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I. ECONOMICS-BASED DECISION-MAKING

Pest managers cannot afford to take a pest management action without knowing if it is
economically sound. Treating a pest needlessly is not conducive to making a profit. Other values
such as aesthetics of the management situation (pertinent to landscapes, indoor settings), and
environmental and social costs (e.g., clean-up of water sources, pesticide disposal, medical costs
for workers, etc.) can play major roles in pest management decision-making.

Entomologists were one of the first groups to make an attempt to include the cost of pest
control practices in management decision-making. Their goal was to develop some decision-
making tools that would aid the pest manager in making economically sound decisions. First
efforts were focused on production agriculture and cost:benefit analyses. Then as landscape and
urban pest management evolved, so did attempts to consider not only economic profits, but the
aesthetic value of pest control as well. Recent efforts have focused on incorporating costs to the
environment and society from pest control practices. This review of the topic will attempt to
provide a brief background on the concepts behind economics-based pest management decision
making.

II. ECONOMIC-INJURY LEVEL CONCEPT

Economic-injury Level (EIL) (Stern et al., 1959): “The lowest population density of a
pest that will cause economic damage; or the amount of pest injury which will justify the cost of
control.”

The EIL concept was developed hand-in-hand with the Integrated Pest Management
(IPM) concept and was used to promote the more rational use of pesticides, to avoid pesticide
resistance, reduce problems with pesticide residues on agricultural products, and reduce negative
effects of pesticides on non-target organisms.

Although the EIL concept was founded on economic considerations, it has been expanded
to embrace concerns about environmental, social, and resource concerns, and sustainability (see
Pedigo and Higley, 1992).



[For more information on integrated pest management (IPM), refer to IPM Fact Sheet No.
1 (The IPM Concept) and No. 2 (Important Components of a Successful Pest Management
Program). 

Graphic representation of the Economic-injury Level (EIL) and its relationship to
economic loss, benefits, and costs.

Some additional terms that need to be defined:

Action Threshold (AT): “The pest density at which control measures should be
implemented to prevent it from reaching the Economic-injury Level (point where economic loss
occurs).”

Aesthetic-injury Level: “Analogous to the EIL, except that aesthetic rather than
economic considerations motivate the pest management decisions.”

Graph showing the relationship between the Action Threshold (AT) and Economic-injury
Level (EIL).

The arrow indicates when a pest control action is taken.

III. SIMPLIFIED EQUATION FOR CALCULATING AN EIL

The major components in a simplified equation (from Pedigo et al., 1986):
C = Pest Management Costs ($ per unit measure)
V = Market Value of Product, Managed Resource, etc. ($ per unit measure)
L = Loss Caused to Product, Managed Resource, etc., per Pest (loss per unit measure per

pest)

EIL = (C/V) (1/L)



Utah State University Extension and its employees are not responsible for the use, misuse or
damage caused by application or misapplication of the products or information in this publication, and make
no endorsement explicitly or implicitly of this publication or information listed herein.

Utah State University Extension is an affirmative action/equal employment opportunity employer and
educational organization. We offer our programs to persons regardless of race, color, national origin, sex,
religion, age or disability.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in
cooperation with the U.S. Department of Agriculture, Robert L. Gilliland, Vice-President and Director,
Cooperative Extension Service, Utah State University, Logan, Utah. (EP/DF/09-97)

Although this equation is only a simplified version, it is easy to see how considering costs,
values, and losses can assist the pest manager in determining when the pest is actually causing
economic losses.

The ease of determining the values of C, V, and L above will vary with the pest
management situation. To date, EIL values have primarily been determined for agricultural crops.
However, the specific values in the equation will vary with many factors including geographic
region, production practices, and market fluctuations. Despite these variables, it is still helpful for
a pest manager to assess what these costs, values, and losses might be for his/her specific
situation, and then to consider these values when making pest management decisions.
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