%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

The Social Cost of Managing Invasive Species: The Case of Citrus Greening

Audrey Rizk
Graduate Student
Food and Resource Economics
University of Florida
arizk@ufl.edu

Ariel Singerman
Assistant Professor
Food and Resource Economics
University of Florida
singerman@ufl.edu

Selected Poster prepared for presentation at the 2020 Agricultural & Applied
Economics Association Annual Meeting, Kansas City, MO, July 26-28, 2020

Copyright 2020 by Audrey Rizk and Ariel Singerman. All rights reserved. Readers may make
verbatim copies of this document for non-commercial purposes by any means, provided that this
copyright notice appears on all such copies.



The Social Cost of Managing Invasive Species:

The Case of Citrus Greening

Audrey Rizk! and Ariel Singerman?

'Graduate Assistant, 2Assistant Professor, Food and Resource Economics Department, University of Florida

UFIIFAS

UNIVERSITY of FLORIDA

FOOD & RESOURCE

ECONOMICS
DEPARTMENT

1 — Introduction

* Since citrus greening — a bacterial disease transmitted by
the Asian citrus psyllid (ACP) — was found in Florida,
orange production statewide has decreased by 74% (Fig 1).

Figure 1: Orange Production in Florida
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 Jo mitigate losses, growers have adopted an intensive
insecticide program to control the ACP population.

* While such practice helps control the spread of the disease,
it generates negative externalities. Thus, growers’ pest
control decisions have wide-ranging impacts beyond their
own farm.

 The load per area Iindicator incorporates the multiple
externalities associated with chemical use. In Florida, the
toxicity of insecticides used per acre increased almost
three-fold since greening was found (Fig. 2).

Figure 2: Toxicity of Insecticide Use for Oranges in Florida

700
650
600
550
500
450
400
350
300
250
200

Load per Acre

2003 2005 2009 2011 2015 2017

2 — Objective

We simulate the profit maximizing problem of a representative
citrus grower to quantify the differential impact of
iImplementing a tax policy on insecticide use that accounts for
their externalities (i.e., toxicity) relative to a tax on quantity.

3 — Data and Methods

» Used historical yield and price data for Valencia oranges to generate correlated random draws.

» Used data from the International Union of Pure and Applied Chemistry database to compute the
toxicity of each insecticide used on oranges in Florida.

 Modeled a damage function that also incorporates the ACP Kkill rate of insecticides. For
parametrization we followed references from the biological literature.

 Simulated the profit maximization of a representative citrus grower in Florida under different
scenarios including: (1) a baseline with no tax, (2) load (toxicity) tax, (3) a quantity tax.

Representative Citrus Grower Profit Function for Load Tax Scenario:
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[;: Use of insecticide |
w;: Cost of insecticide |
L;: Load of insecticide |

C: Average cost of production not related to
insecticides

7: Load tax rate

P: Price of Valencia oranges in Florida

Y: Maximum potential yield in absence of ACP
0: Slope of rectangular hyperbola at origin

n. Rectangular hyperbola horizontal asymptote
Ny: ACP population

4 — Results
Load Tax Quantity Tax

ACP Tax % Load Avg. % Yield | Avg. % Profit| % Load Avg. % Yield Avg. % Profit

Level r(a;)e reduction reduction reduction reduction reduction reduction
10 -77.01 -0.85 -4.99 -3.80 -0.05 -0.43
20 095 -895.32 -4.34 -22.29 -0.74 -0.05 -0.94
30 -70.84 -5.04 -40.86 -0.02 -0.02 -1.16
40 -51.17 -3.87 -55.03 0.00 0.00 -1.27
10 -85.17 -1.36 -7.96 -7.78 -0.09 -0.86
20 0 50 -89.60 -4.87 -27.87 -1.98 -0.19 -1.90
30 -88.00 -6.83 -51.79 -0.06 -0.06 -2.33
40 -84.16 -7.10 -74.31 0.00 0.00 -2.55
10 -100.00 -3.91 -14.27 -86.93 -2.18 -11.80
20 10 -99.99 -10.52 -53.93 -51.07 -3.97 -32.36
30 -99.98 -15.11 -98.82 -23.20 -2.93 -44 .64
40 -99.93 -17.53 -141.77 -0.51 -1.57 -51.71

5 — Conclusions

 We found that even a modest tax on the toxicity (Load) of insecticides would contribute to

significantly reduce their use and social cost.

* Given the significant impact such a tax has on the grower’s yield and profit, the approach could

be used by policymakers to encourage growers to adopt area-wide pest management by making
coordinated sprays exempt from the tax.
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