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IINVASIVE NVASIVE SSPECIESPECIES
CCROP ROP LLOSSES OSSES AND AND RRELATED ELATED CCONTROL ONTROL CCOSTSOSTS
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Source: Pimentel, et al., 2000. BioScience (50:1),



EECONOMIC CONOMIC CCONCEPTSONCEPTS

Public goodPublic good  –– Consumption by one Consumption by one
person does not preclude or make moreperson does not preclude or make more
expensive consumption by another.expensive consumption by another.
Example: national defenseExample: national defense
External costExternal cost  –– Occurs when producers Occurs when producers
or consumers do not incur the full cost ofor consumers do not incur the full cost of
their actions.their actions.
Example: Pesticide pollution of a streamExample: Pesticide pollution of a stream



MMARKETARKET  VS.VS. P POLICYOLICY S SOLUTIONSOLUTIONS

  Market solutionMarket solution  –– may be industry wide. may be industry wide.
Groups of individuals agree to changeGroups of individuals agree to change
behavior for common good.behavior for common good.
Public Policy ActionPublic Policy Action  –– Public good Public good
characteristics point to market failure butcharacteristics point to market failure but
not the appropriate form of governmentnot the appropriate form of government
action.action.
Most pest management regulation of Most pest management regulation of agag
are related to environmental concerns.are related to environmental concerns.



PPOLICY OLICY OOPTIONS PTIONS FORFOR  IINVASIVESNVASIVES

  ExclusionExclusion  or b  or border measuresorder measures  ––
prohibit entry into the country or a regionprohibit entry into the country or a region
of the country.of the country.
ContainmentContainment  –– limit spread once the pest limit spread once the pest
is establishedis established
EradicationEradication  –– eliminate a pest from a eliminate a pest from a
region.region.
MonitoringMonitoring  –– outbreaks and movement outbreaks and movement



AANIMAL NIMAL ANDAND  PPLANTLANT I INSPECTION NSPECTION SSERVICEERVICE
(APHIS)(APHIS)

 Charged with protecting the US against Charged with protecting the US against
entry of new pests and diseases primarilyentry of new pests and diseases primarily
of agricultural animals and plants.of agricultural animals and plants.
Border rules for imported farm productsBorder rules for imported farm products
Control of accidental entry of farm pestsControl of accidental entry of farm pests
brought to the US by travelers.brought to the US by travelers.
Pest eradication programs.Pest eradication programs.
Now part of the Dept. of HomelandNow part of the Dept. of Homeland
SecuritySecurity



PPRIVATE RIVATE SSECTOR ECTOR MMANAGEMENTANAGEMENT
OFOF  EESTABLISHED STABLISHED IINFESTATIONSNFESTATIONS

ResistanceCultural control

Biological controlCrop rotation

SolarizatoinPlant breeding



PARTIES IMPACTED PARTIES IMPACTED BYBY
INVASIVE SPECIESINVASIVE SPECIES

 Agricultural industries Agricultural industries
 Growers  Growers –– lower income, higher costs, higher lower income, higher costs, higher
market pricemarket price
 Marketing sector  Marketing sector –– restrictions on exports restrictions on exports
 Input suppliers  Input suppliers –– demand for labor, fuel, demand for labor, fuel,
seed, and other inputs may increase orseed, and other inputs may increase or
decreasedecrease

Consumers Consumers –– increase in price increase in price
Taxpayers Taxpayers –– public funding for programs public funding for programs



RRESEARCH ESEARCH EEXAMPLESXAMPLES

•• ““Risk assessment of plant - parasiticRisk assessment of plant - parasitic
nematodesnematodes””, Ferris et al., Ferris et al.

““A rational regulatory policy: the case ofA rational regulatory policy: the case of
KarnalKarnal bunt bunt””, , GlauberGlauber and  and NarrodNarrod..

Daniel Sumner, Editor.2000. Exotic Pests
and Diseases, Iowa State Press.



RRISK ISK AASSESSMENT SSESSMENT OFOF  PPLANTLANT
PPARASITIC ARASITIC NNEMATODES EMATODES ININ CA CA

61%61%Percent of total valuePercent of total value

$18 billion$18 billionValue of affected commoditiesValue of affected commodities

77Number of top 10 commoditiesNumber of top 10 commodities
impactedimpacted

$30 billion$30 billionTotal value of productionTotal value of production

Major crops impacted: Grapes, nursery, lettuce,
 citrus, cotton, strawberries, alfalfa



GGROWER ROWER CCOSTS OSTS ANDAND  BBENEFITS ENEFITS OFOF

EERADICATINGRADICATING N NEMATODES EMATODES 
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TTOTAL OTAL CCOST OST OFOF  WWIDESPREADIDESPREAD
NNEMATODE EMATODE EESTABLISHMENTSTABLISHMENT
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33ReniformReniform

StingSting
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$ million$ million

NematodeNematode



KKARNAL ARNAL BBUNT UNT DDISEASEISEASE
BBRIEF RIEF HHISTORYISTORY

 1982  1982 –– Wheat disease found in Mexico. Wheat disease found in Mexico.
1988 1988 –– USDA risk assessment found risk to USDA risk assessment found risk to

be high due to border proximity.be high due to border proximity.
1991 1991 –– USDA assessment; recommends USDA assessment; recommends

quarantine in the event of an introduction.quarantine in the event of an introduction.
1996 1996 –– Detection in AZ. USDA emergency Detection in AZ. USDA emergency

quarantine in AZ, CA, NM, and TX.quarantine in AZ, CA, NM, and TX.



IIMPACT MPACT OFOF  RREDUCED EDUCED EEXPORTS XPORTS FROMFROM

AAN N OOUTBREAK UTBREAK OFOF  KKARNAL ARNAL BBUNTUNT  
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CCOSTS OSTS DDUE UE TOTO K KARNAL ARNAL BBUNTUNT
RREGULATIONSEGULATIONS

1.21.2Plowdown of infected fieldsPlowdown of infected fields

6.06.0
Restrictions on seed movementRestrictions on seed movement
     Loss in value of seed     Loss in value of seed

28.028.0
MillfeedMillfeed treatment treatment
    KB - negative grain value loss    KB - negative grain value loss

.6.6Railcar cleaning and disinfectingRailcar cleaning and disinfecting
4.24.2KB + grain diverted to cattle feedKB + grain diverted to cattle feed

Cost ($ million)Cost ($ million)ItemItem



QQUARANTINE BENEFITS UARANTINE BENEFITS ANDAND

CCOSTSOSTS ($ MILLION)($ MILLION)

Reduction in ExportsReduction in Exports

$1,973$1,973

- 4.2- 4.2

- 1.2- 1.2

$1,979$1,979

10%10%

$5,090$5,090Net benefitNet benefit

- 4.2- 4.2Cost: Diversion to cattle feedCost: Diversion to cattle feed

- 1.2- 1.2Cost: Plowdown of fieldsCost: Plowdown of fields

$5,095$5,095Benefit over 10 yearsBenefit over 10 years

25%25%



AADDITIONAL DDITIONAL CCOSTS OSTS ANDAND  BBENEFITS ENEFITS OFOF

AALTERNATIVE LTERNATIVE QQUARANTINE UARANTINE OOPTIONSPTIONS

--------- $ million -------------------- $ million -----------

Added BenefitsAdded Benefits
Reduction in ExportsReduction in Exports

.4.4.1.12828MillseedMillseed treatment treatment

6.06.0

.6.6

AddedAdded
CostCost

33

115115

10%10%

7.57.5Restrictions onRestrictions on
seed movementseed movement

285285Railcar cleaningRailcar cleaning

25%25%


