				6,823				9,225				4,445				13,670				20,493						9,280				45%				10,985





				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.





Table 2

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation

				Broccoli		2023		$775.00		$26.65		29.08		$3,640		$26.65		136.59		$4,415		165.67		$4,415		2016		22.6		16.9		19.75						Avocado		2020		81.00		41.26		122.26		66%		34%		44,195		3,397		3.580		1.824		5.40		2,597.75		1,590.61		0.76

				Lettuce (Iceberg)		2023		$929.00		$26.65		34.86		$4,680		$26.65		175.61		$5,609		210.47		$5,609		2017		21.9		16		18.95						Broccoli		2023		29.08		136.59		165.67		18%		82%		112,620		833		3.275		15.382		18.66		8,969.86		22,397.73		10.77

				Lettuce (Romain)		2023		$929.00		$26.65		34.86		$4,420		$26.65		165.85		$5,349		200.71		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		34.86		175.61		210.47		17%		83%		102,143		571		3.561		17.937		21.50		10,335.55		37,649.63		18.10

				Strawberry		2021		$6,777.00		$25.20		268.93		$53,022		$25.20		2,104.05		$59,799		2,372.98		$65,779		2019												Lettuce (Romain)		2023		34.86		165.85		200.71		17%		83%		98,000		478		3.416		16.254		19.67		9,456.67		41,150.35		19.78

				Table Grapes		2018		$6,287.00		$16.90		372.01		$5,906		$16.90		349.47		$12,193		721.48		$18,655		2020		26.7		19.3		23						Orange		2021		19.13		36.63		55.75		34%		66%		161,107		3,202		3.081		5.901		8.98		4,318.44		2,805.23		1.35

				Avocado		2020		$1,863.00		$23.00		81.00		$949		$23.00		41.26		$2,812		122.26		$3,459		2021		28.9		21.5		25.2						Peach		2017		26.49		83.11		109.60		24%		76%		37,652		1,087		0.997		3.129		4.13		1,984.05		3,796.52		1.83

				Orange		2021		$482.00		$25.20		19.13		$923		$25.20		36.63		$1,405		55.75		$1,548		2022												Plum		2016		64.56		27.49		92.05		70%		30%		11,093		713		0.716		0.305		1.02		490.92		1,432.14		0.69

				Peach		2017		$502.00		$18.95		26.49		$1,575		$18.95		83.11		$2,077		109.60		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		268.93		2,104.05		2,372.98		11%		89%		46,729		651		12.567		98.320		110.89		53,310.96		170,333.03		81.89

				Plum		2016		$1,275.00		$19.75		64.56		$543		$19.75		27.49		$1,818		92.05		$2,545														Table Grapes		2018		372.01		349.47		721.48		52%		48%		86,643		9,941		32.232		30.279		62.51		30,053.43		6,288.21		3.02

				Average				$2,202.11		$23.22		103.43		$8,406.44		$23.22		346.67		$10,609		450.11		$12,270																												700,182		20,873		63.426		189.331		252.76		121,517.63		287,443.47		138.19



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		AVOCADOS 		44,195						44,195		3,397						3,397						121,517.63

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																																		LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																																		LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																																		ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																																		PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																																		PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																																		STRAWBERRIES 				46,729				46,729				651				651

																																						TABLE GRAPES 		86,643						86,643		9,941						9,941





Landscape Table 1

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0

		(percent of total sample)																						7				3										22				52				42

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41.3				30.3				71.6				34,427				7		0

		(percent of total sample)																						12				48										47				16				26

		(percent of total for crop)																																				58				42



		Field Vegetables																						312,763				1,882				166						14.7				49.6				64.2				30,878

		(percent of total sample)																						45				9										16				26				23

		(percent of total for crop)																																				23				77



		Broccoli				2023				42				137				178						112,620				833				135						4.7				15.4				20.1				9,649				24		0

		(percent of total)																						16				4										5				8				7

		(percent of total for crop)																																				23				77



		Iceburg Lettuce				2023				50				176				225						102,143				571				179						5.1				17.9				23.0				11,069				40		0

		(percent of total)																						15				3										6				9				8

		(percent of total for crop)																																				22				78



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						14				2										5				9				8

		(percent of total for crop)																																				23				77



		Tree Fruits																						254,047				8,399				30						13.1				11.2				24.3				11,662

		(percent of total)																						36				40										15				6				9

		(percent of total for crop)																																				54				46



		Avocado				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0

		(percent of total)																						6				16										6				1				3

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4.8				5.9				10.7				5,161				3		0

		(percent of total)																						23				15										5				3				4

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1.5				3.1				4.6				2,227				4		0

		(percent of total)																						5				5										2				2				2

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1.2				0.3				1.5				718				2		0

		(percent of total)																						2				3										1				0				1

		(percent of total for crop)																																				80				20



		Total in Sample								1,344				3,120				4,464						700,182				20,873				34						88.8				189.3				278.1				133,722				309		0.01

		(percent of total)																																				32				68



		Total w/o Strawberries																																				69				91				160				76,967

		(percent of total)																																				43				57





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		133,722.36

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





IATRC Table 2

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0

		(percent of total sample)																						16				13										56				74				70

		(percent of total for crop)																																				17				83



		Lettuce

		Iceberg Lettuce				2023				50				171				221						100,072				571				175						5.0				17.1				22.1				10,610				39		0

		(percent of total)																						35				11										14				13				13

		(percent of total for crop)																																				23				77



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						34				9										14				12				13

		(percent of total for crop)																																				23				77



		Avocados				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0

		(percent of total)																						15				67										16				1				4

		(percent of total for crop)																																				75				25



		Total in Sample																						288,996				5,097				57						35				133				169				ERROR:#REF!				266		0.00

		(percent of total)																																				21				79





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		81,082.20

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





Sheet3

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (1,000 hrs)				Harvest Labor    (1,000 hrs)				Total Labor (1,000 hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19,729				98,322				118,051				56,756				181,339		87

		(percent of total sample)																						7				3										22				52				42

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41,329				30,279				71,608				34,427				7,203		3

		(percent of total sample)																						12				48										46				16				26

		(percent of total for crop)																																				58				42



		Broccoli				2023				42				137				178						112,620				833				135						4,685				15,384				20,069				9,649				24,092		12

		(percent of total)																						16				4										5				8				7

		(percent of total for crop)																																				23				77



		Lettuce (Iceberg)								50				176				225						102,143				571				179						5,087				17,937				23,024				11,069				40,322		19

		(percent of total)																						15														6				9				8

		(percent of total for crop)																																				22				78



		Lettuce (Romaine)				2023				50				166				216						98,000				478				205						4,880				16,254				21,134				10,161				44,214		21

		(percent of total)																						14														5				9				8

		(percent of total for crop)																																				23				77



		Avocado				2020				126				41				167						44,195				3,397				13						5,573				1,824				7,397				3,556				2,177		1

		(percent of total)																						6														6				1				3

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4,833				5,901				10,734				5,161				3,352		2

		(percent of total)																						23														5				3				4

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1,502				3,129				4,632				2,227				4,261		2

		(percent of total)																						5														2				2				2

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1,189				305				1,494				718				2,096		1

		(percent of total)																						2														1				0				1

		(percent of total for crop)																																				80				20



		Total in Sample								1,344				3,120				4,464						700,280				20,928										89,201				189,939				278,242				11,662				309,056		5.71





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		133,770,162.35

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





IATRC Table

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)



						California COP Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0



		(percent of total sample)																						7				3										65				83				80

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41.3				30.3				71.6				34,427				7		0

		(percent of total sample)																						45				215										136				26				48

		(percent of total for crop)																																				58				42



		Field Vegetables																						312,763				1,882				166						14.7				49.6				64.2				30,878

		(percent of total sample)																						162				41										48				42				43

		(percent of total for crop)																																				23				77



		Broccoli				2023				42				137				178						112,620				833				135						4.7				15.4				20.1				9,649				24		0

		(percent of total)																						58				18										15				13				14

		(percent of total for crop)																																				23				77



		Iceburg Lettuce				2023				50				176				225						102,143				571				179						5.1				17.9				23.0				11,069				40		0



		(percent of total)																						53				12										17				15				16

		(percent of total for crop)																																				22				78



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						51				10										16				14				14

		(percent of total for crop)																																				23				77



		Tree Fruits																						254,047				8,399				30						13.1				11.2				24.3				11,662

		(percent of total)																						132				182										43				9				16

		(percent of total for crop)																																				54				46



		Avocados				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0



		(percent of total)																						23				74										18				2				5

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4.8				5.9				10.7				5,161				3		0

		(percent of total)																						83				69										16				5				7

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1.5				3.1				4.6				2,227				4		0

		(percent of total)																						20				24										5				3				3

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1.2				0.3				1.5				718				2		0

		(percent of total)																						6				15										4				0				1

		(percent of total for crop)																																				80				20



		Total in Sample																						193,067				4,619				42						30				118				148				133,722				309		0.01



		(percent of total)																																				20				80



		Total w/o Strawberries																																				11				20				30				76,967



		(percent of total)																																				35				65





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		71,380.78

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





Scenarios

		Table 3. Scenarios of Labor Reductions due to Automated Technology Adoption

						Base Labor Use																		Scenario 1																		Scenario 2

						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				FTE						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				FTE						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				Full-time Equivalent



		Strawberries				19.7				98.3				118.1				56,756						17.8				93.4				111.2				53,443						9.9				78.7				88.5				42,559

		Percent reduction from Base																						10				5				5.8										50				20				25.0



		Table Grapes				41.3				30.3				71.6				34,427						37.2				28.8				66.0				31,712						20.7				24.2				44.9				21,581

		Percent reduction from Base																						10				5				7.9										50				20				37.3



		Field Vegetables				14.7				49.6				64.2				30,878						13.2				44.6				57.8				27,791						7.3				29.7				37.1				17,823

		Percent reduction from Base																						10				10				10										50				40				42.3



		Tree Fruit				13.1				11.2				24.3				11,662						11.8				10.0				21.8				10,496						6.5				6.7				13.2				6,367

		Percent reduction from Base																						10				10				10										50				40				45.4



		Total				88.8				189.3				278.1				133,722						79.9				176.8				256.8				123,442						44.4				139.3				183.7				88,329



		Reduction from Base																						8.9				12.5				21.4				10,281						44.4				50.0				94.4				45,393

		Percent reduction from Base																						10.0				6.6				7.7										50				26.4				33.9





		Scenario 1 - Cultivation labor decreases by 10 percent for all crops, and harvest labor decreases by 5 percent for strawberries and table grapes, and by 10 percent for field vegetables and tree fruit

		Scenario 2 - Cultivation labor decreases by 50 percent for all crops, and harvest labor decreases by 20 pecent for strawberries and table grapes, and by 40 percent for field vegetables and tree fruit





Table 3 AEW

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Adverse Effective Wage Rate (California)		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation		Over UCCE Wages

				Broccoli		2023		$775.00		$18.65		41.55		$3,640		$26.65		136.59		$4,415		178.14		$4,415		2016		22.6		16.9		19.75						Avocado		2020		$14.77		126.13		41.26		167.39		75%		25%		44,195		3,397		5.574		1.824		7.40		3,557		2,177.81		1.05		37%

				Lettuce (Iceberg)		2023		$929.00		$18.65		49.81		$4,680		$26.65		175.61		$5,609		225.42		$5,609		2017		21.9		16		18.95						Broccoli		2023		$18.65		41.55		136.59		178.14		23%		77%		112,620		833		4.680		15.382		20.06		9,645		24,084.23		11.58		8%

				Lettuce (Romain)		2023		$929.00		$18.65		49.81		$4,420		$26.65		165.85		$5,349		215.67		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		$18.65		49.81		175.61		225.42		22%		78%		102,143		571		5.088		17.937		23.03		11,070		40,324.50		19.39		7%

				Strawberry		2021		$6,777.00		$16.05		422.24		$53,022		$25.20		2,104.05		$59,799		2,526.29		$65,779		2019												Lettuce (Romain)		2023		$18.65		49.81		165.85		215.67		23%		77%		98,000		478		4.882		16.254		21.14		10,161		44,216.04		21.26		7%

				Table Grapes		2018		$6,287.00		$13.18		477.01		$5,906		$16.90		349.47		$12,193		826.48		$18,655		2020		26.7		19.3		23						Orange		2021		$16.05		30.03		36.63		66.66		45%		55%		161,107		3,202		4.838		5.901		10.74		5,163		3,353.87		1.61		20%

				Avocado		2020		$1,863.00		$14.77		126.13		$949		$23.00		41.26		$2,812		167.39		$3,459		2021		28.9		21.5		25.2						Peach		2017		$12.57		39.94		83.11		123.05		32%		68%		37,652		1,087		1.504		3.129		4.63		2,227		4,262.26		2.05		12%

				Orange		2021		$482.00		$16.05		30.03		$923		$25.20		36.63		$1,405		66.66		$1,548		2022												Plum		2016		$11.89		107.23		27.49		134.73		80%		20%		11,093		713		1.190		0.305		1.49		719		2,096.10		1.01		46%

				Peach		2017		$502.00		$12.57		39.94		$1,575		$18.95		83.11		$2,077		123.05		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		$16.05		422.24		2,104.05		2,526.29		17%		83%		46,729		651		19.731		98.320		118.05		56,755		181,337.99		87.18		6%

				Plum		2016		$1,275.00		$11.89		107.23		$543		$19.75		27.49		$1,818		134.73		$2,545														Table Grapes		2018		$13.18		477.01		349.47		826.48		58%		42%		86,643		9,941		41.330		30.279		71.61		34,427		7,203.35		3.46		15%

				Average				$2,202.11		$15.61		149.31		$8,406.44		$23.22		346.67		$10,609		495.98		$12,270														Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A						700,182		20,873		88.816		189.331		278.15		133,725		309,056.16		148.58



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						Year		AEWR										Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2024		19.75										AVOCADOS 		44,195						44,195		3,397						3,397						133,724.52

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2023		18.65										BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																						2022		17.51										LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																						2021		16.05										LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																						2020		14.77										ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																						2019		13.92										PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																						2018		13.18										PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																						2017		12.57										STRAWBERRIES 				46,729				46,729				651				651

																										2016		11.89										TABLE GRAPES 		86,643						86,643		9,941						9,941





Table_Landscape

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Adverse Effective Wage Rate (California)		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation		Over UCCE Wages





				Broccoli		2023		$775.00		$18.65		41.55		$3,640		$26.65		136.59		$4,415		178.14		$4,415		2016		22.6		16.9		19.75						Avocado		2020		$14.77		126.13		41.26		167.39		75%		25%		44,195		3,397		5.574		1.824		7.40		3,557		2,177.81		1.05		37%





				Lettuce (Iceberg)		2023		$929.00		$18.65		49.81		$4,680		$26.65		175.61		$5,609		225.42		$5,609		2017		21.9		16		18.95						Broccoli		2023		$18.65		41.55		136.59		178.14		23%		77%		112,620		833		4.680		15.382		20.06		9,645		24,084.23		11.58		8%





				Lettuce (Romain)		2023		$929.00		$18.65		49.81		$4,420		$26.65		165.85		$5,349		215.67		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		$18.65		49.81		175.61		225.42		22%		78%		102,143		571		5.088		17.937		23.03		11,070		40,324.50		19.39		7%





				Strawberry		2021		$6,777.00		$16.05		422.24		$53,022		$25.20		2,104.05		$59,799		2,526.29		$65,779		2019												Lettuce (Romain)		2023		$18.65		49.81		165.85		215.67		23%		77%		98,000		478		4.882		16.254		21.14		10,161		44,216.04		21.26		7%





				Table Grapes		2018		$6,287.00		$13.18		477.01		$5,906		$16.90		349.47		$12,193		826.48		$18,655		2020		26.7		19.3		23						Orange		2021		$16.05		30.03		36.63		66.66		45%		55%		161,107		3,202		4.838		5.901		10.74		5,163		3,353.87		1.61		20%





				Avocado		2020		$1,863.00		$14.77		126.13		$949		$23.00		41.26		$2,812		167.39		$3,459		2021		28.9		21.5		25.2						Peach		2017		$12.57		39.94		83.11		123.05		32%		68%		37,652		1,087		1.504		3.129		4.63		2,227		4,262.26		2.05		12%





				Orange		2021		$482.00		$16.05		30.03		$923		$25.20		36.63		$1,405		66.66		$1,548		2022												Plum		2016		$11.89		107.23		27.49		134.73		80%		20%		11,093		713		1.190		0.305		1.49		719		2,096.10		1.01		46%





				Peach		2017		$502.00		$12.57		39.94		$1,575		$18.95		83.11		$2,077		123.05		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		$16.05		422.24		2,104.05		2,526.29		17%		83%		46,729		651		19.731		98.320		118.05		56,755		181,337.99		87.18		6%





				Plum		2016		$1,275.00		$11.89		107.23		$543		$19.75		27.49		$1,818		134.73		$2,545														Table Grapes		2018		$13.18		477.01		349.47		826.48		58%		42%		86,643		9,941		41.330		30.279		71.61		34,427		7,203.35		3.46		-35%







				Average				$2,202.11		$15.61		149.31		$8,406.44		$23.22		346.67		$10,609		495.98		$13,486														Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A						700,182		20,873		88.816		189.331		278.15		133,725		309,056.16		148.58



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						Year		AEWR										Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2024		19.75										AVOCADOS 		44,195						44,195		3,397						3,397						133,724.52

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2023		18.65										BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																						2022		17.51										LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																						2021		16.05										LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																						2020		14.77										ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																						2019		13.92										PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																						2018		13.18										PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																						2017		12.57										STRAWBERRIES 				46,729				46,729				651				651

																										2016		11.89										TABLE GRAPES 		86,643						86,643		9,941						9,941





Wage Rates

								2016		2017		2018		2019		2020		2021		2022		2023

				Machine Operators				22.6		21.9		18.3				26.7		28.9				29.6				1.3515981735

				General Labor				16.9		16		15.5				19.3		21.5				23.7				1.48125

								1.4023668639		1.48125		1.5290322581				1.2279792746		1.1023255814

								Plums				Table Grapes*				Avocado		Oranges, Strawberries				Brocolli, Iceburg, Romaine

												*Seems these re using very low base rates for some reason






Significant Labor Use in

Harvesting

Table. Estimates of Labor Hours Based on Cost of Production

Surveys and 2022 Census of Agriculture (Hrs/Acre)

California COP Survey

2022 U.S. Census of Agriculture

Cultivation Harvest Cultivation Harvest
Labor Labor Total Labor Number of Acres/ Labor Labor Total Labor
Crop (hrs/acre) (hrs/acre) (hrs/acre) Sown Acres Farms Farm (million hrs)  (million hrs)  (million hrs)
Strawberries 422 2,104 2,526 46,729 651 72 19.7 98.3 118.1
(percent of total sample) 7 3 65 83 80
(percent of total for crop) 17 83
Iceburg Lettuce 50 176 225 102,143 571 179 5.1 17.9 23.0
(percent of total) 53 12 17 15 16
(percent of total for crop) 22 78
Avocados 126 41 167 44,195 3,397 13 5.6 1.8 74
(percent of total) 23 74 18 2 5
(percent of total for crop) 75 25
Total in Sample 193,067 4,619 42 30 118 148
(percent of total) 20 80

% CALPOLY

Labor in harvesting is
80 percent of total

Strawberries -> 83
percent

Iceberg Lettuce -> 78
percent

Avocados -> 25 percent

Other tree fruits have
higher proportion of
labor in harvesting



Broccoli

		COSTS PER ACRE TO PRODUCE AND HARVEST  BROCCOLI - BUNCHED 14s

		Operations:		Time (Hrs per Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/Rent		Total Cost						LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)																				12. Sprinkler Setup/Irrigate - Establish		Process: Includes time to set up and monitor the sprinkler system for the proper function. Water use will vary dependent upon circumstances such as irrigation method, soil type, weather, and the time of the year. Processes such as drip, sprinkler, or "dead row" which is a pipe on its own bed to eliminate having to move pipe for tractor work. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
($282/acre ft)

		1. Soil Samples		0.00		$0		$0		$0		$0		$17		$17						16. Sprinkler Irrigate - Season		Process: Aluminum pipe will have to be moved periodically for tractor work, and growers will make decisions for water use based on the moisture of the soil. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
$282/acre ft

		2. Disc & Roll 		1.73		$61		$122		$65		$0		$0		$248						17. Hand Weed		Process: process is done after it has been cultivated throughout the growing season. Very expensive and time consuming
Comments: There are a plethora of automated weeding services. Laser, hot shot of pesticide, and precision cultivators can be found.
(this study estimates $200/acre for automated weeding operation)

		3. Sub-Soil		1.02		$36		$72		$37		$0		$0		$145						21. Harvest/Field Pack		Process: Broccoli is hand harvested and field packed. It can be harvested as bunches, crowns, florets or for slaw. A field can be harvested multiple times for a mix of different packed products.
Comments: 
($8.00/21-pound carton)

		4. Land Plane		0.18		$7		$13		$6		$0		$0		$26

		5. Laser Level		0.00		$0		$0		$0		$0		$93		$93

		6. Chisel		1.42		$50		$100		$52		$0		$0		$202						LABOR		WAGES (January 2023)

		7. List Beds 3-Row		0.00		$0		$0		$0		$0		$26		$26						Machine Operator		$20

		8. Cultivate-Lilliston		0.40		$14		$17		$8		$0		$0		$39						Irrigator		$16.90

		9. Power Mulch/Shape Beds		0.48		$17		$25		$8		$0		$0		$50						General Labor		$16.00

		10. Plant/Fertilize (7-7-0-7)		0.57		$25		$30		$22		$594		$0		$671

		11. Herbicide Application		0.00		$0		$0		$0		$80		$30		$110

		12. Sprinkler Setup/Irrigate - Establish		3.75		$94		$0		$0		$82		$0		$176

		13.Disease/Insect Management		0.00		$0		$0		$0		$424		$120		$544

		14. Fertilize-Sidedress		0.57		$20		$29		$9		$232		$0		$290

		15. Cultivate-Break Bottoms		0.95		$34		$39		$16		$0		$0		$89

		16. Sprinkler Irrigate - Season		6.00		$150		$0		$0		$353		$0		$503

		17. Hand Weed		8.90		$211		$0		$0		$0		$0		$211

		18. Vertebrate Pest Management		0.85		$20		$0		$0		$0		$0		$20

		19. Pickup Truck Use		1.00		$36		$9		$6		$0		$0		$51

		20. PCA/CCA Fee		0.00		$0		$0		$0		$0		$39		$39

		TOTAL PRODUCTION COSTS		27.82		$775		$456		$229		$1,765		$325		$3,550



		Harvest:

		21. Harvest/Field Pack		0.00		$0		$0		$0		$0		$5,600		$5,600

		22. Cool/Palletize		0.00		$0		$0		$0		$0		$1,190		$1,190

		23. Market/Sales Fee		0.00		$0		$0		$0		$0		$945		$945

		TOTAL HARVEST COSTS		0.00		$0		$0		$0		$0		$7,735		$7,735

		Interest on Operating Capital at 7.00%														$136

		TOTAL OPERATING COSTS		27.82		$775		$456		$229		$1,765		$8,060		$11,421



_x000D_&1#&"Calibri"&22&KFF8939 RESTRICTED




Iceberg Lettuce

		COST PER ACRE TO PRODUCE AND HARVEST ICEBERG LETTUCE

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost								LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)																						Sprinkler Setup/Irrigate-Establish		Process: Includes time to set up and monitor the sprinkler system for the proper function. Water use will vary dependent upon circumstances such as irrigation method, soil type, weather, and the time of the year. Processes such as drip, sprinkler, or "dead row" which is a pipe on its own bed to eliminate having to move pipe for tractor work. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
($282/acre ft)

		Soil Samples (12 per 250 Ac)		0.00		0		0		0		0		9		9								Hand Weed 2X		Process: process is done after it has been cultivated throughout the growing season. Very expensive and time consuming
Comments: There are a plethora of automated weeding services. Laser, hot shot of pesticide, and precision cultivators can be found.
(this study estimates $200/acre for automated weeding operation)

		Disc & Roll 6X		1.73		61		122		66		0		0		249								Drip Setup/Irrigate-Season		Process: water is applied through sprinklers during germination. The rest of the season will be off drip which is estimated at $300 per acre to install
Comments:

		Sub-Soil 2X		1.02		36		72		39		0		0		148								Harvest/Field Pack		Process: Harvested and field packed 
Comments: ($8.00/carton)

		Land Plane (1X per 2 Crops)		0.18		7		13		5		0		0		25								Thin Stand-Automated/Fertilize		Process: This study assumes an automated thinner converts a 2.5 inch in-row spacing to 9 inch in-row spacing
Comments: The study does not share what type of automated thinner

		Laser Level (1X per 2 Crops)		0.00		0		0		0		0		93		93

		Chisel 4X		1.42		50		100		53		0		0		204

		List Beds 3-Row		0.00		0		0		0		0		26		26								LABOR		WAGES (January 2023)

		Cultivate-Lilliston 2X		0.40		14		17		9		0		0		40								Machine Operator		$20.00

		Power Mulch/Shape Beds		0.48		17		25		8		0		0		50								General Labor		$16.00

		Fertilizer (Potassium Sulfate)		0.00		0		0		0		137		30		167								Irrigator		$16.90

		Plant/Fertilize (7-7-0-7)		0.57		20		30		21		386		0		457

		Herbicide Application		0.00		0		0		0		80		30		110

		Sprinkler Setup/Irrigate-Establish		5.00		125		0		0		106		0		231

		Thin Stand-Automated/Fertilize		0.00		0		0		0		0		280		280

		Disease/Insect Management		0.00		0		0		0		850		140		990

		Cultivate-Break Bottoms		0.32		11		13		6		0		0		31

		Hand Weed 2X		12.00		284		0		0		0		0		284

		Drip Setup/Irrigate-Season		1.32		247		68		28		500		0		843

		Fertigate (20-0-0-5) 2X		0.00		0		0		0		151		0		151

		Vertebrate Pest Management		0.88		20		0		0		0		0		20

		PCA/CCA Fee		0.00		0		0		0		0		39		39

		Pickup Truck Use		1.00		36		9		6		0		0		50

		TOTAL CULTURAL COSTS		26.33		929		470		241		2,209		646		4,495

		Harvest:

		Harvest/Field Pack		0.00		0		0		0		0		7,200		7,200

		Cool/Palletize		0.00		0		0		0		0		1,530		1,530

		Marketing/Sales Fee		0.00		0		0		0		0		1,215		1,215

		TOTAL HARVEST COSTS		0.00		0		0		0		0		9,945		9,945

		Interest on Operating Capital at 7.00%														144

		TOTAL OPERATING COSTS/ACRE		26		929		470		241		2,209		10,591		14,584



_x000D_&1#&"Calibri"&22&KFF8939 RESTRICTED




Romain Hearts Lettuce

		COSTS PER ACRE TO PRODUCE AND HARVEST ROMAIN HEARTS LETTUCE

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost

		Production: (In the order of this study)																		LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Soil Samples (12 per 250 Ac)		0.00		0		0		0		0		9		9				Sprinkler Setup/Irrigate		Includes time to set up and
monitor the sprinkler and drip irrigation systems for proper function. Often, laborers will need to walk the field to fix sprinkler heads

		Disc & Roll 6X		1.73		61		122		66		0		0		249				Thin Stand-Automated/Fertilize		This study utilizes an 
automated thinner therefore not showing us traditional practices and costs. It is not specified what automated thinner is used.

		Sub-Soil 2X		1.02		36		72		39		0		0		148				Hand Weed 2X		This includes a typical 30-35 
person crew.

		Land Plane (1X per 2 Crops)		0.18		7		13		5		0		0		25				Drip Setup/Irrigate		Includes time to set up and
monitor the sprinkler and drip irrigation systems for proper function. Often, laborers will need to walk the field to fix sprinkler heads

		Laser Level (1X per 2 Crops)		0.00		0		0		0		0		93		93

		Chisel 4X		1.42		50		100		53		0		0		204

		List Beds 3-Row		0.00		0		0		0		0		26		26

		Cultivate-Lilliston 2X		0.40		14		17		9		0		0		40

		Power Mulch/Shape Beds		0.48		17		25		8		0		0		50

		Fertilizer (Potassium Sulfate)		0.00		0		0		0		137		30		167				LABOR		WAGES (January 2023)

		Plant/Fertilize (7-0-0-7)		0.57		20		30		21		543		0		615				Machine Operator		$20.00

		Herbicide Application		0.00		0		0		0		80		30		110				General Labor		$16.00

		Sprinkler Setup/Irrigate		5.00		125		0		0		106		0		231				Irrigator		$16.90

		Thin Stand-Automated/Fertilize		0.00		0		0		0		0		300		300

		Disease/Insect Management		0.00		0		0		0		850		140		990

		Cultivate-Break Bottoms		0.32		11		13		6		0		0		31

		Hand Weed 2X		12.00		284		0		0		0		0		284

		Drip Setup/Irrigate		1.32		247		60		30		476		0		813

		Fertigate (20-0-0-5) 2X		0.00		0		0		0		151		0		151

		Vertebrate Pest Management		0.88		20		0		0		0		0		20

		PCA/CCA Fee		0.00		0		0		0		0		39		39

		Pickup-3/4 Ton Farm Use		1.00		36		9		6		0		0		50

		TOTAL CULTURAL COSTS		26.32		929		461		242		2,343		666		4,642

		Harvest:

		Harvest/Field Pack		0.00		0		0		0		0		6,800		6,800

		Cool/Palletize		0.00		0		0		0		0		1,445		1,445

		Market/Sales Fee		0.00		0		0		0		0		1,148		1,148

		TOTAL HARVEST COSTS		0.00		0		0		0		0		9,393		9,393

		Interest on Operating Capital at 7.00%														145

		TOTAL OPERATING COSTS/ACRE		26		929		461		242		2,343		10,059		14,179
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Strawberry

		COSTS PER ACRE TO PRODUCE AND HARVEST STRAWBERRIES

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)

		Soil Samples (2 per 45 acre)		0		$0		$0		$0		$0		$6		$6				Plant (Includes Replant Labor &		It is not specified in this study
whether it was direct seeded or transplanted

		Disc 8X		1.03		$36		$56		$22		$0		$0		$114				Hand Weed		Due to strawberry canopy, weeds
need to be hand picked

		Subsoil 2X		1.5		$52		$81		$31		$0		$0		$164				Runner Removal		Runners are horizontal connections
 between strawberry plants that extend over the soil. Runners take a lot of energy and should be removed to concentrate energy to the fruits

		Chisel 2X		0.6		$21		$33		$12		$0		$0		$65				Harvest Strawberries		In this study, each laborer uses a 
push cart with a container. Each laborer hand picks strawberries and brings each container to the truck loading crew as it gets full. Along with this, each crew has a fruit checking crew to ensure proper tray counts and the ripeness of what is being picked.

		Sprinkle Irrigation - Pre-Plant		1.3		$73		$12		$3		$30		$0		$118

		Fumigate - Flat - TIF Tarped		0		$0		$0		$0		$0		$5,000		$5,000

		Fumigation Permit		0		$0		$0		$0		$0		$25		$25

		Tarp Retrieval/Disposal		0		$0		$0		$0		$0		$100		$100

		List/Shape 48" beds		0.25		$9		$14		$5		$0		$0		$27				LABOR		WAGES (January 2021)

		Fertilize Pre-Plant		0.29		$10		$3		$1		$425		$0		$439				Machine Operator		$19.50

		Install Drip Tape/System		2		$112		$19		$7		$1,525		$0		$1,662				General Labor		$14.50

		Open Trench for drip		0.1		$14		$1		$0		$0		$0		$15

		Grade Field Roads 2X		0.58		$20		$5		$1		$0		$0		$27

		Lay Mulch		2		$241		$19		$10		$452		$0		$722

		Punch Holes		1.5		$52		$14		$4		$0		$0		$71

		Plant (Includes Replant Labor &		0		$1,073		$0		$0		$3,430		$0		$4,503				CHECK ON LABOR COST PER ACTIVITY BC ITS SO HIGH

		Roll Plants to Pack		0.2		$7		$2		$1		$0		$0		$9

		Sprinkle Irrigation - Post-Plant		1.75		$104		$16		$4		$75		$0		$199

		Hand Weed		7.5		$1,610		$0		$0		$0		$0		$1,610

		Runner Removal		12.5		$2,683		$0		$0		$0		$0		$2,683

		Botrytis/Mildew/Mite/Anthracnose		0.58		$20		$7		$3		$273		$0		$303

		Predatory Mites - Persimilis 4X		0		$86		$0		$0		$520		$0		$606

		Drip Irrigation - Season		0		$225		$0		$0		$720		$0		$945

		Fertigate- CAN 17		0		$0		$0		$0		$263		$0		$263

		Botrytis/Mildew/Anthracnose		0.58		$20		$7		$3		$149		$0		$179				1

		Mildew/Anthracnose/Worms		0.58		$20		$7		$3		$48		$0		$79

		Botrytis/Mildew/Worms		1.17		$40		$14		$6		$150		$0		$211

		Botrytis/Mildew/Mites/Worms/Lygus		1.17		$40		$14		$6		$209		$0		$270

		Botrytis/Mildew/Mite/Lygus		1.17		$40		$14		$6		$253		$0		$313

		Mildew/Lygus		0.58		$20		$7		$3		$66		$0		$96

		Mildew/Mites/Lygus		0.58		$20		$7		$3		$35		$0		$65

		Mildew		0.58		$20		$7		$3		$6		$0		$36

		Year End Cleanup		0		$0		$0		$0		$0		$500		$500

		PCA		0		$0		$0		$0		$0		$125		$125

		Pickup Truck Use		1.71		$109		$17		$8		$0		$0		$133

		TOTAL CULTURAL COSTS		21.82		$6,777		$378		$145		$8,629		$5,756		$21,685

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Harvest Strawberries		0		$34,572		$0		$0		$15,120		$3,330		$53,022

		Load/Haul		7.71		$1,133		$138		$64		$0		$0		$1,335

		Cool		0		$0		$0		$0		$0		$4,500		$4,500

		Market/Sales Fee		0		$0		$0		$0		$0		$7,200		$7,200

		Assessments - CSC		0		$0		$0		$0		$203		$0		$203

		TOTAL HARVEST COSTS		7.71		$35,705		$138		$64		$15,322		$15,030		$66,259

		Interest on Operating Capital at 4.00%		0		$0		$0		$0		$0		$0		$1,695

		TOTAL OPERATING COSTS/ACRE		30		$42,483		$516		$209		$23,951		$20,786		$89,639





Table Grape

		TABLE GRAPE ESTABLISHMENT COSTS

		Operation		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this Study)																		Install Irrigation System (Labor)		Labor costs accounts for installation
 of valves, water meters, and main lines. Side lines were then attached with sprinklers. 

																				Install Trellis System (Materials & Labor)		Stakes are placed at the start and end of each row with a taught cable to train the vines growth

		Pre-planting Costs:																		Dig, Plant, Wrap Vines		Vines are planted in pre dug holes and
 a crew will wrap their vines around the trellis system

		Vineyard Removal (50%)		0		0		0		0		0		0		443				Vines: Dormant (spur pruned), training		The vines are dormant for the first
 1-2 years and pruned for general maintenance and training

		Chisel/Subsoil 2x, 5' Depth		0		0		0		0		0		0		400				FM: Cluster Tipping/Thinning		Done by hand after berry set to loosen
 clusters and adjust vines again

		Laser Level		0		0		0		0		0		0		150				FM: Fruit Exposure/Leaf Removal

		Weeds: Apply/Incorperate Herbicide		0		0		0		0		0		0		36				Pick & Field Pack (Labor)		Grapes are hand harvested and packed in the field. Two or three laborers field pick and trim the grapes and put them into a reusable field box. The field boxes are wheel barrowed over to the packer who places them in bags within shipping boxes. 

		Survey, Mark, Layout Vineyard		0		0		0		0		0		0		284				Spread/Swamp/Haul (Bags/Boxes/Labor)

		Install Irrigation System (Labor)		0		0		0		0		0		0		309

		Install Trellis System (Materials & Labor)		0		0		0		0		0		0		0				LABOR		WAGES (January 2018

		TOTAL PRE-PLANTING COSTS		0		0		0		0		0		0		1622				Machine Operators		$13.00

		Dig, Plant, Wrap Vines		0		0		0		0		0		0		450				General Labor		$11.00

		Vines: 605 per acre		0		0		0		0		0		0		2571

		TOTAL PLANTING COSTS		0		0		0		0		0		0		3021

		TABLES GRAPE PRODUCTION COSTS PER ACRE

		Operation		Time (hrs/acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/Rent		Total Cost

		Process: (In order of this Study)



		Cultural:

		Well test/Water Analysis		0		$0		$0		$0		$2		$0		$2

		Vines: Dormant (spur pruned)		0		$1,546		$0		$0		$360		$0		$1,906

		Shred Prunings (All Middles)		0.5		$11		$5		$6		$0		$0		$23

		Vine Re-planting/Trellis Repair		0		$46		$0		$0		$69		$0		$115

		Weeds: Strip Spray		0.33		$7		$2		$1		$31		$0		$42

		Pests: Vertebrate 8x		0		$27		$0		$0		$13		$0		$40

		Disease: Mildew Phomopsis		0.46		$10		$5		$3		$28		$0		$46

		Weeds: Mow Middles 3x		0.77		$17		$8		$6		$0		$0		$31

		Vines: Sucker		0		$186		$0		$0		$0		$0		$186

		Disease: Mildew (SI) 4x, Fertilizer: (Zn)		0.5		$11		$5		$4		$93		$0		$112

		Fertigate: UAN32		0		$0		$0		$0		$29		$0		$29

		Irrigation: (water & labor)		0		$93		$0		$0		$528		$0		$621

		Insects: Mealybugs (systemic)		0		$0		$0		$0		$24		$0		$24

		CM: Shoot Position/Remove Late Spurs		0		$1,469		$0		$0		$0		$0		$1,469

		FM: Bloom thin (GA)/Disease/Insects		0.5		$11		$5		$4		$76		$0		$95

		Disease: Mildew (Sulfur Dust) 8x		3.14		$69		$32		$13		$18		$0		$132

		Petiole Sampling		0		$0		$0		$0		$0		$3		$3

		Disease: Mildew (SI) 4x, Mites		1		$22		$10		$7		$93		$0		$133

		CM: Hedging		0.33		$7		$3		$1		$0		$0		$12

		FM: Cluster Tipping/Thinning		0		$1,082		$0		$0		$0		$0		$1,082

		FM: Berry Size (GA)/Disease (SI) 4x, Insects		0.5		$11		$5		$4		$93		$0		$113

		Weeds: Spot Spray		0.33		$7		$0		$0		$5		$0		$13

		FM: Fruit Exposure/Leaf Removal		0		$1,546		$0		$0		$0		$0		$1,546

		FM: Berry Color (Etherel)		0.5		$11		$5		$4		$9		$0		$29

		Irrigation: Acid Flush		0		$39		$0		$0		$7		$0		$46

		Fertilizer: (banded) K2 SO4		0.2		$4		$2		$2		$35		$0		$43

		PCA/CCA		0		$0		$0		$0		$0		$30		$30

		Mealy Bug Trapping Fee		0		$0		$0		$0		$0		$11		$11

		Pickup Truck 1/2 Ton		1.33		$29		$20		$6		$0		$0		$55

		ATV-4WD		1.17		$26		$1		$1		$0		$0		$28

		TOTAL CULTURAL COSTS		11.57		$6,287		$109		$63		$1,513		$44		$8,015

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Pick & Field Pack (Labor)		0		$5,906		$0		$0		$0		$0		$5,906

		Spread/Swamp/Haul (Bags/Boxes/Labor)		1.5		$729		$20		$13		$3,760		$0		$4,521

		Water Truck		1.33		$29		$18		$18		$0		$0		$64

		Commission: 9% Sales & Marketing		0		$0		$0		$0		$0		$2,736		$2,736

		Assessment & Inspection Fees		0		$0		$0		$0		$351		$0		$351

		TOTAL HARVEST COSTS		2.83		$6,664		$37		$30		$4,111		$2,736		$13,578

		Interest on Operating Capital at 5.0%		0		$0		$0		$0		$0		$0		$210

		TOTAL OPERATING COSTS/ACRE		14		$12,950		$146		$93		$5,624		$2,780		$21,804
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Avocado

		AVOCADO ESTABLISHMENT COSTS (San Diego County)

		Operations		Time (Hrs./Acre)		Labor
Cost		Fuel		Lube
& Repairs		Material
Cost		Custom/
Rent		Total
Cost				LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Process: (In the order of this study)																		Preparation- Crushing (Brush)		 In this study, the brush was crushed to create a stable surface of organic residue with hand tools. Job took 2 days with 8 workers working 8 hrs. 

																				Orchard Layout (grading/drainage/ erosion)		 Included placing valves, water meters, and main lines. Soil irrigation monitors were also put in place to make decisions on irrigation. 

		Pre-Plant:																		Avocado Trees (430) & Labor		Includes Digging holes using drills and shovels for the tree to be planted in, and transporting tree from the nursery. 

		Preparation- Crushing (Brush)														2512				Irrigation & Walk Lines		Process: Frequency of water was dependent upon weather and moisture monitors
Comments: ($1,900/acre ft)

		Preparation- Digging		3 hrs./acre												65				Prune - Labor		Done to reduce crowding. Each tree can be pruned many different ways. In this study, trees are cut into "fat christmas tree" shapes 
Comments: it is worth noting that the study claims "pruning is often heavily debated" and there is room for trials to find the fastest, most effective strategy.

		Orchard Layout (grading/drainage/ erosion)														2600				Clearing Isles - Labor		Done to allow tractor work and sunlight reach lower branches


		TOTAL PRE-PLANT COSTS														5177				Picking		 It is not explained how picking is done in this study

		Plant:

		Avocado Trees (430) & Labor														15833

		Stakes														946

		Gypsum & Labor														36				LABOR		WAGES (January 2020)

		Mulch & Labor														200				Machine Operator		$18.00

		TOTAL PLANT COSTS														17015				General Labor		$13.00

		Re-Plant:

		Replacement Trees & Labor														368

		TOTAL RE-PLANT COSTS														368



		AVOCADO PRODUCTION COSTS PER ACRE

		Operations		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repair		M		Custom/ Rent		Totoal Cost

		Cultural:

		Erosion Control		0.00		58		0		0		0		200		258

		Weed Control - Glyphosate		1.5		87		0		0		3		0		90

		Weed Control - Weed Whipping		0.00		39		0		0		0		0		39

		Rodent Control - Gophers		0.00		39		0		0		5		0		44

		Rodent Control - Squirrels		0.00		29		0		0		9		0		38				check time 

		Fertilizer - CAN17%		0.00		0		0		0		241		0		241

		Fertilizer - 15-5-5		0.00		0		0		0		35		0		35

		Fertilizer - Zinc Sulfate 12%		0.00		0		0		0		5		0		5

		Disease - Root Rot		0.00		0		0		0		66		0		66

		Irrigation & Walk Lines		0.00		251		0		0		7201		0		7451

		Fertilizer - 21-7-14		0.00		0		0		0		116		0		116

		Pest Control Advisor		0.00		0		0		0		0		38		38

		Insects - Abamectin/NR-415 Oil		0.00		0		0		0		25		145		170

		Prune - Labor		0.00		936		0		0		0		0		936

		Road Repairs		0.00		0		0		0		0		38		38

		Clearing Isles - Labor		0.00		308		0		0		0		0		308

		Pickup Truck		1.67		53		9		7		0		0		69

		ATV		2.00		64		10		2		0		0		76

		TOTAL CULTURAL COSTS		3.67		1863		18		9		7706		421		10018

		Harvesting and Marketing Costs:

		Picking		0.00		0		0		0		1460		0		1460

		Hauling		0.00		0		0		0		65		0		65

		CAC Assessment Fee		0.00		0		0		0		225		0		225

		TOTAL HARVESTING AND MARKETING		0.00		0		0		0		1750		0		1750

		Interest on Operating Capital at 5.25%														152

		TOTAL OPERATING COSTS/ACRE		3.67		1863		18		9		9456		421		11920





Orange

		ORANGE ESTABLISHMENT COSTS

		Operation		Time (Hrs./Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Layout, plant, stake & Wrap Trees		The trees are planted and
wrapped with foam to prevent sunburn and "suckers". 

																				Pruning and hedging		Done on a 4 year cycle…
 1. hedge alternative rows - each tree is hedged one side only 2. top all trees 3. hedge alt. rows - the ones not done previously 4. hand prune. Everything is hedged and pruned at the adequate height to allow for spraying and other tasks. The prunings will be stacked in the middle row and shredded.

		Pre-Plant: (custom)																		Irrigate: (Water & Labor)		Includes monitoring and 
operating the system when needed

		Remove trees		0		$0		$0		$0		$0		$0		$468				Pick & Haul Fruit		Hand picked and hauled to a packer.
Typically, one third of the orchard Is picked in each of three harvests over the year. 

		sub-soil/rip 4'-6'		0		$0		$0		$0		$0		$0		$300

		disc 2X		0		$0		$0		$0		$0		$0		$100

		level/float 2X		0		$0		$0		$0		$0		$0		$350

		Weeds: Strip Spray		0		$0		$0		$0		$0		$0		$23				LABOR		WAGES (January 2021)

		Layout irrigation System 		0		$0		$0		$0		$0		$0		$83				Machine Operator		$26.70

		TOTAL PRE-PLANT COSTS		0		$0		$0		$0		$0		$0		$1,325				General Labor		$20.77

		Planting: (contracted)

		Layout, plant, stake & Wrap Trees		0		$0		$0		$0		$0		$0		$4,197

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$4,197

		ORANGE PRODUCTION COSTS PER ACRE

		Operation		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repairs		Material Costs		Custom/Rent		Total Costs

		Cultural:

		Frost Protection 3x		0		$45		$0		$0		$363		$0		$409

		Fertilize: UAN32 3x		0		$0		$0		$0		$45		$0		$45

		Weeds: Strip Spray 2x		0.5		$16		$2		$1		$76		$0		$95				check time

		Insects/Fertilizer 2x		0		$0		$0		$0		$116		$80		$196

		CRS Pheromone Confusion/CheckMate		0		$0		$0		$0		$0		$0		$0

		Insects: Katydids (Micromite)		0		$0		$0		$0		$95		$40		$135

		Prune: Top Trees/Stack/Shred 1x/4yr		0		$0		$0		$0		$0		$33		$33

		Hedge: Alt Rows/Shred 2x/4Yr		0		$0		$0		$0		$0		$20		$20

		Prune: Hand 1/4Yr/Stack/Shred		0		$0		$0		$0		$0		$93		$93

		Irrigate: (Water & Labor)		0		$115		$0		$0		$660		$0		$775

		Soil Amendment: Soluble Gypsum		0		$182		$0		$0		$220		$0		$402

		Weeds: Spot Spray 3x		0.75		$24		$3		$1		$14		$0		$42

		Insects: Thrips (Minecto Pro)		0		$0		$0		$0		$69		$40		$109

		Insects: Scale (Actara)		0		$0		$0		$0		$20		$40		$60

		Leaf Analysis		0		$0		$0		$0		$0		$7		$7

		Disease: Brown Rot (Lime Kocide)		0		$0		$0		$0		$95		$40		$135

		Growth Regulator: (GibGro)		0		$0		$0		$0		$27		$28		$55

		Growth Regulator: (Citrus Fix)		0		$0		$0		$0		$1		$28		$29

		Pickup Truck Use ½ Ton		1.77		$57		$11		$8		$0		$0		$76

		UTV Use		1.33		$43		$4		$2		$0		$0		$49

		PCA/Consultant Services		0		$0		$0		$0		$0		$36		$36

		TOTAL CULTURAL COSTS		4.36		$482		$20		$12		$1,800		$485		$2,800

		Harvest:

		Pick & Haul Fruit		0		$0		$0		$0		$0		$923		$923

		Pack		0		$0		$0		$0		$0		$2,735		$2,735

		Assessments		0		$0		$0		$0		$73		$0		$73

		TOTAL HARVEST COSTS		0		$0		$0		$0		$73		$3,659		$3,731

		Interest on Operating Capital at 4.0%														$128

		TOTAL OPERATING COSTS/ACRE		4.36		$482		$20		$12		$1,873		$4,144		$6,659
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Peach

		PEACH ESTABLISHMENT COSTS

		Operation		Time (Hrs./acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Plant, Paint, Wrap trees		The trees are painted to to 
protect against sunburn and wrapped for protection against rodents and and herbicide sprays

																				Prune		Hand pruned and thrown into 
middle rows to be shredded

		Planting Costs:																		Thin Fruit		Done by hand

		Orchard Removal: trees		0		$0		$0		$0		$0		$0		$350				Prop Limbs/Remove Props		If branches are loaded with fruit,
limbs will be propped to minimize breakage

		Orchard Removal: field cleanup		0		$0		$0		$0		$0		$0		$200				Hand Pick & Field Sort Fruit		In this study, it is contracted to
be hand picked and sorted in the field. The bins they are sorted in are hauled out of the field and onto a truck

		Rip 2X		0		$0		$0		$0		$0		$0		$500

		Laser Level		0		$0		$0		$0		$0		$0		$180

		Fumigate- strip		0		$0		$0		$0		$0		$0		$1,000

		Disc & Roll		0		$0		$0		$0		$0		$0		$90				LABOR		WAGES (January 2017)

		Layout & Ridge		0		$0		$0		$0		$0		$0		$100				Machine Operator		$15.00

		Trees: 151 per acre		0		$0		$0		$0		$0		$0		$831				General Labor		$11.00

		Irrigation System Installed		0		$0		$0		$0		$0		$0		$200

		Survey and Mark Orchard		0		$0		$0		$0		$0		$0		$38

		Plant, Paint, Wrap trees		0		$0		$0		$0		$0		$0		$161

		Weeds: Spray berms		0		$0		$0		$0		$0		$0		$25

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$3,675

		PEACH PRODUCTION COSTS PER ACRE

		Operation		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repair		Material Costs		Custom/Rent		Total Costs

		Cultural:

		Hand Prune & Sucker		0		$0		$0		$0		$0		$578		$578

		Tree Wire Repair		0		$26		$0		$0		$25		$0		$51

		Disease/Insect: Dormant Spray		0.5		$13		$5		$4		$105		$0		$127

		Shred Prunings		0.4		$11		$4		$3		$0		$0		$18

		Disease: Brown Rot @ Early Bloom		0.5		$13		$5		$4		$40		$0		$62

		Disease: Brown Rot @ Full Bloom		0.5		$13		$5		$4		$42		$0		$64

		Disease:Mildew (Quintec)		0.5		$13		$5		$4		$36		$0		$59

		Irrigate 8x		0		$41		$0		$0		$210		$0		$251

		Weed: Spot Spray 2X		0.66		$17		$7		$3		$3		$0		$30

		Weeds: Mow Middles 4X		1.6		$42		$16		$13		$0		$0		$72

		Fertigate: UAN-32 3X		0		$0		$0		$0		$70		$0		$70

		Disease: Mildew/Rust 2X		1		$26		$10		$8		$7		$0		$52

		Insect: PTB/OFM 2X (Asana)		0.5		$26		$10		$8		$60		$0		$104

		Prune: Summer		0		$0		$0		$0		$0		$342		$342

		Thin Fruit		0		$0		$0		$0		$0		$1,177		$1,177				$2,097

		Insect: PTB/OFM/Mite (Intepid)		0.5		$13		$5		$4		$59		$0		$82

		Insect: PTB/OFM (Altacor)		0.5		$13		$5		$4		$85		$0		$108

		Prop Limbs/Remove Props		0.5		$61		$5		$2		$0		$0		$68

		Leaf Tissue Analysis		0		$0		$0		$0		$0		$2		$2

		Disease: Shotehole/PLC		0.5		$13		$5		$4		$42		$0		$64

		Weeds: Dormant Strip Spray		0.33		$9		$3		$2		$54		$0		$68

		Pickup Truck Use		2.85		$75		$16		$9		$0		$0		$100

		ATV Use		2.85		$75		$5		$3		$0		$0		$83

		TOTAL CULTURAL COSTS		14.69		$502		$113		$81		$839		$2,099		$3,634

		Harvest:

		Bin Field Distribution		0.8		$21		$12		$2		$0		$0		$35

		Hand Pick & Field Sort Fruit		0		$0		$0		$0		$0		$1,575		$1,575

		Haul Fruit		0		$0		$0		$0		$0		$240		$240

		Assessments		0		$0		$0		$0		$58		$0		$58

		TOTAL HARVEST COSTS		0.8		$21		$12		$2		$58		$1,815		$1,908

		Interest on Operating Capital at														$61

		TOTAL OPERATING COSTS/ACRE		15		$523		$125		$83		$897		$3,914		$5,603
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Plum

		PLUM ESTABLISHMENT COSTS

		Operation		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Dig holes/plant trees/top/cartons		No specific process is explained
in this study. Digging done by tractor and rest by hand 

																				Drip Irrigation system installation labor		Each tree row gets two drip
lines. If needed, pressurized systems are put in place

		Pre-Plant:																		Prune-Dormant-Hand Crew		Done by hand in the winter
months. The prunings are placed in the middle rows and shredded by grower equipment

		Deep Rip 5' 2X		0		$0		$0		$0		$0		$0		$300				Thin Fruit-Hand Crew		Fruit is thinned by hand in April
and May

		Disc & Roll 3X		0		$0		$0		$0		$0		$0		$75				Irrigation Labor		General maintence and
adjusting lines to properly water the rows

		Fumigate-solid Untarped		0		$0		$0		$0		$0		$0		$1,800				Pick Fruit-Hand Crew		The orchard will reach maturity 
between the fifth and seventh year. It is picked using ladders and picking pags. The bags are placed on a tractors trailer and carried out of the field to the hauling truck. 

		Make Irrigation Borders		0		$0		$0		$0		$0		$0		$8

		Irrigate-Pre-plant		0		$0		$0		$0		$0		$0		$100

		Laser leveling		0		$0		$0		$0		$0		$0		$140

		Float/smooth field 2X		0		$0		$0		$0		$0		$0		$40				LABOR		WAGES (August 2016)

		TOTAL PRE_PLANTING COSTS		0		$0		$0		$0		$0		$0		$2,463				Machine Operator		$16.00

		Plant:																		General Labor		$12.00

		Survey/layout/mark orchard		0		$0		$0		$0		$0		$0		$242

		Dig holes/plant trees/top/cartons		0		$0		$0		$0		$0		$0		$949

		Trees-Plum		0		$0		$0		$0		$0		$0		$1,525

		Make berms/tree rows		0		$0		$0		$0		$0		$0		$8

		Drip Irrigation system installation labor		0		$0		$0		$0		$0		$0		$271

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$2,996



		PLUM PRODUCTION COSTS PER ACRE

		Operation		Time (hrs/acre)		Labor Costs		Fuel		Lube and Repairs		Material Cost		Custom/Rent		Total Cost

		Cultural:

		Pests-Weeds-Dormant Strip Spray		0.24		$6		$0		$1		$27		$0		$35

		Prune-Dormant-Hand Crew		0		$406		$0		$0		$0		$0		$406

		Shred Brush		0.15		$4		$2		$2		$0		$0		$7

		Pests-Insects-Dormant Oil/Zinc		0.34		$9		$5		$3		$88		$0		$105

		Pollinate-Bee Hives		0		$0		$0		$0		$0		$175		$175

		Pests-Diseases @ Bloom		0.34		$9		$5		$3		$20		$0		$36

		Pests-Weeds-Spray Middles 4X		0.94		$25		$1		$3		$17		$0		$47

		Fertilize-UAN32 2X		0.5		$14		$4		$1		$63		$0		$81

		Insects-Codling Moth/Katydids		0.34		$9		$5		$3		$34		$0		$50

		Irrigate 12X		0		$0		$0		$0		$733		$0		$733

		Thin Fruit-Hand Crew		0		$508		$0		$0		$0		$0		$508

		Pests-Weeds-Spot Spray 2X		0.1		$3		$0		$0		$1		$0		$4

		Fertilize: Leaf Samples		0		$0		$0		$0		$0		$2		$2

		Pests-Insects-Mites		0.34		$9		$5		$3		$70		$0		$86

		Irrigation Labor		0		$228		$0		$0		$0		$0		$228

		Fertilize - Fall Zinc		0.75		$20		$5		$2		$0		$0		$28

		Pickup Truck Use		0.5		$14		$0		$0		$0		$0		$14

		ATV Use		0.34		$9		$5		$3		$6		$0		$23

		TOTAL CULTURAL COSTS		4.89		$1,275		$35		$24		$1,059		$177		$2,570

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Pick Fruit-Hand Crew		1		$535		$6		$2		$0		$0		$543

		Haul To Shed		0		$0		$0		$0		$0		$224		$224

		Pack Fruit		0		$0		$0		$0		$0		$6,525		$6,525

		Sell		0		$0		$0		$0		$0		$1,440		$1,440

		TOTAL HARVEST COSTS		1		$535		$6		$2		$0		$8,189		$8,732

		Interest on Operating Capital at		0		$0		$0		$0		$0		$0		$65

		TOTAL OPERATING COSTS/ACRE		6		$1,809		$41		$26		$1,059		$8,366		$11,366

						1
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Table 1

				Table 1. Estimates of Labor Costs Based on Cost of Production Surveys ($/Acre)





												Total Cultivation Costs												Post-cultivation Costs



								Year				Labor				Other				Total Cult. Costs				Harvest				Other				Total Post-cult Costs				Total Prod. Costs						Total Labor Cost				Labor % of Total				Implied Labor Cost in 2023

				Broccoli				2023				775				2,775				3,550				5,600				2,135				7,735				11,285						4,415				39%				4,415



				Lettuce (Iceberg)				2023				929				3,566				4,495				7,200				2,745				9,945				14,440						5,609				39%				5,609



				Lettuce (Romain)				2023				929				3,713				4,642				6,800				2,593				9,393				14,035						5,349				38%				5,349



				Strawberry3				2021				6,777				14,908				21,685				53,022				13,237				66,259				87,944						41,344				47%				45,478



				Table Grapes4				2018				6,287				1,728				8,015				5,906				7,672				13,578				21,593						12,193				56%				18,655



				Avocado4				2020				1,863				8,155				10,018				1,460				290				1,750				11,768						2,812				24%				3,459



				Orange7				2021				482				2,318				2,800				923				2,808				3,731				6,531						2,860				44%				3,152



				Peach8				2017				502				3,132				3,634				1,575				333				1,908				5,542						2,889				52%				4,276



				Plum6				2016				1,275				1,295				2,570				543				8,189				8,732				11,302						6,051				54%				8,471



				Average								2,202				4,621				6,823				9,225				4,445				13,670				20,493						9,280				45%				10,985





				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.





Table 2

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation

				Broccoli		2023		$775.00		$26.65		29.08		$3,640		$26.65		136.59		$4,415		165.67		$4,415		2016		22.6		16.9		19.75						Avocado		2020		81.00		41.26		122.26		66%		34%		44,195		3,397		3.580		1.824		5.40		2,597.75		1,590.61		0.76

				Lettuce (Iceberg)		2023		$929.00		$26.65		34.86		$4,680		$26.65		175.61		$5,609		210.47		$5,609		2017		21.9		16		18.95						Broccoli		2023		29.08		136.59		165.67		18%		82%		112,620		833		3.275		15.382		18.66		8,969.86		22,397.73		10.77

				Lettuce (Romain)		2023		$929.00		$26.65		34.86		$4,420		$26.65		165.85		$5,349		200.71		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		34.86		175.61		210.47		17%		83%		102,143		571		3.561		17.937		21.50		10,335.55		37,649.63		18.10

				Strawberry		2021		$6,777.00		$25.20		268.93		$53,022		$25.20		2,104.05		$59,799		2,372.98		$65,779		2019												Lettuce (Romain)		2023		34.86		165.85		200.71		17%		83%		98,000		478		3.416		16.254		19.67		9,456.67		41,150.35		19.78

				Table Grapes		2018		$6,287.00		$16.90		372.01		$5,906		$16.90		349.47		$12,193		721.48		$18,655		2020		26.7		19.3		23						Orange		2021		19.13		36.63		55.75		34%		66%		161,107		3,202		3.081		5.901		8.98		4,318.44		2,805.23		1.35

				Avocado		2020		$1,863.00		$23.00		81.00		$949		$23.00		41.26		$2,812		122.26		$3,459		2021		28.9		21.5		25.2						Peach		2017		26.49		83.11		109.60		24%		76%		37,652		1,087		0.997		3.129		4.13		1,984.05		3,796.52		1.83

				Orange		2021		$482.00		$25.20		19.13		$923		$25.20		36.63		$1,405		55.75		$1,548		2022												Plum		2016		64.56		27.49		92.05		70%		30%		11,093		713		0.716		0.305		1.02		490.92		1,432.14		0.69

				Peach		2017		$502.00		$18.95		26.49		$1,575		$18.95		83.11		$2,077		109.60		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		268.93		2,104.05		2,372.98		11%		89%		46,729		651		12.567		98.320		110.89		53,310.96		170,333.03		81.89

				Plum		2016		$1,275.00		$19.75		64.56		$543		$19.75		27.49		$1,818		92.05		$2,545														Table Grapes		2018		372.01		349.47		721.48		52%		48%		86,643		9,941		32.232		30.279		62.51		30,053.43		6,288.21		3.02

				Average				$2,202.11		$23.22		103.43		$8,406.44		$23.22		346.67		$10,609		450.11		$12,270																												700,182		20,873		63.426		189.331		252.76		121,517.63		287,443.47		138.19



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		AVOCADOS 		44,195						44,195		3,397						3,397						121,517.63

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																																		LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																																		LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																																		ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																																		PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																																		PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																																		STRAWBERRIES 				46,729				46,729				651				651

																																						TABLE GRAPES 		86,643						86,643		9,941						9,941





Landscape Table 1

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0

		(percent of total sample)																						7				3										22				52				42

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41.3				30.3				71.6				34,427				7		0

		(percent of total sample)																						12				48										47				16				26

		(percent of total for crop)																																				58				42



		Field Vegetables																						312,763				1,882				166						14.7				49.6				64.2				30,878

		(percent of total sample)																						45				9										16				26				23

		(percent of total for crop)																																				23				77



		Broccoli				2023				42				137				178						112,620				833				135						4.7				15.4				20.1				9,649				24		0

		(percent of total)																						16				4										5				8				7

		(percent of total for crop)																																				23				77



		Iceburg Lettuce				2023				50				176				225						102,143				571				179						5.1				17.9				23.0				11,069				40		0

		(percent of total)																						15				3										6				9				8

		(percent of total for crop)																																				22				78



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						14				2										5				9				8

		(percent of total for crop)																																				23				77



		Tree Fruits																						254,047				8,399				30						13.1				11.2				24.3				11,662

		(percent of total)																						36				40										15				6				9

		(percent of total for crop)																																				54				46



		Avocado				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0

		(percent of total)																						6				16										6				1				3

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4.8				5.9				10.7				5,161				3		0

		(percent of total)																						23				15										5				3				4

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1.5				3.1				4.6				2,227				4		0

		(percent of total)																						5				5										2				2				2

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1.2				0.3				1.5				718				2		0

		(percent of total)																						2				3										1				0				1

		(percent of total for crop)																																				80				20



		Total in Sample								1,344				3,120				4,464						700,182				20,873				34						88.8				189.3				278.1				133,722				309		0.01

		(percent of total)																																				32				68



		Total w/o Strawberries																																				69				91				160				76,967

		(percent of total)																																				43				57





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		133,722.36

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





IATRC Table 2

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0

		(percent of total sample)																						16				13										56				74				70

		(percent of total for crop)																																				17				83



		Lettuce

		Iceberg Lettuce				2023				50				171				221						100,072				571				175						5.0				17.1				22.1				10,610				39		0

		(percent of total)																						35				11										14				13				13

		(percent of total for crop)																																				23				77



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						34				9										14				12				13

		(percent of total for crop)																																				23				77



		Avocados				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0

		(percent of total)																						15				67										16				1				4

		(percent of total for crop)																																				75				25



		Total in Sample																						288,996				5,097				57						35				133				169				ERROR:#REF!				266		0.00

		(percent of total)																																				21				79





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		81,082.20

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





Sheet3

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (1,000 hrs)				Harvest Labor    (1,000 hrs)				Total Labor (1,000 hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19,729				98,322				118,051				56,756				181,339		87

		(percent of total sample)																						7				3										22				52				42

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41,329				30,279				71,608				34,427				7,203		3

		(percent of total sample)																						12				48										46				16				26

		(percent of total for crop)																																				58				42



		Broccoli				2023				42				137				178						112,620				833				135						4,685				15,384				20,069				9,649				24,092		12

		(percent of total)																						16				4										5				8				7

		(percent of total for crop)																																				23				77



		Lettuce (Iceberg)								50				176				225						102,143				571				179						5,087				17,937				23,024				11,069				40,322		19

		(percent of total)																						15														6				9				8

		(percent of total for crop)																																				22				78



		Lettuce (Romaine)				2023				50				166				216						98,000				478				205						4,880				16,254				21,134				10,161				44,214		21

		(percent of total)																						14														5				9				8

		(percent of total for crop)																																				23				77



		Avocado				2020				126				41				167						44,195				3,397				13						5,573				1,824				7,397				3,556				2,177		1

		(percent of total)																						6														6				1				3

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4,833				5,901				10,734				5,161				3,352		2

		(percent of total)																						23														5				3				4

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1,502				3,129				4,632				2,227				4,261		2

		(percent of total)																						5														2				2				2

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1,189				305				1,494				718				2,096		1

		(percent of total)																						2														1				0				1

		(percent of total for crop)																																				80				20



		Total in Sample								1,344				3,120				4,464						700,280				20,928										89,201				189,939				278,242				11,662				309,056		5.71





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		133,770,162.35

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





IATRC Table

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)



						California COP Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0



		(percent of total sample)																						7				3										65				83				80

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41.3				30.3				71.6				34,427				7		0

		(percent of total sample)																						45				215										136				26				48

		(percent of total for crop)																																				58				42



		Field Vegetables																						312,763				1,882				166						14.7				49.6				64.2				30,878

		(percent of total sample)																						162				41										48				42				43

		(percent of total for crop)																																				23				77



		Broccoli				2023				42				137				178						112,620				833				135						4.7				15.4				20.1				9,649				24		0

		(percent of total)																						58				18										15				13				14

		(percent of total for crop)																																				23				77



		Iceburg Lettuce				2023				50				176				225						102,143				571				179						5.1				17.9				23.0				11,069				40		0



		(percent of total)																						53				12										17				15				16

		(percent of total for crop)																																				22				78



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						51				10										16				14				14

		(percent of total for crop)																																				23				77



		Tree Fruits																						254,047				8,399				30						13.1				11.2				24.3				11,662

		(percent of total)																						132				182										43				9				16

		(percent of total for crop)																																				54				46



		Avocados				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0



		(percent of total)																						23				74										18				2				5

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4.8				5.9				10.7				5,161				3		0

		(percent of total)																						83				69										16				5				7

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1.5				3.1				4.6				2,227				4		0

		(percent of total)																						20				24										5				3				3

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1.2				0.3				1.5				718				2		0

		(percent of total)																						6				15										4				0				1

		(percent of total for crop)																																				80				20



		Total in Sample																						193,067				4,619				42						30				118				148				133,722				309		0.01



		(percent of total)																																				20				80



		Total w/o Strawberries																																				11				20				30				76,967



		(percent of total)																																				35				65





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		71,380.78

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





Scenarios

		Table 3. Scenarios of Labor Reductions due to Automated Technology Adoption

						Base Labor Use																		Scenario 1																		Scenario 2

						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				FTE						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				FTE						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				Full-time Equivalent



		Strawberries				19.7				98.3				118.1				56,756						17.8				93.4				111.2				53,443						9.9				78.7				88.5				42,559

		Percent reduction from Base																						10				5				5.8										50				20				25.0



		Table Grapes				41.3				30.3				71.6				34,427						37.2				28.8				66.0				31,712						20.7				24.2				44.9				21,581

		Percent reduction from Base																						10				5				7.9										50				20				37.3



		Field Vegetables				14.7				49.6				64.2				30,878						13.2				44.6				57.8				27,791						7.3				29.7				37.1				17,823

		Percent reduction from Base																						10				10				10										50				40				42.3



		Tree Fruit				13.1				11.2				24.3				11,662						11.8				10.0				21.8				10,496						6.5				6.7				13.2				6,367

		Percent reduction from Base																						10				10				10										50				40				45.4



		Total				88.8				189.3				278.1				133,722						79.9				176.8				256.8				123,442						44.4				139.3				183.7				88,329



		Reduction from Base																						8.9				12.5				21.4				10,281						44.4				50.0				94.4				45,393

		Percent reduction from Base																						10.0				6.6				7.7										50				26.4				33.9





		Scenario 1 - Cultivation labor decreases by 10 percent for all crops, and harvest labor decreases by 5 percent for strawberries and table grapes, and by 10 percent for field vegetables and tree fruit

		Scenario 2 - Cultivation labor decreases by 50 percent for all crops, and harvest labor decreases by 20 pecent for strawberries and table grapes, and by 40 percent for field vegetables and tree fruit





Table 3 AEW

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Adverse Effective Wage Rate (California)		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation		Over UCCE Wages

				Broccoli		2023		$775.00		$18.65		41.55		$3,640		$26.65		136.59		$4,415		178.14		$4,415		2016		22.6		16.9		19.75						Avocado		2020		$14.77		126.13		41.26		167.39		75%		25%		44,195		3,397		5.574		1.824		7.40		3,557		2,177.81		1.05		37%

				Lettuce (Iceberg)		2023		$929.00		$18.65		49.81		$4,680		$26.65		175.61		$5,609		225.42		$5,609		2017		21.9		16		18.95						Broccoli		2023		$18.65		41.55		136.59		178.14		23%		77%		112,620		833		4.680		15.382		20.06		9,645		24,084.23		11.58		8%

				Lettuce (Romain)		2023		$929.00		$18.65		49.81		$4,420		$26.65		165.85		$5,349		215.67		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		$18.65		49.81		175.61		225.42		22%		78%		102,143		571		5.088		17.937		23.03		11,070		40,324.50		19.39		7%

				Strawberry		2021		$6,777.00		$16.05		422.24		$53,022		$25.20		2,104.05		$59,799		2,526.29		$65,779		2019												Lettuce (Romain)		2023		$18.65		49.81		165.85		215.67		23%		77%		98,000		478		4.882		16.254		21.14		10,161		44,216.04		21.26		7%

				Table Grapes		2018		$6,287.00		$13.18		477.01		$5,906		$16.90		349.47		$12,193		826.48		$18,655		2020		26.7		19.3		23						Orange		2021		$16.05		30.03		36.63		66.66		45%		55%		161,107		3,202		4.838		5.901		10.74		5,163		3,353.87		1.61		20%

				Avocado		2020		$1,863.00		$14.77		126.13		$949		$23.00		41.26		$2,812		167.39		$3,459		2021		28.9		21.5		25.2						Peach		2017		$12.57		39.94		83.11		123.05		32%		68%		37,652		1,087		1.504		3.129		4.63		2,227		4,262.26		2.05		12%

				Orange		2021		$482.00		$16.05		30.03		$923		$25.20		36.63		$1,405		66.66		$1,548		2022												Plum		2016		$11.89		107.23		27.49		134.73		80%		20%		11,093		713		1.190		0.305		1.49		719		2,096.10		1.01		46%

				Peach		2017		$502.00		$12.57		39.94		$1,575		$18.95		83.11		$2,077		123.05		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		$16.05		422.24		2,104.05		2,526.29		17%		83%		46,729		651		19.731		98.320		118.05		56,755		181,337.99		87.18		6%

				Plum		2016		$1,275.00		$11.89		107.23		$543		$19.75		27.49		$1,818		134.73		$2,545														Table Grapes		2018		$13.18		477.01		349.47		826.48		58%		42%		86,643		9,941		41.330		30.279		71.61		34,427		7,203.35		3.46		15%

				Average				$2,202.11		$15.61		149.31		$8,406.44		$23.22		346.67		$10,609		495.98		$12,270														Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A						700,182		20,873		88.816		189.331		278.15		133,725		309,056.16		148.58



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						Year		AEWR										Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2024		19.75										AVOCADOS 		44,195						44,195		3,397						3,397						133,724.52

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2023		18.65										BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																						2022		17.51										LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																						2021		16.05										LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																						2020		14.77										ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																						2019		13.92										PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																						2018		13.18										PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																						2017		12.57										STRAWBERRIES 				46,729				46,729				651				651

																										2016		11.89										TABLE GRAPES 		86,643						86,643		9,941						9,941





Table_Landscape

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Adverse Effective Wage Rate (California)		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation		Over UCCE Wages





				Broccoli		2023		$775.00		$18.65		41.55		$3,640		$26.65		136.59		$4,415		178.14		$4,415		2016		22.6		16.9		19.75						Avocado		2020		$14.77		126.13		41.26		167.39		75%		25%		44,195		3,397		5.574		1.824		7.40		3,557		2,177.81		1.05		37%





				Lettuce (Iceberg)		2023		$929.00		$18.65		49.81		$4,680		$26.65		175.61		$5,609		225.42		$5,609		2017		21.9		16		18.95						Broccoli		2023		$18.65		41.55		136.59		178.14		23%		77%		112,620		833		4.680		15.382		20.06		9,645		24,084.23		11.58		8%





				Lettuce (Romain)		2023		$929.00		$18.65		49.81		$4,420		$26.65		165.85		$5,349		215.67		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		$18.65		49.81		175.61		225.42		22%		78%		102,143		571		5.088		17.937		23.03		11,070		40,324.50		19.39		7%





				Strawberry		2021		$6,777.00		$16.05		422.24		$53,022		$25.20		2,104.05		$59,799		2,526.29		$65,779		2019												Lettuce (Romain)		2023		$18.65		49.81		165.85		215.67		23%		77%		98,000		478		4.882		16.254		21.14		10,161		44,216.04		21.26		7%





				Table Grapes		2018		$6,287.00		$13.18		477.01		$5,906		$16.90		349.47		$12,193		826.48		$18,655		2020		26.7		19.3		23						Orange		2021		$16.05		30.03		36.63		66.66		45%		55%		161,107		3,202		4.838		5.901		10.74		5,163		3,353.87		1.61		20%





				Avocado		2020		$1,863.00		$14.77		126.13		$949		$23.00		41.26		$2,812		167.39		$3,459		2021		28.9		21.5		25.2						Peach		2017		$12.57		39.94		83.11		123.05		32%		68%		37,652		1,087		1.504		3.129		4.63		2,227		4,262.26		2.05		12%





				Orange		2021		$482.00		$16.05		30.03		$923		$25.20		36.63		$1,405		66.66		$1,548		2022												Plum		2016		$11.89		107.23		27.49		134.73		80%		20%		11,093		713		1.190		0.305		1.49		719		2,096.10		1.01		46%





				Peach		2017		$502.00		$12.57		39.94		$1,575		$18.95		83.11		$2,077		123.05		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		$16.05		422.24		2,104.05		2,526.29		17%		83%		46,729		651		19.731		98.320		118.05		56,755		181,337.99		87.18		6%





				Plum		2016		$1,275.00		$11.89		107.23		$543		$19.75		27.49		$1,818		134.73		$2,545														Table Grapes		2018		$13.18		477.01		349.47		826.48		58%		42%		86,643		9,941		41.330		30.279		71.61		34,427		7,203.35		3.46		-35%







				Average				$2,202.11		$15.61		149.31		$8,406.44		$23.22		346.67		$10,609		495.98		$13,486														Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A						700,182		20,873		88.816		189.331		278.15		133,725		309,056.16		148.58



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						Year		AEWR										Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2024		19.75										AVOCADOS 		44,195						44,195		3,397						3,397						133,724.52

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2023		18.65										BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																						2022		17.51										LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																						2021		16.05										LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																						2020		14.77										ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																						2019		13.92										PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																						2018		13.18										PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																						2017		12.57										STRAWBERRIES 				46,729				46,729				651				651

																										2016		11.89										TABLE GRAPES 		86,643						86,643		9,941						9,941





Wage Rates

								2016		2017		2018		2019		2020		2021		2022		2023

				Machine Operators				22.6		21.9		18.3				26.7		28.9				29.6				1.3515981735

				General Labor				16.9		16		15.5				19.3		21.5				23.7				1.48125

								1.4023668639		1.48125		1.5290322581				1.2279792746		1.1023255814

								Plums				Table Grapes*				Avocado		Oranges, Strawberries				Brocolli, Iceburg, Romaine

												*Seems these re using very low base rates for some reason






Small Number of Operators
and Sown Acres

With the exception of

Table. Estimates of Labor Hours Based on Cost of Production  @vocados, there are only

: a small number of
Surveys and 2022 Census of Agriculture (Hrs/Acre)
California COP Survey 2022 U.S. Census of Agriculture OperatOrS and tO tal
Cultivation Harvest Cultivation Harvest o I h
Labor Labor Total Labor Number of Acres/ Labor Labor Total Labor
Crop (hrs/acre) (hrs/acre) (hrs/acre) Sown Acres Farms Farm (million hrs)  (million hrs)  (million hrs) so Wn acres ls ess t an
Strawberries 422 2,104 2,526 46,729 651 72 19.7 98.3 1181 2 00’ 000
(percent of total sample) 7 3 65 83 80
(percent of total for crop) 17 83
Iceburg Lettuce 50 176 225 102,143 571 179 5.1 17.9 23.0
17 t of total) 53 12 17 15 16
e 7 : Number of Farms:
Avocados 126 a1 167 44,195 3,397 13 5.6 18 7.4 S tra Wbe rrie S -> 6 5 1
(percent of total) 23 74 18 2 5
(percent of total for crop) 75 25 L
ettuce -> 571
Total in Sample 193,067 4,619 42 30 118 148
(percent of total) 20 80

Avocado -> 3,397

% CALPOLY



Broccoli

		COSTS PER ACRE TO PRODUCE AND HARVEST  BROCCOLI - BUNCHED 14s

		Operations:		Time (Hrs per Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/Rent		Total Cost						LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)																				12. Sprinkler Setup/Irrigate - Establish		Process: Includes time to set up and monitor the sprinkler system for the proper function. Water use will vary dependent upon circumstances such as irrigation method, soil type, weather, and the time of the year. Processes such as drip, sprinkler, or "dead row" which is a pipe on its own bed to eliminate having to move pipe for tractor work. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
($282/acre ft)

		1. Soil Samples		0.00		$0		$0		$0		$0		$17		$17						16. Sprinkler Irrigate - Season		Process: Aluminum pipe will have to be moved periodically for tractor work, and growers will make decisions for water use based on the moisture of the soil. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
$282/acre ft

		2. Disc & Roll 		1.73		$61		$122		$65		$0		$0		$248						17. Hand Weed		Process: process is done after it has been cultivated throughout the growing season. Very expensive and time consuming
Comments: There are a plethora of automated weeding services. Laser, hot shot of pesticide, and precision cultivators can be found.
(this study estimates $200/acre for automated weeding operation)

		3. Sub-Soil		1.02		$36		$72		$37		$0		$0		$145						21. Harvest/Field Pack		Process: Broccoli is hand harvested and field packed. It can be harvested as bunches, crowns, florets or for slaw. A field can be harvested multiple times for a mix of different packed products.
Comments: 
($8.00/21-pound carton)

		4. Land Plane		0.18		$7		$13		$6		$0		$0		$26

		5. Laser Level		0.00		$0		$0		$0		$0		$93		$93

		6. Chisel		1.42		$50		$100		$52		$0		$0		$202						LABOR		WAGES (January 2023)

		7. List Beds 3-Row		0.00		$0		$0		$0		$0		$26		$26						Machine Operator		$20

		8. Cultivate-Lilliston		0.40		$14		$17		$8		$0		$0		$39						Irrigator		$16.90

		9. Power Mulch/Shape Beds		0.48		$17		$25		$8		$0		$0		$50						General Labor		$16.00

		10. Plant/Fertilize (7-7-0-7)		0.57		$25		$30		$22		$594		$0		$671

		11. Herbicide Application		0.00		$0		$0		$0		$80		$30		$110

		12. Sprinkler Setup/Irrigate - Establish		3.75		$94		$0		$0		$82		$0		$176

		13.Disease/Insect Management		0.00		$0		$0		$0		$424		$120		$544

		14. Fertilize-Sidedress		0.57		$20		$29		$9		$232		$0		$290

		15. Cultivate-Break Bottoms		0.95		$34		$39		$16		$0		$0		$89

		16. Sprinkler Irrigate - Season		6.00		$150		$0		$0		$353		$0		$503

		17. Hand Weed		8.90		$211		$0		$0		$0		$0		$211

		18. Vertebrate Pest Management		0.85		$20		$0		$0		$0		$0		$20

		19. Pickup Truck Use		1.00		$36		$9		$6		$0		$0		$51

		20. PCA/CCA Fee		0.00		$0		$0		$0		$0		$39		$39

		TOTAL PRODUCTION COSTS		27.82		$775		$456		$229		$1,765		$325		$3,550



		Harvest:

		21. Harvest/Field Pack		0.00		$0		$0		$0		$0		$5,600		$5,600

		22. Cool/Palletize		0.00		$0		$0		$0		$0		$1,190		$1,190

		23. Market/Sales Fee		0.00		$0		$0		$0		$0		$945		$945

		TOTAL HARVEST COSTS		0.00		$0		$0		$0		$0		$7,735		$7,735

		Interest on Operating Capital at 7.00%														$136

		TOTAL OPERATING COSTS		27.82		$775		$456		$229		$1,765		$8,060		$11,421
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Iceberg Lettuce

		COST PER ACRE TO PRODUCE AND HARVEST ICEBERG LETTUCE

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost								LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)																						Sprinkler Setup/Irrigate-Establish		Process: Includes time to set up and monitor the sprinkler system for the proper function. Water use will vary dependent upon circumstances such as irrigation method, soil type, weather, and the time of the year. Processes such as drip, sprinkler, or "dead row" which is a pipe on its own bed to eliminate having to move pipe for tractor work. 
Comments: Satellite imaging or probes can help monitor moisture and pinpoint where water in needed
($282/acre ft)

		Soil Samples (12 per 250 Ac)		0.00		0		0		0		0		9		9								Hand Weed 2X		Process: process is done after it has been cultivated throughout the growing season. Very expensive and time consuming
Comments: There are a plethora of automated weeding services. Laser, hot shot of pesticide, and precision cultivators can be found.
(this study estimates $200/acre for automated weeding operation)

		Disc & Roll 6X		1.73		61		122		66		0		0		249								Drip Setup/Irrigate-Season		Process: water is applied through sprinklers during germination. The rest of the season will be off drip which is estimated at $300 per acre to install
Comments:

		Sub-Soil 2X		1.02		36		72		39		0		0		148								Harvest/Field Pack		Process: Harvested and field packed 
Comments: ($8.00/carton)

		Land Plane (1X per 2 Crops)		0.18		7		13		5		0		0		25								Thin Stand-Automated/Fertilize		Process: This study assumes an automated thinner converts a 2.5 inch in-row spacing to 9 inch in-row spacing
Comments: The study does not share what type of automated thinner

		Laser Level (1X per 2 Crops)		0.00		0		0		0		0		93		93

		Chisel 4X		1.42		50		100		53		0		0		204

		List Beds 3-Row		0.00		0		0		0		0		26		26								LABOR		WAGES (January 2023)

		Cultivate-Lilliston 2X		0.40		14		17		9		0		0		40								Machine Operator		$20.00

		Power Mulch/Shape Beds		0.48		17		25		8		0		0		50								General Labor		$16.00

		Fertilizer (Potassium Sulfate)		0.00		0		0		0		137		30		167								Irrigator		$16.90

		Plant/Fertilize (7-7-0-7)		0.57		20		30		21		386		0		457

		Herbicide Application		0.00		0		0		0		80		30		110

		Sprinkler Setup/Irrigate-Establish		5.00		125		0		0		106		0		231

		Thin Stand-Automated/Fertilize		0.00		0		0		0		0		280		280

		Disease/Insect Management		0.00		0		0		0		850		140		990

		Cultivate-Break Bottoms		0.32		11		13		6		0		0		31

		Hand Weed 2X		12.00		284		0		0		0		0		284

		Drip Setup/Irrigate-Season		1.32		247		68		28		500		0		843

		Fertigate (20-0-0-5) 2X		0.00		0		0		0		151		0		151

		Vertebrate Pest Management		0.88		20		0		0		0		0		20

		PCA/CCA Fee		0.00		0		0		0		0		39		39

		Pickup Truck Use		1.00		36		9		6		0		0		50

		TOTAL CULTURAL COSTS		26.33		929		470		241		2,209		646		4,495

		Harvest:

		Harvest/Field Pack		0.00		0		0		0		0		7,200		7,200

		Cool/Palletize		0.00		0		0		0		0		1,530		1,530

		Marketing/Sales Fee		0.00		0		0		0		0		1,215		1,215

		TOTAL HARVEST COSTS		0.00		0		0		0		0		9,945		9,945

		Interest on Operating Capital at 7.00%														144

		TOTAL OPERATING COSTS/ACRE		26		929		470		241		2,209		10,591		14,584



_x000D_&1#&"Calibri"&22&KFF8939 RESTRICTED




Romain Hearts Lettuce

		COSTS PER ACRE TO PRODUCE AND HARVEST ROMAIN HEARTS LETTUCE

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost

		Production: (In the order of this study)																		LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Soil Samples (12 per 250 Ac)		0.00		0		0		0		0		9		9				Sprinkler Setup/Irrigate		Includes time to set up and
monitor the sprinkler and drip irrigation systems for proper function. Often, laborers will need to walk the field to fix sprinkler heads

		Disc & Roll 6X		1.73		61		122		66		0		0		249				Thin Stand-Automated/Fertilize		This study utilizes an 
automated thinner therefore not showing us traditional practices and costs. It is not specified what automated thinner is used.

		Sub-Soil 2X		1.02		36		72		39		0		0		148				Hand Weed 2X		This includes a typical 30-35 
person crew.

		Land Plane (1X per 2 Crops)		0.18		7		13		5		0		0		25				Drip Setup/Irrigate		Includes time to set up and
monitor the sprinkler and drip irrigation systems for proper function. Often, laborers will need to walk the field to fix sprinkler heads

		Laser Level (1X per 2 Crops)		0.00		0		0		0		0		93		93

		Chisel 4X		1.42		50		100		53		0		0		204

		List Beds 3-Row		0.00		0		0		0		0		26		26

		Cultivate-Lilliston 2X		0.40		14		17		9		0		0		40

		Power Mulch/Shape Beds		0.48		17		25		8		0		0		50

		Fertilizer (Potassium Sulfate)		0.00		0		0		0		137		30		167				LABOR		WAGES (January 2023)

		Plant/Fertilize (7-0-0-7)		0.57		20		30		21		543		0		615				Machine Operator		$20.00

		Herbicide Application		0.00		0		0		0		80		30		110				General Labor		$16.00

		Sprinkler Setup/Irrigate		5.00		125		0		0		106		0		231				Irrigator		$16.90

		Thin Stand-Automated/Fertilize		0.00		0		0		0		0		300		300

		Disease/Insect Management		0.00		0		0		0		850		140		990

		Cultivate-Break Bottoms		0.32		11		13		6		0		0		31

		Hand Weed 2X		12.00		284		0		0		0		0		284

		Drip Setup/Irrigate		1.32		247		60		30		476		0		813

		Fertigate (20-0-0-5) 2X		0.00		0		0		0		151		0		151

		Vertebrate Pest Management		0.88		20		0		0		0		0		20

		PCA/CCA Fee		0.00		0		0		0		0		39		39

		Pickup-3/4 Ton Farm Use		1.00		36		9		6		0		0		50

		TOTAL CULTURAL COSTS		26.32		929		461		242		2,343		666		4,642

		Harvest:

		Harvest/Field Pack		0.00		0		0		0		0		6,800		6,800

		Cool/Palletize		0.00		0		0		0		0		1,445		1,445

		Market/Sales Fee		0.00		0		0		0		0		1,148		1,148

		TOTAL HARVEST COSTS		0.00		0		0		0		0		9,393		9,393

		Interest on Operating Capital at 7.00%														145

		TOTAL OPERATING COSTS/ACRE		26		929		461		242		2,343		10,059		14,179
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Strawberry

		COSTS PER ACRE TO PRODUCE AND HARVEST STRAWBERRIES

		Operations		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Production: (In the order of this study)

		Soil Samples (2 per 45 acre)		0		$0		$0		$0		$0		$6		$6				Plant (Includes Replant Labor &		It is not specified in this study
whether it was direct seeded or transplanted

		Disc 8X		1.03		$36		$56		$22		$0		$0		$114				Hand Weed		Due to strawberry canopy, weeds
need to be hand picked

		Subsoil 2X		1.5		$52		$81		$31		$0		$0		$164				Runner Removal		Runners are horizontal connections
 between strawberry plants that extend over the soil. Runners take a lot of energy and should be removed to concentrate energy to the fruits

		Chisel 2X		0.6		$21		$33		$12		$0		$0		$65				Harvest Strawberries		In this study, each laborer uses a 
push cart with a container. Each laborer hand picks strawberries and brings each container to the truck loading crew as it gets full. Along with this, each crew has a fruit checking crew to ensure proper tray counts and the ripeness of what is being picked.

		Sprinkle Irrigation - Pre-Plant		1.3		$73		$12		$3		$30		$0		$118

		Fumigate - Flat - TIF Tarped		0		$0		$0		$0		$0		$5,000		$5,000

		Fumigation Permit		0		$0		$0		$0		$0		$25		$25

		Tarp Retrieval/Disposal		0		$0		$0		$0		$0		$100		$100

		List/Shape 48" beds		0.25		$9		$14		$5		$0		$0		$27				LABOR		WAGES (January 2021)

		Fertilize Pre-Plant		0.29		$10		$3		$1		$425		$0		$439				Machine Operator		$19.50

		Install Drip Tape/System		2		$112		$19		$7		$1,525		$0		$1,662				General Labor		$14.50

		Open Trench for drip		0.1		$14		$1		$0		$0		$0		$15

		Grade Field Roads 2X		0.58		$20		$5		$1		$0		$0		$27

		Lay Mulch		2		$241		$19		$10		$452		$0		$722

		Punch Holes		1.5		$52		$14		$4		$0		$0		$71

		Plant (Includes Replant Labor &		0		$1,073		$0		$0		$3,430		$0		$4,503				CHECK ON LABOR COST PER ACTIVITY BC ITS SO HIGH

		Roll Plants to Pack		0.2		$7		$2		$1		$0		$0		$9

		Sprinkle Irrigation - Post-Plant		1.75		$104		$16		$4		$75		$0		$199

		Hand Weed		7.5		$1,610		$0		$0		$0		$0		$1,610

		Runner Removal		12.5		$2,683		$0		$0		$0		$0		$2,683

		Botrytis/Mildew/Mite/Anthracnose		0.58		$20		$7		$3		$273		$0		$303

		Predatory Mites - Persimilis 4X		0		$86		$0		$0		$520		$0		$606

		Drip Irrigation - Season		0		$225		$0		$0		$720		$0		$945

		Fertigate- CAN 17		0		$0		$0		$0		$263		$0		$263

		Botrytis/Mildew/Anthracnose		0.58		$20		$7		$3		$149		$0		$179				1

		Mildew/Anthracnose/Worms		0.58		$20		$7		$3		$48		$0		$79

		Botrytis/Mildew/Worms		1.17		$40		$14		$6		$150		$0		$211

		Botrytis/Mildew/Mites/Worms/Lygus		1.17		$40		$14		$6		$209		$0		$270

		Botrytis/Mildew/Mite/Lygus		1.17		$40		$14		$6		$253		$0		$313

		Mildew/Lygus		0.58		$20		$7		$3		$66		$0		$96

		Mildew/Mites/Lygus		0.58		$20		$7		$3		$35		$0		$65

		Mildew		0.58		$20		$7		$3		$6		$0		$36

		Year End Cleanup		0		$0		$0		$0		$0		$500		$500

		PCA		0		$0		$0		$0		$0		$125		$125

		Pickup Truck Use		1.71		$109		$17		$8		$0		$0		$133

		TOTAL CULTURAL COSTS		21.82		$6,777		$378		$145		$8,629		$5,756		$21,685

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Harvest Strawberries		0		$34,572		$0		$0		$15,120		$3,330		$53,022

		Load/Haul		7.71		$1,133		$138		$64		$0		$0		$1,335

		Cool		0		$0		$0		$0		$0		$4,500		$4,500

		Market/Sales Fee		0		$0		$0		$0		$0		$7,200		$7,200

		Assessments - CSC		0		$0		$0		$0		$203		$0		$203

		TOTAL HARVEST COSTS		7.71		$35,705		$138		$64		$15,322		$15,030		$66,259

		Interest on Operating Capital at 4.00%		0		$0		$0		$0		$0		$0		$1,695

		TOTAL OPERATING COSTS/ACRE		30		$42,483		$516		$209		$23,951		$20,786		$89,639





Table Grape

		TABLE GRAPE ESTABLISHMENT COSTS

		Operation		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this Study)																		Install Irrigation System (Labor)		Labor costs accounts for installation
 of valves, water meters, and main lines. Side lines were then attached with sprinklers. 

																				Install Trellis System (Materials & Labor)		Stakes are placed at the start and end of each row with a taught cable to train the vines growth

		Pre-planting Costs:																		Dig, Plant, Wrap Vines		Vines are planted in pre dug holes and
 a crew will wrap their vines around the trellis system

		Vineyard Removal (50%)		0		0		0		0		0		0		443				Vines: Dormant (spur pruned), training		The vines are dormant for the first
 1-2 years and pruned for general maintenance and training

		Chisel/Subsoil 2x, 5' Depth		0		0		0		0		0		0		400				FM: Cluster Tipping/Thinning		Done by hand after berry set to loosen
 clusters and adjust vines again

		Laser Level		0		0		0		0		0		0		150				FM: Fruit Exposure/Leaf Removal

		Weeds: Apply/Incorperate Herbicide		0		0		0		0		0		0		36				Pick & Field Pack (Labor)		Grapes are hand harvested and packed in the field. Two or three laborers field pick and trim the grapes and put them into a reusable field box. The field boxes are wheel barrowed over to the packer who places them in bags within shipping boxes. 

		Survey, Mark, Layout Vineyard		0		0		0		0		0		0		284				Spread/Swamp/Haul (Bags/Boxes/Labor)

		Install Irrigation System (Labor)		0		0		0		0		0		0		309

		Install Trellis System (Materials & Labor)		0		0		0		0		0		0		0				LABOR		WAGES (January 2018

		TOTAL PRE-PLANTING COSTS		0		0		0		0		0		0		1622				Machine Operators		$13.00

		Dig, Plant, Wrap Vines		0		0		0		0		0		0		450				General Labor		$11.00

		Vines: 605 per acre		0		0		0		0		0		0		2571

		TOTAL PLANTING COSTS		0		0		0		0		0		0		3021

		TABLES GRAPE PRODUCTION COSTS PER ACRE

		Operation		Time (hrs/acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/Rent		Total Cost

		Process: (In order of this Study)



		Cultural:

		Well test/Water Analysis		0		$0		$0		$0		$2		$0		$2

		Vines: Dormant (spur pruned)		0		$1,546		$0		$0		$360		$0		$1,906

		Shred Prunings (All Middles)		0.5		$11		$5		$6		$0		$0		$23

		Vine Re-planting/Trellis Repair		0		$46		$0		$0		$69		$0		$115

		Weeds: Strip Spray		0.33		$7		$2		$1		$31		$0		$42

		Pests: Vertebrate 8x		0		$27		$0		$0		$13		$0		$40

		Disease: Mildew Phomopsis		0.46		$10		$5		$3		$28		$0		$46

		Weeds: Mow Middles 3x		0.77		$17		$8		$6		$0		$0		$31

		Vines: Sucker		0		$186		$0		$0		$0		$0		$186

		Disease: Mildew (SI) 4x, Fertilizer: (Zn)		0.5		$11		$5		$4		$93		$0		$112

		Fertigate: UAN32		0		$0		$0		$0		$29		$0		$29

		Irrigation: (water & labor)		0		$93		$0		$0		$528		$0		$621

		Insects: Mealybugs (systemic)		0		$0		$0		$0		$24		$0		$24

		CM: Shoot Position/Remove Late Spurs		0		$1,469		$0		$0		$0		$0		$1,469

		FM: Bloom thin (GA)/Disease/Insects		0.5		$11		$5		$4		$76		$0		$95

		Disease: Mildew (Sulfur Dust) 8x		3.14		$69		$32		$13		$18		$0		$132

		Petiole Sampling		0		$0		$0		$0		$0		$3		$3

		Disease: Mildew (SI) 4x, Mites		1		$22		$10		$7		$93		$0		$133

		CM: Hedging		0.33		$7		$3		$1		$0		$0		$12

		FM: Cluster Tipping/Thinning		0		$1,082		$0		$0		$0		$0		$1,082

		FM: Berry Size (GA)/Disease (SI) 4x, Insects		0.5		$11		$5		$4		$93		$0		$113

		Weeds: Spot Spray		0.33		$7		$0		$0		$5		$0		$13

		FM: Fruit Exposure/Leaf Removal		0		$1,546		$0		$0		$0		$0		$1,546

		FM: Berry Color (Etherel)		0.5		$11		$5		$4		$9		$0		$29

		Irrigation: Acid Flush		0		$39		$0		$0		$7		$0		$46

		Fertilizer: (banded) K2 SO4		0.2		$4		$2		$2		$35		$0		$43

		PCA/CCA		0		$0		$0		$0		$0		$30		$30

		Mealy Bug Trapping Fee		0		$0		$0		$0		$0		$11		$11

		Pickup Truck 1/2 Ton		1.33		$29		$20		$6		$0		$0		$55

		ATV-4WD		1.17		$26		$1		$1		$0		$0		$28

		TOTAL CULTURAL COSTS		11.57		$6,287		$109		$63		$1,513		$44		$8,015

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Pick & Field Pack (Labor)		0		$5,906		$0		$0		$0		$0		$5,906

		Spread/Swamp/Haul (Bags/Boxes/Labor)		1.5		$729		$20		$13		$3,760		$0		$4,521

		Water Truck		1.33		$29		$18		$18		$0		$0		$64

		Commission: 9% Sales & Marketing		0		$0		$0		$0		$0		$2,736		$2,736

		Assessment & Inspection Fees		0		$0		$0		$0		$351		$0		$351

		TOTAL HARVEST COSTS		2.83		$6,664		$37		$30		$4,111		$2,736		$13,578

		Interest on Operating Capital at 5.0%		0		$0		$0		$0		$0		$0		$210

		TOTAL OPERATING COSTS/ACRE		14		$12,950		$146		$93		$5,624		$2,780		$21,804
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Avocado

		AVOCADO ESTABLISHMENT COSTS (San Diego County)

		Operations		Time (Hrs./Acre)		Labor
Cost		Fuel		Lube
& Repairs		Material
Cost		Custom/
Rent		Total
Cost				LABOR INTENSIVE OPERATION		PROCESS AND COMMENTS

		Process: (In the order of this study)																		Preparation- Crushing (Brush)		 In this study, the brush was crushed to create a stable surface of organic residue with hand tools. Job took 2 days with 8 workers working 8 hrs. 

																				Orchard Layout (grading/drainage/ erosion)		 Included placing valves, water meters, and main lines. Soil irrigation monitors were also put in place to make decisions on irrigation. 

		Pre-Plant:																		Avocado Trees (430) & Labor		Includes Digging holes using drills and shovels for the tree to be planted in, and transporting tree from the nursery. 

		Preparation- Crushing (Brush)														2512				Irrigation & Walk Lines		Process: Frequency of water was dependent upon weather and moisture monitors
Comments: ($1,900/acre ft)

		Preparation- Digging		3 hrs./acre												65				Prune - Labor		Done to reduce crowding. Each tree can be pruned many different ways. In this study, trees are cut into "fat christmas tree" shapes 
Comments: it is worth noting that the study claims "pruning is often heavily debated" and there is room for trials to find the fastest, most effective strategy.

		Orchard Layout (grading/drainage/ erosion)														2600				Clearing Isles - Labor		Done to allow tractor work and sunlight reach lower branches


		TOTAL PRE-PLANT COSTS														5177				Picking		 It is not explained how picking is done in this study

		Plant:

		Avocado Trees (430) & Labor														15833

		Stakes														946

		Gypsum & Labor														36				LABOR		WAGES (January 2020)

		Mulch & Labor														200				Machine Operator		$18.00

		TOTAL PLANT COSTS														17015				General Labor		$13.00

		Re-Plant:

		Replacement Trees & Labor														368

		TOTAL RE-PLANT COSTS														368



		AVOCADO PRODUCTION COSTS PER ACRE

		Operations		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repair		M		Custom/ Rent		Totoal Cost

		Cultural:

		Erosion Control		0.00		58		0		0		0		200		258

		Weed Control - Glyphosate		1.5		87		0		0		3		0		90

		Weed Control - Weed Whipping		0.00		39		0		0		0		0		39

		Rodent Control - Gophers		0.00		39		0		0		5		0		44

		Rodent Control - Squirrels		0.00		29		0		0		9		0		38				check time 

		Fertilizer - CAN17%		0.00		0		0		0		241		0		241

		Fertilizer - 15-5-5		0.00		0		0		0		35		0		35

		Fertilizer - Zinc Sulfate 12%		0.00		0		0		0		5		0		5

		Disease - Root Rot		0.00		0		0		0		66		0		66

		Irrigation & Walk Lines		0.00		251		0		0		7201		0		7451

		Fertilizer - 21-7-14		0.00		0		0		0		116		0		116

		Pest Control Advisor		0.00		0		0		0		0		38		38

		Insects - Abamectin/NR-415 Oil		0.00		0		0		0		25		145		170

		Prune - Labor		0.00		936		0		0		0		0		936

		Road Repairs		0.00		0		0		0		0		38		38

		Clearing Isles - Labor		0.00		308		0		0		0		0		308

		Pickup Truck		1.67		53		9		7		0		0		69

		ATV		2.00		64		10		2		0		0		76

		TOTAL CULTURAL COSTS		3.67		1863		18		9		7706		421		10018

		Harvesting and Marketing Costs:

		Picking		0.00		0		0		0		1460		0		1460

		Hauling		0.00		0		0		0		65		0		65

		CAC Assessment Fee		0.00		0		0		0		225		0		225

		TOTAL HARVESTING AND MARKETING		0.00		0		0		0		1750		0		1750

		Interest on Operating Capital at 5.25%														152

		TOTAL OPERATING COSTS/ACRE		3.67		1863		18		9		9456		421		11920





Orange

		ORANGE ESTABLISHMENT COSTS

		Operation		Time (Hrs./Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Layout, plant, stake & Wrap Trees		The trees are planted and
wrapped with foam to prevent sunburn and "suckers". 

																				Pruning and hedging		Done on a 4 year cycle…
 1. hedge alternative rows - each tree is hedged one side only 2. top all trees 3. hedge alt. rows - the ones not done previously 4. hand prune. Everything is hedged and pruned at the adequate height to allow for spraying and other tasks. The prunings will be stacked in the middle row and shredded.

		Pre-Plant: (custom)																		Irrigate: (Water & Labor)		Includes monitoring and 
operating the system when needed

		Remove trees		0		$0		$0		$0		$0		$0		$468				Pick & Haul Fruit		Hand picked and hauled to a packer.
Typically, one third of the orchard Is picked in each of three harvests over the year. 

		sub-soil/rip 4'-6'		0		$0		$0		$0		$0		$0		$300

		disc 2X		0		$0		$0		$0		$0		$0		$100

		level/float 2X		0		$0		$0		$0		$0		$0		$350

		Weeds: Strip Spray		0		$0		$0		$0		$0		$0		$23				LABOR		WAGES (January 2021)

		Layout irrigation System 		0		$0		$0		$0		$0		$0		$83				Machine Operator		$26.70

		TOTAL PRE-PLANT COSTS		0		$0		$0		$0		$0		$0		$1,325				General Labor		$20.77

		Planting: (contracted)

		Layout, plant, stake & Wrap Trees		0		$0		$0		$0		$0		$0		$4,197

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$4,197

		ORANGE PRODUCTION COSTS PER ACRE

		Operation		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repairs		Material Costs		Custom/Rent		Total Costs

		Cultural:

		Frost Protection 3x		0		$45		$0		$0		$363		$0		$409

		Fertilize: UAN32 3x		0		$0		$0		$0		$45		$0		$45

		Weeds: Strip Spray 2x		0.5		$16		$2		$1		$76		$0		$95				check time

		Insects/Fertilizer 2x		0		$0		$0		$0		$116		$80		$196

		CRS Pheromone Confusion/CheckMate		0		$0		$0		$0		$0		$0		$0

		Insects: Katydids (Micromite)		0		$0		$0		$0		$95		$40		$135

		Prune: Top Trees/Stack/Shred 1x/4yr		0		$0		$0		$0		$0		$33		$33

		Hedge: Alt Rows/Shred 2x/4Yr		0		$0		$0		$0		$0		$20		$20

		Prune: Hand 1/4Yr/Stack/Shred		0		$0		$0		$0		$0		$93		$93

		Irrigate: (Water & Labor)		0		$115		$0		$0		$660		$0		$775

		Soil Amendment: Soluble Gypsum		0		$182		$0		$0		$220		$0		$402

		Weeds: Spot Spray 3x		0.75		$24		$3		$1		$14		$0		$42

		Insects: Thrips (Minecto Pro)		0		$0		$0		$0		$69		$40		$109

		Insects: Scale (Actara)		0		$0		$0		$0		$20		$40		$60

		Leaf Analysis		0		$0		$0		$0		$0		$7		$7

		Disease: Brown Rot (Lime Kocide)		0		$0		$0		$0		$95		$40		$135

		Growth Regulator: (GibGro)		0		$0		$0		$0		$27		$28		$55

		Growth Regulator: (Citrus Fix)		0		$0		$0		$0		$1		$28		$29

		Pickup Truck Use ½ Ton		1.77		$57		$11		$8		$0		$0		$76

		UTV Use		1.33		$43		$4		$2		$0		$0		$49

		PCA/Consultant Services		0		$0		$0		$0		$0		$36		$36

		TOTAL CULTURAL COSTS		4.36		$482		$20		$12		$1,800		$485		$2,800

		Harvest:

		Pick & Haul Fruit		0		$0		$0		$0		$0		$923		$923

		Pack		0		$0		$0		$0		$0		$2,735		$2,735

		Assessments		0		$0		$0		$0		$73		$0		$73

		TOTAL HARVEST COSTS		0		$0		$0		$0		$73		$3,659		$3,731

		Interest on Operating Capital at 4.0%														$128

		TOTAL OPERATING COSTS/ACRE		4.36		$482		$20		$12		$1,873		$4,144		$6,659
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Peach

		PEACH ESTABLISHMENT COSTS

		Operation		Time (Hrs./acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Plant, Paint, Wrap trees		The trees are painted to to 
protect against sunburn and wrapped for protection against rodents and and herbicide sprays

																				Prune		Hand pruned and thrown into 
middle rows to be shredded

		Planting Costs:																		Thin Fruit		Done by hand

		Orchard Removal: trees		0		$0		$0		$0		$0		$0		$350				Prop Limbs/Remove Props		If branches are loaded with fruit,
limbs will be propped to minimize breakage

		Orchard Removal: field cleanup		0		$0		$0		$0		$0		$0		$200				Hand Pick & Field Sort Fruit		In this study, it is contracted to
be hand picked and sorted in the field. The bins they are sorted in are hauled out of the field and onto a truck

		Rip 2X		0		$0		$0		$0		$0		$0		$500

		Laser Level		0		$0		$0		$0		$0		$0		$180

		Fumigate- strip		0		$0		$0		$0		$0		$0		$1,000

		Disc & Roll		0		$0		$0		$0		$0		$0		$90				LABOR		WAGES (January 2017)

		Layout & Ridge		0		$0		$0		$0		$0		$0		$100				Machine Operator		$15.00

		Trees: 151 per acre		0		$0		$0		$0		$0		$0		$831				General Labor		$11.00

		Irrigation System Installed		0		$0		$0		$0		$0		$0		$200

		Survey and Mark Orchard		0		$0		$0		$0		$0		$0		$38

		Plant, Paint, Wrap trees		0		$0		$0		$0		$0		$0		$161

		Weeds: Spray berms		0		$0		$0		$0		$0		$0		$25

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$3,675

		PEACH PRODUCTION COSTS PER ACRE

		Operation		Time (hrs./acre)		Labor Costs		Fuel		Lube & Repair		Material Costs		Custom/Rent		Total Costs

		Cultural:

		Hand Prune & Sucker		0		$0		$0		$0		$0		$578		$578

		Tree Wire Repair		0		$26		$0		$0		$25		$0		$51

		Disease/Insect: Dormant Spray		0.5		$13		$5		$4		$105		$0		$127

		Shred Prunings		0.4		$11		$4		$3		$0		$0		$18

		Disease: Brown Rot @ Early Bloom		0.5		$13		$5		$4		$40		$0		$62

		Disease: Brown Rot @ Full Bloom		0.5		$13		$5		$4		$42		$0		$64

		Disease:Mildew (Quintec)		0.5		$13		$5		$4		$36		$0		$59

		Irrigate 8x		0		$41		$0		$0		$210		$0		$251

		Weed: Spot Spray 2X		0.66		$17		$7		$3		$3		$0		$30

		Weeds: Mow Middles 4X		1.6		$42		$16		$13		$0		$0		$72

		Fertigate: UAN-32 3X		0		$0		$0		$0		$70		$0		$70

		Disease: Mildew/Rust 2X		1		$26		$10		$8		$7		$0		$52

		Insect: PTB/OFM 2X (Asana)		0.5		$26		$10		$8		$60		$0		$104

		Prune: Summer		0		$0		$0		$0		$0		$342		$342

		Thin Fruit		0		$0		$0		$0		$0		$1,177		$1,177				$2,097

		Insect: PTB/OFM/Mite (Intepid)		0.5		$13		$5		$4		$59		$0		$82

		Insect: PTB/OFM (Altacor)		0.5		$13		$5		$4		$85		$0		$108

		Prop Limbs/Remove Props		0.5		$61		$5		$2		$0		$0		$68

		Leaf Tissue Analysis		0		$0		$0		$0		$0		$2		$2

		Disease: Shotehole/PLC		0.5		$13		$5		$4		$42		$0		$64

		Weeds: Dormant Strip Spray		0.33		$9		$3		$2		$54		$0		$68

		Pickup Truck Use		2.85		$75		$16		$9		$0		$0		$100

		ATV Use		2.85		$75		$5		$3		$0		$0		$83

		TOTAL CULTURAL COSTS		14.69		$502		$113		$81		$839		$2,099		$3,634

		Harvest:

		Bin Field Distribution		0.8		$21		$12		$2		$0		$0		$35

		Hand Pick & Field Sort Fruit		0		$0		$0		$0		$0		$1,575		$1,575

		Haul Fruit		0		$0		$0		$0		$0		$240		$240

		Assessments		0		$0		$0		$0		$58		$0		$58

		TOTAL HARVEST COSTS		0.8		$21		$12		$2		$58		$1,815		$1,908

		Interest on Operating Capital at														$61

		TOTAL OPERATING COSTS/ACRE		15		$523		$125		$83		$897		$3,914		$5,603
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Plum

		PLUM ESTABLISHMENT COSTS

		Operation		Time (Hrs/Acre)		Labor Cost		Fuel		Lube & Repairs		Material Cost		Custom/ Rent		Total Cost				OPERATION		PROCESS AND COMMENTS

		Process: (In order of this study)																		Dig holes/plant trees/top/cartons		No specific process is explained
in this study. Digging done by tractor and rest by hand 

																				Drip Irrigation system installation labor		Each tree row gets two drip
lines. If needed, pressurized systems are put in place

		Pre-Plant:																		Prune-Dormant-Hand Crew		Done by hand in the winter
months. The prunings are placed in the middle rows and shredded by grower equipment

		Deep Rip 5' 2X		0		$0		$0		$0		$0		$0		$300				Thin Fruit-Hand Crew		Fruit is thinned by hand in April
and May

		Disc & Roll 3X		0		$0		$0		$0		$0		$0		$75				Irrigation Labor		General maintence and
adjusting lines to properly water the rows

		Fumigate-solid Untarped		0		$0		$0		$0		$0		$0		$1,800				Pick Fruit-Hand Crew		The orchard will reach maturity 
between the fifth and seventh year. It is picked using ladders and picking pags. The bags are placed on a tractors trailer and carried out of the field to the hauling truck. 

		Make Irrigation Borders		0		$0		$0		$0		$0		$0		$8

		Irrigate-Pre-plant		0		$0		$0		$0		$0		$0		$100

		Laser leveling		0		$0		$0		$0		$0		$0		$140

		Float/smooth field 2X		0		$0		$0		$0		$0		$0		$40				LABOR		WAGES (August 2016)

		TOTAL PRE_PLANTING COSTS		0		$0		$0		$0		$0		$0		$2,463				Machine Operator		$16.00

		Plant:																		General Labor		$12.00

		Survey/layout/mark orchard		0		$0		$0		$0		$0		$0		$242

		Dig holes/plant trees/top/cartons		0		$0		$0		$0		$0		$0		$949

		Trees-Plum		0		$0		$0		$0		$0		$0		$1,525

		Make berms/tree rows		0		$0		$0		$0		$0		$0		$8

		Drip Irrigation system installation labor		0		$0		$0		$0		$0		$0		$271

		TOTAL PLANTING COSTS		0		$0		$0		$0		$0		$0		$2,996



		PLUM PRODUCTION COSTS PER ACRE

		Operation		Time (hrs/acre)		Labor Costs		Fuel		Lube and Repairs		Material Cost		Custom/Rent		Total Cost

		Cultural:

		Pests-Weeds-Dormant Strip Spray		0.24		$6		$0		$1		$27		$0		$35

		Prune-Dormant-Hand Crew		0		$406		$0		$0		$0		$0		$406

		Shred Brush		0.15		$4		$2		$2		$0		$0		$7

		Pests-Insects-Dormant Oil/Zinc		0.34		$9		$5		$3		$88		$0		$105

		Pollinate-Bee Hives		0		$0		$0		$0		$0		$175		$175

		Pests-Diseases @ Bloom		0.34		$9		$5		$3		$20		$0		$36

		Pests-Weeds-Spray Middles 4X		0.94		$25		$1		$3		$17		$0		$47

		Fertilize-UAN32 2X		0.5		$14		$4		$1		$63		$0		$81

		Insects-Codling Moth/Katydids		0.34		$9		$5		$3		$34		$0		$50

		Irrigate 12X		0		$0		$0		$0		$733		$0		$733

		Thin Fruit-Hand Crew		0		$508		$0		$0		$0		$0		$508

		Pests-Weeds-Spot Spray 2X		0.1		$3		$0		$0		$1		$0		$4

		Fertilize: Leaf Samples		0		$0		$0		$0		$0		$2		$2

		Pests-Insects-Mites		0.34		$9		$5		$3		$70		$0		$86

		Irrigation Labor		0		$228		$0		$0		$0		$0		$228

		Fertilize - Fall Zinc		0.75		$20		$5		$2		$0		$0		$28

		Pickup Truck Use		0.5		$14		$0		$0		$0		$0		$14

		ATV Use		0.34		$9		$5		$3		$6		$0		$23

		TOTAL CULTURAL COSTS		4.89		$1,275		$35		$24		$1,059		$177		$2,570

		Harvest:		0		$0		$0		$0		$0		$0		$0

		Pick Fruit-Hand Crew		1		$535		$6		$2		$0		$0		$543

		Haul To Shed		0		$0		$0		$0		$0		$224		$224

		Pack Fruit		0		$0		$0		$0		$0		$6,525		$6,525

		Sell		0		$0		$0		$0		$0		$1,440		$1,440

		TOTAL HARVEST COSTS		1		$535		$6		$2		$0		$8,189		$8,732

		Interest on Operating Capital at		0		$0		$0		$0		$0		$0		$65

		TOTAL OPERATING COSTS/ACRE		6		$1,809		$41		$26		$1,059		$8,366		$11,366

						1
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Table 1

				Table 1. Estimates of Labor Costs Based on Cost of Production Surveys ($/Acre)





												Total Cultivation Costs												Post-cultivation Costs



								Year				Labor				Other				Total Cult. Costs				Harvest				Other				Total Post-cult Costs				Total Prod. Costs						Total Labor Cost				Labor % of Total				Implied Labor Cost in 2023

				Broccoli				2023				775				2,775				3,550				5,600				2,135				7,735				11,285						4,415				39%				4,415



				Lettuce (Iceberg)				2023				929				3,566				4,495				7,200				2,745				9,945				14,440						5,609				39%				5,609



				Lettuce (Romain)				2023				929				3,713				4,642				6,800				2,593				9,393				14,035						5,349				38%				5,349



				Strawberry3				2021				6,777				14,908				21,685				53,022				13,237				66,259				87,944						41,344				47%				45,478



				Table Grapes4				2018				6,287				1,728				8,015				5,906				7,672				13,578				21,593						12,193				56%				18,655



				Avocado4				2020				1,863				8,155				10,018				1,460				290				1,750				11,768						2,812				24%				3,459



				Orange7				2021				482				2,318				2,800				923				2,808				3,731				6,531						2,860				44%				3,152



				Peach8				2017				502				3,132				3,634				1,575				333				1,908				5,542						2,889				52%				4,276



				Plum6				2016				1,275				1,295				2,570				543				8,189				8,732				11,302						6,051				54%				8,471



				Average								2,202				4,621				6,823				9,225				4,445				13,670				20,493						9,280				45%				10,985





				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.





Table 2

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation

				Broccoli		2023		$775.00		$26.65		29.08		$3,640		$26.65		136.59		$4,415		165.67		$4,415		2016		22.6		16.9		19.75						Avocado		2020		81.00		41.26		122.26		66%		34%		44,195		3,397		3.580		1.824		5.40		2,597.75		1,590.61		0.76

				Lettuce (Iceberg)		2023		$929.00		$26.65		34.86		$4,680		$26.65		175.61		$5,609		210.47		$5,609		2017		21.9		16		18.95						Broccoli		2023		29.08		136.59		165.67		18%		82%		112,620		833		3.275		15.382		18.66		8,969.86		22,397.73		10.77

				Lettuce (Romain)		2023		$929.00		$26.65		34.86		$4,420		$26.65		165.85		$5,349		200.71		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		34.86		175.61		210.47		17%		83%		102,143		571		3.561		17.937		21.50		10,335.55		37,649.63		18.10

				Strawberry		2021		$6,777.00		$25.20		268.93		$53,022		$25.20		2,104.05		$59,799		2,372.98		$65,779		2019												Lettuce (Romain)		2023		34.86		165.85		200.71		17%		83%		98,000		478		3.416		16.254		19.67		9,456.67		41,150.35		19.78

				Table Grapes		2018		$6,287.00		$16.90		372.01		$5,906		$16.90		349.47		$12,193		721.48		$18,655		2020		26.7		19.3		23						Orange		2021		19.13		36.63		55.75		34%		66%		161,107		3,202		3.081		5.901		8.98		4,318.44		2,805.23		1.35

				Avocado		2020		$1,863.00		$23.00		81.00		$949		$23.00		41.26		$2,812		122.26		$3,459		2021		28.9		21.5		25.2						Peach		2017		26.49		83.11		109.60		24%		76%		37,652		1,087		0.997		3.129		4.13		1,984.05		3,796.52		1.83

				Orange		2021		$482.00		$25.20		19.13		$923		$25.20		36.63		$1,405		55.75		$1,548		2022												Plum		2016		64.56		27.49		92.05		70%		30%		11,093		713		0.716		0.305		1.02		490.92		1,432.14		0.69

				Peach		2017		$502.00		$18.95		26.49		$1,575		$18.95		83.11		$2,077		109.60		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		268.93		2,104.05		2,372.98		11%		89%		46,729		651		12.567		98.320		110.89		53,310.96		170,333.03		81.89

				Plum		2016		$1,275.00		$19.75		64.56		$543		$19.75		27.49		$1,818		92.05		$2,545														Table Grapes		2018		372.01		349.47		721.48		52%		48%		86,643		9,941		32.232		30.279		62.51		30,053.43		6,288.21		3.02

				Average				$2,202.11		$23.22		103.43		$8,406.44		$23.22		346.67		$10,609		450.11		$12,270																												700,182		20,873		63.426		189.331		252.76		121,517.63		287,443.47		138.19



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		AVOCADOS 		44,195						44,195		3,397						3,397						121,517.63

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																																		BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																																		LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																																		LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																																		ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																																		PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																																		PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																																		STRAWBERRIES 				46,729				46,729				651				651

																																						TABLE GRAPES 		86,643						86,643		9,941						9,941





Landscape Table 1

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0

		(percent of total sample)																						7				3										22				52				42

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41.3				30.3				71.6				34,427				7		0

		(percent of total sample)																						12				48										47				16				26

		(percent of total for crop)																																				58				42



		Field Vegetables																						312,763				1,882				166						14.7				49.6				64.2				30,878

		(percent of total sample)																						45				9										16				26				23

		(percent of total for crop)																																				23				77



		Broccoli				2023				42				137				178						112,620				833				135						4.7				15.4				20.1				9,649				24		0

		(percent of total)																						16				4										5				8				7

		(percent of total for crop)																																				23				77



		Iceburg Lettuce				2023				50				176				225						102,143				571				179						5.1				17.9				23.0				11,069				40		0

		(percent of total)																						15				3										6				9				8

		(percent of total for crop)																																				22				78



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						14				2										5				9				8

		(percent of total for crop)																																				23				77



		Tree Fruits																						254,047				8,399				30						13.1				11.2				24.3				11,662

		(percent of total)																						36				40										15				6				9

		(percent of total for crop)																																				54				46



		Avocado				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0

		(percent of total)																						6				16										6				1				3

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4.8				5.9				10.7				5,161				3		0

		(percent of total)																						23				15										5				3				4

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1.5				3.1				4.6				2,227				4		0

		(percent of total)																						5				5										2				2				2

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1.2				0.3				1.5				718				2		0

		(percent of total)																						2				3										1				0				1

		(percent of total for crop)																																				80				20



		Total in Sample								1,344				3,120				4,464						700,182				20,873				34						88.8				189.3				278.1				133,722				309		0.01

		(percent of total)																																				32				68



		Total w/o Strawberries																																				69				91				160				76,967

		(percent of total)																																				43				57





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		133,722.36

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





IATRC Table 2

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0

		(percent of total sample)																						16				13										56				74				70

		(percent of total for crop)																																				17				83



		Lettuce

		Iceberg Lettuce				2023				50				171				221						100,072				571				175						5.0				17.1				22.1				10,610				39		0

		(percent of total)																						35				11										14				13				13

		(percent of total for crop)																																				23				77



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						34				9										14				12				13

		(percent of total for crop)																																				23				77



		Avocados				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0

		(percent of total)																						15				67										16				1				4

		(percent of total for crop)																																				75				25



		Total in Sample																						288,996				5,097				57						35				133				169				ERROR:#REF!				266		0.00

		(percent of total)																																				21				79





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		81,082.20

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





Sheet3

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						California Cost of Production Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (1,000 hrs)				Harvest Labor    (1,000 hrs)				Total Labor (1,000 hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19,729				98,322				118,051				56,756				181,339		87

		(percent of total sample)																						7				3										22				52				42

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41,329				30,279				71,608				34,427				7,203		3

		(percent of total sample)																						12				48										46				16				26

		(percent of total for crop)																																				58				42



		Broccoli				2023				42				137				178						112,620				833				135						4,685				15,384				20,069				9,649				24,092		12

		(percent of total)																						16				4										5				8				7

		(percent of total for crop)																																				23				77



		Lettuce (Iceberg)								50				176				225						102,143				571				179						5,087				17,937				23,024				11,069				40,322		19

		(percent of total)																						15														6				9				8

		(percent of total for crop)																																				22				78



		Lettuce (Romaine)				2023				50				166				216						98,000				478				205						4,880				16,254				21,134				10,161				44,214		21

		(percent of total)																						14														5				9				8

		(percent of total for crop)																																				23				77



		Avocado				2020				126				41				167						44,195				3,397				13						5,573				1,824				7,397				3,556				2,177		1

		(percent of total)																						6														6				1				3

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4,833				5,901				10,734				5,161				3,352		2

		(percent of total)																						23														5				3				4

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1,502				3,129				4,632				2,227				4,261		2

		(percent of total)																						5														2				2				2

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1,189				305				1,494				718				2,096		1

		(percent of total)																						2														1				0				1

		(percent of total for crop)																																				80				20



		Total in Sample								1,344				3,120				4,464						700,280				20,928										89,201				189,939				278,242				11,662				309,056		5.71





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		133,770,162.35

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





IATRC Table

		Table 1. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)



						California COP Survey																		2022 U.S. Census of Agriculture

		Crop				COP Survey Year				Cultivation Labor (hrs/acre)				Harvest Labor (hrs/acre)				Total Labor (hrs/acre)						Sown Acres 				Number of Farms				Acres/ Farm						Cultivation Labor      (million hrs)				Harvest Labor    (million hrs)				Total Labor (million hrs)				Total FTEs				Total hrs per operation		FTE per operation



		Strawberries				2021				422				2,104				2,526						46,729				651				72						19.7				98.3				118.1				56,756				181		0



		(percent of total sample)																						7				3										65				83				80

		(percent of total for crop)																																				17				83



		Table Grapes				2018				477				349				826						86,643				9,941				9						41.3				30.3				71.6				34,427				7		0

		(percent of total sample)																						45				215										136				26				48

		(percent of total for crop)																																				58				42



		Field Vegetables																						312,763				1,882				166						14.7				49.6				64.2				30,878

		(percent of total sample)																						162				41										48				42				43

		(percent of total for crop)																																				23				77



		Broccoli				2023				42				137				178						112,620				833				135						4.7				15.4				20.1				9,649				24		0

		(percent of total)																						58				18										15				13				14

		(percent of total for crop)																																				23				77



		Iceburg Lettuce				2023				50				176				225						102,143				571				179						5.1				17.9				23.0				11,069				40		0



		(percent of total)																						53				12										17				15				16

		(percent of total for crop)																																				22				78



		Romaine Lettuce				2023				50				166				216						98,000				478				205						4.9				16.3				21.1				10,161				44		0

		(percent of total)																						51				10										16				14				14

		(percent of total for crop)																																				23				77



		Tree Fruits																						254,047				8,399				30						13.1				11.2				24.3				11,662

		(percent of total)																						132				182										43				9				16

		(percent of total for crop)																																				54				46



		Avocados				2020				126				41				167						44,195				3,397				13						5.6				1.8				7.4				3,556				2		0



		(percent of total)																						23				74										18				2				5

		(percent of total for crop)																																				75				25



		Orange				2021				30				37				67						161,107				3,202				50						4.8				5.9				10.7				5,161				3		0

		(percent of total)																						83				69										16				5				7

		(percent of total for crop)																																				45				55



		Peach				2017				40				83				123						37,652				1,087				35						1.5				3.1				4.6				2,227				4		0

		(percent of total)																						20				24										5				3				3

		(percent of total for crop)																																				32				68



		Plum				2016				107				27				135						11,093				713				16						1.2				0.3				1.5				718				2		0

		(percent of total)																						6				15										4				0				1

		(percent of total for crop)																																				80				20



		Total in Sample																						193,067				4,619				42						30				118				148				133,722				309		0.01



		(percent of total)																																				20				80



		Total w/o Strawberries																																				11				20				30				76,967



		(percent of total)																																				35				65





		Row Labels				 ACRES BEARING				 ACRES GROWN				 ACRES HARVESTED				Total						 OPERATIONS WITH AREA HARVESTED				Total																		2080

		AVOCADOS 				44,195												44,195										0																		71,380.78

		BROCCOLI 												112,620				112,620						833				833																		FTE

		LETTUCE, HEAD 												102,143				102,143						571				571

		LETTUCE, ROMAINE 												98,000				98,000						478				478

		ORANGES 				161,107												161,107										0

		PEACHES 				37,652												37,652										0

		PLUMS 				11,093												11,093										0

		STRAWBERRIES 								46,729								46,729										0

		TABLE GRAPES 				86,643												86,643										0





Scenarios

		Table 3. Scenarios of Labor Reductions due to Automated Technology Adoption

						Base Labor Use																		Scenario 1																		Scenario 2

						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				FTE						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				FTE						Cult Labor (ml hrs)				Hvst Labor (ml hrs)				Total Labor (ml hrs)				Full-time Equivalent



		Strawberries				19.7				98.3				118.1				56,756						17.8				93.4				111.2				53,443						9.9				78.7				88.5				42,559

		Percent reduction from Base																						10				5				5.8										50				20				25.0



		Table Grapes				41.3				30.3				71.6				34,427						37.2				28.8				66.0				31,712						20.7				24.2				44.9				21,581

		Percent reduction from Base																						10				5				7.9										50				20				37.3



		Field Vegetables				14.7				49.6				64.2				30,878						13.2				44.6				57.8				27,791						7.3				29.7				37.1				17,823

		Percent reduction from Base																						10				10				10										50				40				42.3



		Tree Fruit				13.1				11.2				24.3				11,662						11.8				10.0				21.8				10,496						6.5				6.7				13.2				6,367

		Percent reduction from Base																						10				10				10										50				40				45.4



		Total				88.8				189.3				278.1				133,722						79.9				176.8				256.8				123,442						44.4				139.3				183.7				88,329



		Reduction from Base																						8.9				12.5				21.4				10,281						44.4				50.0				94.4				45,393

		Percent reduction from Base																						10.0				6.6				7.7										50				26.4				33.9





		Scenario 1 - Cultivation labor decreases by 10 percent for all crops, and harvest labor decreases by 5 percent for strawberries and table grapes, and by 10 percent for field vegetables and tree fruit

		Scenario 2 - Cultivation labor decreases by 50 percent for all crops, and harvest labor decreases by 20 pecent for strawberries and table grapes, and by 40 percent for field vegetables and tree fruit





Table 3 AEW

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Adverse Effective Wage Rate (California)		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation		Over UCCE Wages

				Broccoli		2023		$775.00		$18.65		41.55		$3,640		$26.65		136.59		$4,415		178.14		$4,415		2016		22.6		16.9		19.75						Avocado		2020		$14.77		126.13		41.26		167.39		75%		25%		44,195		3,397		5.574		1.824		7.40		3,557		2,177.81		1.05		37%

				Lettuce (Iceberg)		2023		$929.00		$18.65		49.81		$4,680		$26.65		175.61		$5,609		225.42		$5,609		2017		21.9		16		18.95						Broccoli		2023		$18.65		41.55		136.59		178.14		23%		77%		112,620		833		4.680		15.382		20.06		9,645		24,084.23		11.58		8%

				Lettuce (Romain)		2023		$929.00		$18.65		49.81		$4,420		$26.65		165.85		$5,349		215.67		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		$18.65		49.81		175.61		225.42		22%		78%		102,143		571		5.088		17.937		23.03		11,070		40,324.50		19.39		7%

				Strawberry		2021		$6,777.00		$16.05		422.24		$53,022		$25.20		2,104.05		$59,799		2,526.29		$65,779		2019												Lettuce (Romain)		2023		$18.65		49.81		165.85		215.67		23%		77%		98,000		478		4.882		16.254		21.14		10,161		44,216.04		21.26		7%

				Table Grapes		2018		$6,287.00		$13.18		477.01		$5,906		$16.90		349.47		$12,193		826.48		$18,655		2020		26.7		19.3		23						Orange		2021		$16.05		30.03		36.63		66.66		45%		55%		161,107		3,202		4.838		5.901		10.74		5,163		3,353.87		1.61		20%

				Avocado		2020		$1,863.00		$14.77		126.13		$949		$23.00		41.26		$2,812		167.39		$3,459		2021		28.9		21.5		25.2						Peach		2017		$12.57		39.94		83.11		123.05		32%		68%		37,652		1,087		1.504		3.129		4.63		2,227		4,262.26		2.05		12%

				Orange		2021		$482.00		$16.05		30.03		$923		$25.20		36.63		$1,405		66.66		$1,548		2022												Plum		2016		$11.89		107.23		27.49		134.73		80%		20%		11,093		713		1.190		0.305		1.49		719		2,096.10		1.01		46%

				Peach		2017		$502.00		$12.57		39.94		$1,575		$18.95		83.11		$2,077		123.05		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		$16.05		422.24		2,104.05		2,526.29		17%		83%		46,729		651		19.731		98.320		118.05		56,755		181,337.99		87.18		6%

				Plum		2016		$1,275.00		$11.89		107.23		$543		$19.75		27.49		$1,818		134.73		$2,545														Table Grapes		2018		$13.18		477.01		349.47		826.48		58%		42%		86,643		9,941		41.330		30.279		71.61		34,427		7,203.35		3.46		15%

				Average				$2,202.11		$15.61		149.31		$8,406.44		$23.22		346.67		$10,609		495.98		$12,270														Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A						700,182		20,873		88.816		189.331		278.15		133,725		309,056.16		148.58



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						Year		AEWR										Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2024		19.75										AVOCADOS 		44,195						44,195		3,397						3,397						133,724.52

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2023		18.65										BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																						2022		17.51										LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																						2021		16.05										LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																						2020		14.77										ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																						2019		13.92										PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																						2018		13.18										PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																						2017		12.57										STRAWBERRIES 				46,729				46,729				651				651

																										2016		11.89										TABLE GRAPES 		86,643						86,643		9,941						9,941





Table_Landscape

				Table 2. Estimates of Labor hrs Based on Cost of Production Surveys (Hrs/Acre)																																		Table 2. Estimates of Labor Hours Based on Cost of Production Surveys and 2022 Census of Agriculture (Hrs/Acre)

						Year		Total Cultivation Labor ($/acre)		Total Cultivation Labor ($/hr)		Total Cultivation Labor (hrs/acre)		Harvest Labor ($/acre)		Harvest Labor ($/hr)		Harvest Labor (hrs/acre)		Total Labor Cost		Total Labor (hrs/acre)		Implied Labor Cost in 2023				Machine Operators		General Labor		Average						Crop		Year		Adverse Effective Wage Rate (California)		Cultivation Labor (hrs/acre)		Harvest Labor (hrs/acre)		Total Labor (hrs/acre)		% Cultivation		% Harvest		2022 Census Acres Bearing/Grown/Harvested		2022 Census Operations		Cultivation Labor (Million hrs)		Harvest Labor (Million hrs)		Total Labor (Million hrs)		Total FTEs		Total hrs per operation		FTE per operation		Over UCCE Wages





				Broccoli		2023		$775.00		$18.65		41.55		$3,640		$26.65		136.59		$4,415		178.14		$4,415		2016		22.6		16.9		19.75						Avocado		2020		$14.77		126.13		41.26		167.39		75%		25%		44,195		3,397		5.574		1.824		7.40		3,557		2,177.81		1.05		37%





				Lettuce (Iceberg)		2023		$929.00		$18.65		49.81		$4,680		$26.65		175.61		$5,609		225.42		$5,609		2017		21.9		16		18.95						Broccoli		2023		$18.65		41.55		136.59		178.14		23%		77%		112,620		833		4.680		15.382		20.06		9,645		24,084.23		11.58		8%





				Lettuce (Romain)		2023		$929.00		$18.65		49.81		$4,420		$26.65		165.85		$5,349		215.67		$5,349		2018		18.3		15.5		16.9						Lettuce (Iceberg)		2023		$18.65		49.81		175.61		225.42		22%		78%		102,143		571		5.088		17.937		23.03		11,070		40,324.50		19.39		7%





				Strawberry		2021		$6,777.00		$16.05		422.24		$53,022		$25.20		2,104.05		$59,799		2,526.29		$65,779		2019												Lettuce (Romain)		2023		$18.65		49.81		165.85		215.67		23%		77%		98,000		478		4.882		16.254		21.14		10,161		44,216.04		21.26		7%





				Table Grapes		2018		$6,287.00		$13.18		477.01		$5,906		$16.90		349.47		$12,193		826.48		$18,655		2020		26.7		19.3		23						Orange		2021		$16.05		30.03		36.63		66.66		45%		55%		161,107		3,202		4.838		5.901		10.74		5,163		3,353.87		1.61		20%





				Avocado		2020		$1,863.00		$14.77		126.13		$949		$23.00		41.26		$2,812		167.39		$3,459		2021		28.9		21.5		25.2						Peach		2017		$12.57		39.94		83.11		123.05		32%		68%		37,652		1,087		1.504		3.129		4.63		2,227		4,262.26		2.05		12%





				Orange		2021		$482.00		$16.05		30.03		$923		$25.20		36.63		$1,405		66.66		$1,548		2022												Plum		2016		$11.89		107.23		27.49		134.73		80%		20%		11,093		713		1.190		0.305		1.49		719		2,096.10		1.01		46%





				Peach		2017		$502.00		$12.57		39.94		$1,575		$18.95		83.11		$2,077		123.05		$3,074		2023		29.6		23.7		26.65						Strawberry		2021		$16.05		422.24		2,104.05		2,526.29		17%		83%		46,729		651		19.731		98.320		118.05		56,755		181,337.99		87.18		6%





				Plum		2016		$1,275.00		$11.89		107.23		$543		$19.75		27.49		$1,818		134.73		$2,545														Table Grapes		2018		$13.18		477.01		349.47		826.48		58%		42%		86,643		9,941		41.330		30.279		71.61		34,427		7,203.35		3.46		-35%







				Average				$2,202.11		$15.61		149.31		$8,406.44		$23.22		346.67		$10,609		495.98		$13,486														Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A						700,182		20,873		88.816		189.331		278.15		133,725		309,056.16		148.58



				Broccoli - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						Year		AEWR										Row Labels		 ACRES BEARING		 ACRES GROWN		 ACRES HARVESTED		Total		 OPERATIONS WITH AREA BEARING		 OPERATIONS WITH AREA GROWN		 OPERATIONS WITH AREA HARVESTED		Total						2080

				Lettuce (Iceberg) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2024		19.75										AVOCADOS 		44,195						44,195		3,397						3,397						133,724.52

				Lettuce (Romain) - In addition to the labor component of cultivation costs, we estimate that 65% of the "Harvest and Field Pack" cost is labor cost.																						2023		18.65										BROCCOLI 						112,620		112,620						833		833						FTE

				Strawberries - In addition to the labor component of cultivation costs, the CRS survey estimates that 65% of the "Harvest" cost is labor cost.																						2022		17.51										LETTUCE, HEAD 						102,143		102,143						571		571

				Table Grapes - In addition to the labor component of cultivation costs, the CRS survey estimates that 100% of the "Pick and Field Pack" cost is labor cost.																						2021		16.05										LETTUCE, ROMAINE 						98,000		98,000						478		478

				Avocados - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost is labor cost.																						2020		14.77										ORANGES 		161,107						161,107		3,202						3,202

				Oranges - In addition to the labor component of cultivation costs, we estimate that 65% of the "Picking" cost and "Packing" cost is labor cost.																						2019		13.92										PEACHES 		37,652						37,652		1,087						1,087

				Peaches - In addition to the labor component of cultivation costs, we estimate that 65% of the "Thinning" and "Prunning" contracting cost is labor cost, as well as 65% of the "Hand Pick and Field Sort" costs.																						2018		13.18										PLUMS 		11,093						11,093		713						713

				Plums - In addition to the labor component of cultivation costs, and the labor component of the "Picking" cost reported in the survey, we estimate that 65% of the "Pack Fruit" costs are labor costs.																						2017		12.57										STRAWBERRIES 				46,729				46,729				651				651

																										2016		11.89										TABLE GRAPES 		86,643						86,643		9,941						9,941





Wage Rates

								2016		2017		2018		2019		2020		2021		2022		2023

				Machine Operators				22.6		21.9		18.3				26.7		28.9				29.6				1.3515981735

				General Labor				16.9		16		15.5				19.3		21.5				23.7				1.48125

								1.4023668639		1.48125		1.5290322581				1.2279792746		1.1023255814

								Plums				Table Grapes*				Avocado		Oranges, Strawberries				Brocolli, Iceburg, Romaine

												*Seems these re using very low base rates for some reason






Harvesting Technology

Not Widely Available

Very little harvesting
technology at FIRA.

Much technology
developed in
countries with more
acute labor problems
than California!

% CALPOLY

Results from Survey of 2023 FIRA Participants

Type of Technology

Cultural Harvesting Drone Other
Number 17 3 4 17
(Percent) (41) (7) (10) (41)
Technology Availability
Available Limited Under Development
Number 29 2 10
(Percent) (71) (5) (24)
Company Headquarters
United States Outside the
California (outside California) United States
Number 18 5 18
(Percent) (44) (12) (44)




		Type of Technology



		

		Cultural

		Harvesting

		Drone

		Other



		Number

		17

		3

		4

		17



		  (Percent)

		(41)

		(7)

		(10)

		(41)



		Technology Availability



		

		Available

		Limited

		Under Development



		Number

		29

		2

		10



		  (Percent)

		(71)

		(5)

		(24)



		Company Headquarters



		

		California

		United States (outside California)

		Outside the

United States



		Number

		18

		5

		18



		  (Percent)

		(44)

		(12)

		(44)








Harvesting Technology Adoption
will be Slower

=> Many articles on harvesting technology on the verge of
revolutionizing the industry from 10-20 years ago!

=> Cultivation technologies can be used on multiple crops, but
harvesting technologies are more crop-specific.
- Each crop has limited number of producers
- Harvesting any individual crop is uniquely tricky
- Harvesting technology adoption typically in tandem with adoption
of crop varieties or other agricultural practices

% CALPOLY




Intermediary Technologies Reduce
Incentives for Full Automation

Leafy greens:
Thinning and
Weeding

technologies

Tree fruit: Mechanical

Strawberries and
Harvest Platforms

Table Grapes:
Field Conveyance

% CALPOLY



Harvest Technology Adoption
Depends on Crop Variety
Development and Adoption

Strawberries: New varieties that are easier to pick
=> Goes against breeding for flavor and delicacy

Tree fruit: New varieties with dwarf trunks grown on trellises

=> This replacement will take a while as trees are production for
many years!

Leafy greens: New varieties with longer stems
=> May not look the same as traditional varieties in supermarkets

% CALPOLY



Two More Things

Harvesting fresh produce is particularly hard to automate
=> Requires more delicacy than fruit or vegetables for processing
=> We are supposed to eat more fresh produce!

Recent Changes in H-2A:
=> New Methodology to Estimate Adverse Effect Wage Rate (AEWR).

-> Two separate skill levels (Skill Level I and Skill Level 1l)
-> CA rates go from $19.97/hr to 16.90/hr.

=> Housing subsidies to producers (?)

% CALPOLY



California Fruit and Vegetable Producers Face Many
Challenges

=> Labor availability and costs
=> Compliance costs
=> Other resource constraints

What Role Do Imports Play for Producers Addressing

These Challenges?
=> Compete with domestic production?
=> Seasonally complement domestic production?

% CALPOLY



U.S. Strawberry Trade

=> Strawberry imports are

growing but appear
complementary

=> Import in the winter:
-> 20 percent of annual

supply

=> Export in the summer:

-> 10 percent of total
supply
% CALPOLY

U.S. Strawberry Net Imports: 2017-2025 (mlbs)

140
120

100
80
60

Source: USDA/ERS - Fruit Trade Data, no strawberries in Fruit Yearbook



U.S. Avocado Trade

U.S. Hass A do Net | ts: 2017-2025 (t/b.
=> Roughly 90 percent Of ass Avacado Net Imports (tlbs)

U.S. avocados are
imported

350000
300000
250000
200000

=> U.S. is now the residual

150000

supplier in the U.S. 100000
market 50000
0
=> Hass avocado trees are ISFICANC I A A A A R
- FIFTETETETETESETEN
productive for 30-50 s s s ) s s < S s
years I Source: USDA/ERS - Fruit Trade Data, imports not in Fruit Yearbook
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Head Lettuce: U.S. Production
and Trade Trends

U.S. Fresh Head Lettuce Production, Imports and

=>U.S. once a major net Exports: 1970-2024 (cwt)

lettuce exporter 5,000
. 7,000
=> U.S. a net importer most 6,000
years since 2014 5,000
4,000
=> Imports/exports less than 3,000
2,000
5 percent total
1,000
- . . 0 &= [ 11111 [] EEEER EEEEN
=> Production/consumption w0l & S S SIS ST ESS S
decreasing v N Y N N N N Y v v v v v v
B Production Imports M Exports

Source: USDA/ERS — Veg Yearbook

% CALPOLY



Romaine and Leaf Lettuce: U.S.
Production and trade

Romaine and Leaf Lettuce: U.S. Production, Imports and
Exports 1989-2024 (cwt)
=> U.S. production and 8,000

consumption is growing 7,000

6,000
=> Imports are growing 5000

4,000

3,000
=> Exports have been steady - 000
steady =t

0 SE=sssEsEENENNQHN] [ ]  EEBENEDHE ninni
A § & S

[
=> Both imports and exports .0 $ & & &
NN ON N
roughly 10 percent of

production in recent years
Source: USDA/ERS — Veg Yearbook
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Total U.S. Lettuce Net Imports

U.S. Lettuce Net Imports: 2017-2025 (t/bs)

Combined U.S. 200000
lettuce net imports 150000
show a cyclical 100000
pattern: 50000

0

Import in the winter

-50000

-100000

Export in the summer &S
3¢

Source: USDA/ERS — Veg Trade Data
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Preliminary Conclusions

Further automation in CA crops likely to come from more focus
on harvesting.

Automated harvesting will be more difficult and adoption
slower than for automated cultivation tasks for a variety of
reasons.

Not only will automation reduce demand for labor, but it will
also change the labor skill producers seek n their workers

Net imports are increasing but are largely complementary and
help producers maintain supply throughout the year.
% CALPOLY
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