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A comparative analysis

* Indexes of Labor Efficiency:
- Production per labor hour (kg/h)
- Productivity of labor (kg/$)
- Cost of labor per yield ($/kg)

* Labor requirements in CEA
- Labor and Automation
- Workforce training needs
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Labor Efficiency Indexes

* Assess their operational efficiency in comparison to peers

Benchmarks for growers o Assess operational efficiency of the farm over time
* Implementing new production systems

Identify the extent of

3 P 0 o |dentify areas that may benefit from increased automation
automation within indoor Y v

 |dentify areas that may benefit from workforce training

farms and greenhouses

* Reduce operational costs,

Make informed decisions « Enhance the sustainability
* Enhance competitiveness
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Country of Origin: Indoor Farms

USA,45% USA,71%

Not Reported , 9 %

Hong Kong , 2 %
Mexico, 2 %
Brazil, 2 %
Pakistan , 2 %
Turkey , 2 %
Denmark , 2 %

Chile , 2 %
Saudi Arabia , 2 %

Countries

Canada, 27 %

Peru,3%

Predomlnantly from the U S

Country of Origin: Greenhouses

UAE, 3%
Congo, 3%

Jamaica, 3 %

d -~
NotReported , 6%  *

Chile , 3 %
Canad urlgy? 3%
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Younger farms, between 1 and 5 years old
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Age: Indoor Farms

1to5Syearsold, 70 % Less than 1 yearold, 10 %

Not reported , 20 %

Age

AImost half are 1 to5 y/o
i i 1/3 are 6 to 10 y/o

1to5yearsold, 48 %

Age: Greenhouses

Lessthan 1yearold, 8 %

Not reported , 4 %

11 ormore veaisold , 12 %
w \\

6to 10 years old , 28 %




More diversity in type and maturity of crops.
Herbs are sold as microgreens. Other crops

are mostly sold as baby.

Crops Grown in Indoor Farms

Except spinach, which is sold as baby or
~ mature, all other suggested crops are grown

- to maturity
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Crops Grown in Greenhouses
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Located in rural or agricultural land
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Mot reported

A town or village

Rural or agricultural land

Suburban area surrounding the center of a city
Urban area within the center of a city

100

Located in Urban and suburban areas :
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Total Annual Production per Area

varieties you grow?
Indoor Farms
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What is the total growing area dedicated to produce leafy greens on your farm, combining all shelf space, for all

Greenhouse Farms

R —

Production relative to growing area is higher in indoor farms than in Greenhouses
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Daily Labor per Area (labor hour per m?-day)

Indoor Farms Greenhouse Farms
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More labor hours are required per m? day in Indoor Farms relative to Greenhouses
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Total Annual Production per Labor hour

Indoor Farms Greenhouse Farms

15 20 30
|
20 30

15

10
10

5.86 kg/labor hour

RN

Annual Production (kg) per labor hour
]
Annual Production (kg) per labor hour

e 1.29 kg/labor hour

LS

Production in kg per labor hour is smaller in Indoor Farms than in Greenhouses
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Production-related activities

Nursery

Seeding

Culturing

Scouting

Transportation

Media Preparation

Nutrient Solution Preparation

Cultivation

1) Labor hours (%)

Nutrient Solution Preparation

Scouting

. Support activities
Transplanting

Integrated Pest Management
(IPM)

Mid-culture Re-spacing
Transportation

committed to:
2) Automation

Harvesting and Post-
Harvest

Food Safety Control

Trimming

Harvesting Job Training

Produce Washing

Packaging System and Data Control
Shipping

General Cleaning and
Sanitation

General Cleaning
System Sanitation
Worker Sanitation

Distribution and
Logistics

Warehouse Operations
Delivery
Logistic Coordination

13

and Support Activities

INDOOR FARMS
System and
Data Control Nursery
Job Training 7% 8%
5%

Food Safety
Control
11%

Cultivation
20%

IPM
5%

Distribution and
Logistics
8%

Harvesting and
Post-Harvest
24%

Combining Labor hours committed to Production-related Stages

GREENHOUSE
System and
Data Control Nursery
7% 7%

Job Training
7%

Cultivation
Food Safety 17%
Control

9%

IPM
8%

Distribution

and Logistics
7% Has ‘stiﬁg and

Post-Harvest
28%
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~ © We do not have this task % ™ Partially Automated
.
Automation per Stages g
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100% 100% . >
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Payr0| | Wages Paid ($/hour)
< 60
_:é: 50
Wages:
g 2 40
What is the average hourly wage (in E 30
USS) in your farm in the production of 5
leafy greens? 5 20
3
* Please note that we focus on £ 10 . .
production-related stages and not on g 0 - B
administration, finance or marketing. & less than $10 $10to $13 $13to 516 $16to 519 $19to 622 $22 or more
® Indoor Farms ~ ® Greenhouses
Benefits Paid (%)
Benefits: s S0
Consider benefit loading the percentage _g 40
over wages that an employer pays for 2 5
employment (e.g. related taxes, health g
benefits, unemployment benefits such as é 20
retirement). =
) ) . S 10 ‘
What is the average benefit loading (%) on & . l _‘ =
the hourly wage in the production of leafy T o -E
greens? 5 less than 10%  10%to 20%  20%to30%  30%to40%  40%to50%  50% or more
a
®Indoor Farms  ® Greenhouses
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Payroll

Indoor Farms

Percentage of total 8 -

payroll committed £ £

to Administration, 5 2 T 5

Finance and g | g

Marketing & ol 2

Personnel (%) “ %
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Greenhouse Farms
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Labor costs and Productivity Index

Survey data findings: Indoor Farms are more labor-intensive than Greenhouses

Kg/m? Kg/labor hour Labor hour/m?2 day

e 6% 38

Findings from the Productivity Index Analysis: Greenhouses have much lower labor costs

» Indoor Farms and Greenhouses (mostly) pay similar wages, but Greenhouses (mostly) offered higher benefits.
» Indoor farms had higher percentage of total payroll committed to Administration, Finance and Marketing

Personnel
Index (median values) Unit Indoor Farms Greenhouses
Labor costs (Production-related)* $/m2-day 1.02 0.18
Labor costs (adding Adm, Fin, Mkt)* S/m?-day 1.33 0.21
Productivity of Labor kg/wage $ 0.06 0.26
Costs of Labor per kg of Production wage $/kg 18.03 3.82

* Total growing area
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»Indoor Farms (shorter cycles and higher plant density) can achieve higher
yields per area but are also likely to be more labor-intensive than
Greenhouses.

» Productivity Index Analysis showed that higher labor requirements, could
make labor costs per kg of produce 4.7 times larger in Indoor Farms.

» Important training skills needed in CEA farms:

»Indoor Farms tend to use more manual labor in the nursery stage, and more automation
in the harvest and post-harvest stage. s

» Greenhouses need more workers in the cultivation stage.

»Indoor Farms have to focus on quality attributes that attract a price premium
while simultaneously implementing efficient operating standards.
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Thank you!

- agriculture urbaine
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