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Matching extra benefits with expected 
fines: the case of rangeland 

improvement and regulations



Objective 

Analyze how, different
combinations of fines and
inspections, could
influence the economic
behavior of ranchers, in
the case of buffelgrass
rangeland improvement
projects, in the North of
México (Sonora)



Introduction

There has been known that the Buffelgrass may
cause major habitat change because
modifications in wildfire regimes and out
competing native species (Jackson (2005), Williams and
Baruch (2000)), its fast growth characteristics and
rapid recovery following rainfall promotes its
ability to predominate or invade (Gonzalez and Dodd
(1979)).

Nevertheless this process seems to take up
some time (Peter et al., 2005).



Introduction

Franklin et al. 2006 mentioned that ‘‘Desmonte’’,
the process by which native desert vegetation is
removed in preparation for buffelgrass seeding,
alters the land surface such that buffelgrass
plots are easily detectable from aerial and
Landsat satellite images. Williams and Baruch
(2000) mention that direct effects of African
grasses on ecosystem processes are likely to be
subtle compared to disturbance and land
clearing that often precedes their invasion.



Problem
Environmental agency in Mexico issue grants to
seed buffelgrass, based on a Mexican Official
Standard, this standard impose severe
constraints, no trees and cacti can be removed,
no riparian areas can be affected, endangered
plant species must be left untouched.
In the practice, Ranchers are getting the permit
just to obtain a subside. But they are not
meeting the regulations on the field. Actually
there are not inspections for the permits
issued.



Meeting the Regulations



Not meeting the Regulations



Reasons for these behavior?
• No law enforcement (no inspections)
• More forage production per area
• Maximize bulldozer use, so lower seeding 

costs
so ranchers have a rational behavior…



Model
The complete list of permits (397) granted in Sonora in
2004, projects were sorted by size and were analyzed to
get its NPV, the options were:
1.Not to seed buffelgrass
2.Seed buffelgrass meeting the regulations
3.Seed buffelgrass not meeting the regulations
A LPM was made in order to compare these three
options. The third option included the negative expected
value of a fine.
Minimum Fine: $13,474.28; Max Fine: $231,761.90
Risk neutral ranchers
No loopholes



Quasi-profits
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Individuals would engage in the activity only if their private
Gains exceed the expected fine
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Results

With the minimum fine and inspecting all the 397 grants we will disincentive 
those that sow less than 110 hectares and over deterrence those that sow 
less than 25 hectares    
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Results

With the maximum fine and inspecting 30% of the 397 grants we will disincentive 
those that sow less than 1000 hectares (397 projects) and over deterrence those 
that sow less than 164 hectares    



Conclusions

• Fines that already exists in Law, do not apply for
these kind of projects, either because it is too
low and require a to inspect a high number of
projects, or because do not disincentive larger
projects and over deterrence small ones.

• Further studies are necessaries to determine the
ranchers risk affinity.



Questions?


