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Variability in weekly sale price for cello  carrots
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Variability in weekly sale price for jumbo carrots
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Average cello price: $0.30/lb

Average jumbo  price: $0.26/lb Source: USDA, 2018

Source: USDA-AMS, 2018 

Jumbo Yield

Total Revenue

Production costs Unit Unit/Acre Cost/Unit Cost/Acre
Seeds Thousand Seeds 550 $0.75 $412.50

Soil amendments/pH materials Ton 0.75 $57.00 $21.25
Total fertilizer (except ammonium nitrate) $130.59

Herbicides Application 3 $25.04 $75.12
Fungicides Application 17 $22.11 $375.87

Insecticides Application 2 $18.36 $36.72
Nematicides Application 1 $287.25 $287.25

Machinery & irrigation operation $292.39
Ownership & overhead(machinery, land, etc.) $514.20

Other input costs (monitoring labor, interest, etc.) $75.42
Harvesting costs Unit Cost/Unit

Harvesting, hauling, packing, marketing Pound of carrot $0.15

Total Cost

0.56” - 1.5”

>1.5”

• Negative exponential utility function 
is used to analyze farmers’ decision

• Farmers’ relative risk aversion coefficient
0.0 (Risk neutral) - 4.0 (Extremely risk averse)

- Only 2 years  of carrot production experiments • Analyze a more comprehensive 
dataset to simulate carrot yield

• Evaluate economic / 
environmental tradeoffs

• Account for crop rotation

Monte Carlo simulation to capture production and market risks 
Carrot yield and sale price simulation: multivariate empirical distribution Nitrogen fertilizer price simulation: empirical distribution

• Certainty equivalent (CE) is calculated 
- assuming specific utility

Participatory modelling process

3 commonly used
N rates

200, 250, and 300
(lbs/acre)

Protect water quality 150 lbs of N/acre

Minimum payment for producers  to 
switch to a lower N rate is calculated

• Producers’ perceptions toward risks can influence their N application 
decisions

- Two production seasons (2016-2017; 2017-2018)
- Two fresh market cultivars: Choctaw and Maverick
- 8 N fertilizer application rates:

- 50, 100, 150, 200, 250, 300, 350, and 400 lbs of N/acre 
- 4 plots for each rate
- Dry fertilizer applied via banding, multiple applications

Data: Carrot Production Experiments
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Box plots diagram for simulated net return

Variability in historical price for ammonium nitrate fertilizer    

Carrot production budget (Athearn, 2019)

• Significant interest in carrot production in Florida
- Total acreage - while still small 

- expanded two-fold in 2012-2017

• How can producers’ risk attitudes be accounted for when 
developing N management recommendations and water 
quality policies?
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• $1.2 billion in agricultural output

• Carrot is being introduced into existing crop rotations 

• Water quality protection and restoration is an important priority 

• UF/IFAS has been developing nutrient management 
recommendations for carrot 

Optimize yield Protect water quality

I. To examine the effect of N application rates 
on carrot net return levels and variability ($)

II. To analyze the impacts of producers’ risk 
perceptions on N rate decisions

III. To discuss implications of risk analysis for 
Florida’s agricultural water quality policy 

Background

• Nitrogen (N) management strategies should be 
tailored to the needs of this emerging crop

Images from UF/IFAS and FDACS

Images from UF/IFAS and FDACS

Study Area: Suwannee River Basin

- Planting in October, harvesting in April
- 15 carrot from sampled to measure size at harvest

- Limited weather variability 
- Limited data to differentiate two carrot varieties

- No consideration of water quality implications
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Impact of producers’ risk perceptions 
on N rate decision 

Minimum payment for producers to switch to
N = 150 lbs/acre

N=200 lbs/acre 

N=150 lbs/acre

N=250 lbs/acre

N=300 lbs/acre

Risk neutral 
producers

Extremely risk  averse  
producers

$377.6/acre $584.7/acre 

$233.3/acre $332.7/acre

$122.2/acre $276.7/acre 

The most preferred rate for all 
risk aversion levels 

$/acre

<0.56”

Other polices can include: 
water quality credit trading, taxes, etc.

$/acre

Objectives

• Simulated net returns for N = 200 and 250 lbs /acre are the highest among the 8 rates, 
and they are statistically the same.

• 200 lbs of N/acre is farmers’ most preferred rate 
• If incentives are used to motivate the switch from 200 to 150 lbs of N/acre

$ will be needed
- Extremely risk-averse producers          $584.7/acre  
- Risk-neutral producers                           $377.6/acre
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