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They all look so innocent when they're young...

http://invasive.org
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but at a certain age they get prickley

http://invasive.org
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and hard to manage

http://invasive.org
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IAW have signi�cant impacts

Yellow Starthistle infestation http://invasive.org
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IAW have signi�cant impacts

Russian Knapweed infestation http://invasive.org
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IAW have signi�cant impacts

Reduces quality and quantity of crops and pasture crops http://invasive.org
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IAW have signi�cant impacts

Crowds out other native plants http://invasive.org
Southern Economic Association 2008 – p.5/18



IAW have signi�cant impacts

� Costs US agriculture $27 billion annually
� Crop losses: $24 billion
� Herbicide treatments: $3 billion

� Economic loss of forage crops � $1 billion
� 10% of annual production value
� Ranchers spend about $5 billion to control IAW in

pastures and rangeland

(Pimentel et al., 1993, 1995)
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IAW have signi�cant impacts
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Why are IAW so successful?
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Why are IAW so successful?

http://invasive.org
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Research Questions

� What factors affect decisions to manage invasive
weeds?

� Are neighbor effects important?
� How do local infestation levels affect management

decisions?
� Are all weeds the same?
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Choice-question survey of NM ranchers

http://nmsu.weeds.edu
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Data Collection

� Population of interest: New Mexican ranchers
� Mixed-mode survey with 6 contacts

Sample Number
Inspection data 1848
Brand book 772
Total 2590

Responding Number
Total 1003
Ranchers 712

! 31% response rate Southern Economic Association 2008 – p.9/18



Choice question survey

Russian
Knapweed
Infestation

Yello w
Star thistle
Infestation

Reduction in carrying capacity if not managed
5% 15%

Probability infestation spreads to area ranches, if not man-

aged
Medium Low

Percent of area ranches managing this weed
50% 90%

Degree of infestation in local area Medium Light

Total weed management cost $1000 $2500

I would be more likely to: Check one.

1 Manage the Yellow Starthistle infestation

2 Manage the Russian Knapweed infestation

3 Not manage either infestation

4 Manage both infestations
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Attributes and levels

Attrib ute Levels
Carrying Capacity 5%, 15%, 30%
Probability of spread Low , Medium ,High
Others managing 10% ,50% ,90%
Area infested Light, Medium ,Heavy
Cost $100, $500, $1000, $2000,

$2500, $4500
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Random Utility Model

Branded:

VRK = � RK

+ � 1RK I nf estHvyRK + � 2RK I nf estM edRK

+ � 3RK Othr RK

+ � 4RK SprdHiRK + � 5RK SprdM edRK

+ � 6RK CCNRK + � yCostRK

VYS = � 1Y SI nf estHvyY S + � 2Y SI nf estM edYS

+ � 3Y SOthr YS

+ � 4Y SSprdHiY S + � 5Y SSprdM edYS

+ � 6Y SCCNYS + � yCostYS
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Random Utility Model

Unbranded: � 1 = � 1RK = � 1YS; ::::

VRK = � RK

+ � 1I nf estHvyRK + � 2I nf estM edRK

+ � 3Othr RK

+ � 4SprdHiRK + � 5SprdM edRK

+ � 6CCNRK + � yCostRK

VYS = � Y S

+ � 1I nf estHvyY S + � 2I nf estM edYS

+ � 3Othr YS

+ � 4SprdHiY S + � 5SprdM edYS

+ � 6CCNYS + � yCostYS
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Random Utility Model

Neither and both alternatives:

VN either = � N

VB oth = � B
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Random Utility Model

Assume logit probabilities
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Random Utility Model

Assume logit probabilities

L =
712Y

i=1

4Y

j =1

(Pij RK )yij R K (Pij Y S)yij Y S (Pij N )yij N (Pij B )yij B
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Descriptive Statistics

RK/YS All data
Chose Yellow Starthistle 44% 15%
Chose Russian Knapweed 56% 19%
Chose to manage neither - 8%
Chose to manage both - 49%

! Examine results for RK/YS choices and all data
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Results

� Once allow for ASC, no difference between branded
and unbranded models

� Results fairly robust to different types of data
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Summary

All

Parameter Est Pvals SigLvl

Local infestation: heavy 0.17 0.091 *

Local infestation: medium 0.02 0.816

% of other ranchers managing 0.22 0.079 *

Prob. of spread if not managed: high 0.41 0.001 ***

Prob. of spread if not managed: medium 0.13 0.200

% # in carrying capacity if not managed 2.96 0.000 ***

Cost -0.13 0.001 ***

Constant: RK 0.27 0.002 ***

Constant: Neither 0.10 0.510

Constant: Both 1.89 0.000 ***

N 2848

LogL -2979.10
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Summary

All

Parameter Est Pvals SigLvl

Local infestation: heavy 0.17 0.091 *
More likely to manage if
area is heavily infested

Local infestation: medium 0.02 0.816

% of other ranchers managing 0.22 0.079 *

Prob. of spread if not managed: high 0.41 0.001 ***

Prob. of spread if not managed: medium 0.13 0.200
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Cost -0.13 0.001 ***

Constant: RK 0.27 0.002 ***

Constant: Neither 0.10 0.510

Constant: Both 1.89 0.000 ***

Southern Economic Association 2008 – p.17/18



Summary

All

Parameter Est Pvals SigLvl

Local infestation: heavy 0.17 0.091 *

Local infestation: medium 0.02 0.816

% of other ranchers managing 0.22 0.079 *
Increase management
when others are manag-
ing

Prob. of spread if not managed: high 0.41 0.001 ***

Prob. of spread if not managed: medium 0.13 0.200

% # in carrying capacity if not managed 2.96 0.000 ***

Cost -0.13 0.001 ***

Constant: RK 0.27 0.002 ***

Constant: Neither 0.10 0.510

Constant: Both 1.89 0.000 ***

Neighbors increased efforts ! 54% of ranchers would increase efforts
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Summary

All

Parameter Est Pvals SigLvl

Local infestation: heavy 0.17 0.091 *

Local infestation: medium 0.02 0.816

% of other ranchers managing 0.22 0.079 *

Prob. of spread if not managed: high 0.41 0.001 ***
Increase management
when high probability of
spread

Prob. of spread if not managed: medium 0.13 0.200

% # in carrying capacity if not managed 2.96 0.000 ***

Cost -0.13 0.001 ***

Constant: RK 0.27 0.002 ***

Constant: Neither 0.10 0.510

Constant: Both 1.89 0.000 ***
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Summary

All

Parameter Est Pvals SigLvl

Local infestation: heavy 0.17 0.091 *

Local infestation: medium 0.02 0.816

% of other ranchers managing 0.22 0.079 *

Prob. of spread if not managed: high 0.41 0.001 ***

Prob. of spread if not managed: medium 0.13 0.200

% # in carrying capacity if not managed 2.96 0.000 ***

Cost -0.13 0.001 ***

Constant: RK 0.27 0.002 ***
More likely to manage
RK

Constant: Neither 0.10 0.510

Constant: Both 1.89 0.000 ***
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Summary

All RK/YS

Parameter Est Pvals SigLvl Est Pvals SigLvl

Local infestation: heavy 0.17 0.091 * 0.30 0.050 **

Local infestation: medium 0.02 0.816 0.19 0.170

% of other ranchers managing 0.22 0.079 * 0.47 0.022 **

Prob. of spread if not managed: high 0.41 0.001 *** 0.47 0.006 ***

Prob. of spread if not managed: medium 0.13 0.200 0.35 0.026 **

% # in carrying capacity if not managed 2.96 0.000 *** 5.69 0.000 ***

Cost -0.13 0.001 *** -0.25 0.000 ***

Constant: RK 0.27 0.002 *** 0.31 0.004 ***

Constant: Neither 0.10 0.510

Constant: Both 1.89 0.000 ***

N 2848 961

LogL -2979.10 -556.21
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Extensions

� More examination of modeling both
� Heterogeneity
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