Exercise                                       附件4
Economic Consequence of 
Delaying Exotic Invasive Plant Control

Assume you’re given the task to determine the economic consequence delaying a project to 

control an exotic invasive plant.

The plant is invading watersheds in your region.  Currently however, infestations have been 

observed at significant distances away from riparian areas and is spreading to other areas.  The 
plant negatively impacts both ecology and economy of an area.  
The plant crowds out desired vegetation and tends to quickly form a monoculture thereby

reducing plant and animal biodiversity.  Since it does not provide good habitat for wildlife, it

reduces the number animals and birds in the natural environment.  In addition, it does not

provide good forage for livestock and imposes costs on farmers who must control its 

spread in croplands and pastures.  

Negative economic impacts occur in two distinct ways.

First, property owners and land managers who must control the invasive plant  

are forced to incur out-of-pocket expenditures, for example on labor, herbicides, and

revegetation necessary for successful treatment of the invasive plant. 

Second, until the exotic invasive plant is controlled, its presence yields damages  

(in the form of lost benefits) due to lost uses of the land (e.g. grazing, 

cropping and outdoor recreation).

Cost data collected for one of the exotic invasive plant control projects

The focus of the analysis will be on non-equipment costs since we lack good data on

the link between infestation size and the need to buy more equipment.  Therefore,

costs will be calculated on a conservative basis.

This analysis will focus on what is termed variable costs.  Variable costs are 

those that vary directly according to the size of the infestation.  These expenditures

include labor, chemicals, and seed for revegetation.

Variable Costs

Given data:


for Initial 1st year startup 
for Control Project

Labor



 $       7,325 

Chemical cost


 $       3,635 

Revegetation seed cost

 $       1,687 

Total year Variable cost

 $     12,647 

Given the above data estimate the economic consequence of costs assuming 

three different annual average spread rates for the weed: 10%, 20%, and 30%.
in the future years project the costs for the respective project startup years.  

Determine how the cost of the exotic invasive weed control rise as control actions are

delayed and infestations grow.  Essentially, how much will it cost a land owner if 

the decision is made to treat an infestation today compared to the cost if treatment is

delayed for 2 years, 3years, and 4 years at each of the three weed spread rates?

Weed Spread Rates

Project startup & delay

10%

20%

30%

                                    Annual Variable Costs
1st year initial
startup cost


$     12,647
 $        12,647 
    $     12,647 

2 year delay



? 

 ? 

? 
3 year delay



?

 ?

? 

4 year delay



?

 ?

? 

Hint:  To get the answer for 2 year delay at the 10% weed spread rate use the following calculation (Initial costs plus the (initial costs * the weed spread rate)) Note the weed spread rate needs to be in decimal form i.e. .10) plus (initial costs plus (initial costs * the decimal form of the weed spread rate) * weed spread rate in decimal form))  For example for 2 year delay @ 10% weed spread rate the excel spread sheet formula would be: 
=+(12647+(12647*0.10))+(12647+(12647*0.10))*0.10))  the answer to this calculation that would appear for 2 year delay under the 10% would be $15,303.  Now, for the remaining 3 year delay and 4 year delay instead of using the initial year cost of 12647 for 3 year delay @ 10% weed spread rate replace 12647 in the calculation with the 2 year delay cost we previously calculated at 15303. 
The above costs are projected and are expressed in current (not present) value dollars 

(i.e. a discount rate for anticipated inflation has been applied to future costs as 

as these may be offsetting adjustments).

The above table shows how year 1 project control costs would increase with a delay in the
commencement of the project.  Postponing control would also increase costs in each of the other
nine years of this 10 year project, but we do not assess the impacts in those years
because the necessary data on cost and the exotic invasive plant bounce back rates

or reinvestation rates are not yet known. 
For the reasons mentioned above (conservative expansion rate scenarios, omission of 

capital costs for weed control, and not allowing for inflation), the results shown in the 

table tend to underestimate the increase in costs that would result from a 

delay in the project startup.

