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Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA)and 
Benefits Assessments



Organizational Chart Related to Benefits Assessment

United States Environmental Protection Agency 
(EPA)

Office of Chemical Safety and Pollution Prevention

(OCSPP)

Office of Pesticide Programs

(OPP)

Biological and Economic Division 

(BEAD)



FIFRA requires…

 Pursuant to sections 2(bb) and 3(c)(5), FIFRA requires  that pesticides 
registered by EPA in the United States do not  cause “unreasonable adverse 
effects on man or the environment.”

 Unreasonable adverse effects are defined as “any unreasonable risk to man 
or the environment, taking into account the economic, social, and 
environmental costs and benefits of the use of any pesticide.”

 Under FIFRA – OPP must balance risks to human health and the environment 
against the benefits to the economic and social aspects of society.

 Evaluate the benefits of new chemical, new uses, and registration review.

 Registrants are not required to submit information related to benefits. 



FIFRA requires…

 FIFRA Section 3(g) mandates periodic review of registrations based on new 
data, new concerns, regulatory changes, or new uses.

 Investigate scientific advancements, changes in policy, and changes in use 
patterns.

 EPA must consider the risk and benefits of any use of the pesticide.



Risk/Benefit Balance under FIFRA: Registration Review

Risk Benefits

Benefits describe how well a pesticide 
prevents negative impacts to public 

health, industry, or agriculture.

Pesticides may benefit society by controlling 
pests that:

1) Cause or carry disease
2) Cause environmental damage

3) Cause damage to industrial materials
4) Reduce food production 



Risk/Benefit Balance Under FIFRA: Registration Review

Benefits
Assessment

Biological 
Analysis

Economic 
Analysis

Analyze the benefits of:
1) New uses of pesticides

2) Registration of new active ingredients
3) Potential restrictions on continued use of a 

particular pesticide

USEPA typically releases benefit assessments with 
registration review decisions; however, recently 

they have released benefit assessments earlier in 
the review process.



Risk/Benefit Balance Under FIFRA: Biological Analysis

Benefits
Assessment

Biological 
Analysis

Economic 
Analysis

Biological Analysis involves information 
about target pests on each specific use site.

• General information on each crop

• Pests targeted by the pesticide for each crop

• Location (states or regions) where the pesticide is 
most commonly used

• Timing of pesticide application relative to 
cropping pattern

• Method, frequency, and rate of application

• Evaluation of alternative pesticides and practices

• Product performance data



Risk/Benefit Balance Under FIFRA: Economic Analysis

Benefits
Assessment

Biological 
Analysis

Economic 
Analysis

Economic Analysis involves expressing the 
biological impacts in economic terms.

• Are application costs higher?

• Is special equipment needed to apply this product?

• Does the product cost more per acre than the alternative?

• Does it need to be applied more often (resulting in an 
increase in cost per acre)?

• What are the costs of any yield loss due to use of a less 
efficacious product or practice?

• What are the costs of nonchemical approaches?

• What is the impact on gross revenue and net profit from any 
increased production costs or decrease in crop yields?



Information Sources for BEAD Review of Benefits

 Pesticide Labels

 EPA encourages registrants to 

maintain a Master Label for ease of 

reference.

 Survey Data

 United States Department of 

Agriculture - National Agricultural 

Statistics Service (USDA-NASS) 

 Efficacy and Product Performance Testing

 Cost

 Expert Opinion

 Extension and research specialists

 Commodity group experts

 Consultants

 When quantitative data are not available, 

qualitative discussion may be the best 

option. 

 Vector control

 Disease vectors in agriculture

 Quality of life aspects



Suggested Information to Assist with BEAD Review

 When provided to EPA, such data and related information, as well as other factors, helps 
facilitate EPA’s evaluation and can be an important aspect in EPA’s consideration of risks and 
benefits when making registration decisions under FIFRA. 

 Suggested Information:
 A list of use site(s)

 Expected use patterns for each site, including application timing or application 
method(s)

 A summary of target pests in the context of the use site

 A summary of registered pesticides or other methods used to control the pest

 A comparison of the new pesticide to the current standard control methods and a 
discussion on how the new pesticide will benefit growers

 Clearly identify sources to facilitate review by BEAD.

(Source: https://www.epa.gov/pesticide-registration/suggestions-applicants-information-considered-when-evaluating-benefits-new)

https://www.epa.gov/pesticide-registration/suggestions-applicants-information-considered-when-evaluating-benefits-new


When is a Benefits Assessment Necessary?

 If the risks are relatively high, benefits assessments need to be compelling for 
continued use. 

 If risks are low, or if they can be easily managed, benefits assessments may provide 
insight into reasonable and prudent measures to further limit risks. 

 In some cases, benefits assessments are not required for low risk pesticides.



Benefits Assessments: Economic Analysis Approaches

Descriptive 
Statistics and 

Correlation

Benefit-Cost 
Analysis

Marginal 
Productivity

Input-Output Models / 
Aggregate Economic Models

Partial-Budgeting Models

Equity Assessment

Economic 
Efficiency

Distributional 
Effects

Economic 
Impact 

Analysis



Examples of Benefits 
Assessments in the US



Diquat Dibromide Usage and Benefits

 “Diquat Dibromide Usage Summary, 
Impacts, and Resistance Management”

 Released in 2016

 Acknowledged that it was not a 
comprehensive assessment of the use and 
benefits of diquat dibromide.

 Primary uses:
 Desiccant (potatoes, canola, etc.) 

 Weed control in aquatic, homeowner, 
industrial, and nursery. 



Topics Covered by EPA-BEAD

 Risks of Concern

 Agricultural Usage
 General statistics

 Crop specific discussion

 Method of application

 Number of applications

 Alternative methods

 Non-Agricultural Usage
 General statistics

 Use specific discussion

 Qualitative Impacts of Proposed Mitigations

 Resistance Management

Photo: Stephen Kirkpatrick, USDA, NRCS



Top Uses from Table 1. Screening Level Estimate of Agricultural 
Uses of Diquat Dibromide (2004-2013)

Crop
Annual Average 

(lbs, a.i)

Percent Crop Treated

Average Maximum

Apples 2,000 <2.5 <2.5

Avocados 3,000 5 5

Potatoes (as a herbicide) 200,000 35 50

Tomatoes 2,000 <2.5 <2.5

• Actual use data are integral to a informative benefits assessment.
• In the US, there are 3 main public sources of usage data:

• USDA-NASS Agricultural Chemical Use Program
• Pesticide National Synthesis Project through USGS’s National Water –Quality Assessment 

Project
• State level data

• California’s Department of Pesticide Regulation, Pesticide Use Reporting (PUR)



Diquat: USGS Pesticide National Synthesis Project



BEAD Benefits Assessments: Registration Review of Oxamyl

 Proposed Interim Registration Review decision was posted in August, 2018.

 In 2017, BEAD provided Oxamyl Usage Information

 Along with the proposed decision, EPA posted six benefit assessments based on crops 
identified in the Oxamyl Usage Information from 2017:

 Benefits of Oxamyl Insecticide and Nematicide Use in Cotton

 Oxamyl: Benefits, Use, and Usage in Potato

 Oxamyl: Amended Benefits, Use, and Usage in Celery

 Overview of Usage and Benefits from Banana, Caneberry, Carrot, Citrus, Eggplant, Ginger Root, 
Mint, Peanut, Pineapple, Pome Fruit, Nonbearing Fruit, Sweet Potato and Yams, Toabcco, and 
Tomato

 Benefits, Use, and Usage in Cucurbits

 Benefits, Use, and Usage of Oxamyl in Peppers

 The assessments used similar methodology. 



BEAD Benefits Assessments related to Oxamyl: Methodology

 The unit of analysis for this assessment is an acre of crop treated with oxamyl. 

 The benefits of oxamyl use, or the impact of the loss of oxamyl, is measured in 
comparison to the next best available pest control option in terms of increased 
pest control costs per acre or, if appropriate, losses in yield or quality of product. 

 STEP 1: Identified the primary pests targeted by growers when using oxamyl. 

 STEP 2: Identified alternative pest control options.

 STEP 3: Placed the increased cost per acre and/or reduced net revenue per acre 
in the context of grower income to characterize the impacts of 
restrictions/benefits of oxamyl. 



A Quick Look at Canada



Re-evaluation and Value Assessments in Canada

 Re-evaluates the pesticides currently on the market on a 15-year cycle to ensure the 
products meet current scientific standards

 Help ensure that only those products that make a positive contribution to pest management 
are registered. 

 Help to minimize the risks associated with pesticides through appropriate use rates and that 
all products are approved for use only if their contribution to pest management is 
significant.

 Current Canadian Pest Control Products Act states that the Minister shall:
 support sustainable development designed to enable the needs of the present to be met without 

compromising the ability of future generations to meet their own needs;

 seek to minimize health and environmental risks posed by pest control products and encourage 
the development and implementation of innovative, sustainable pest management strategies by 
facilitating access to control products that pose lower risks and by other appropriate measures;

 ensure that only those pest control products that are determined to be of acceptable value are 
approved for use in Canada.



Value Assessments and Re-evaluation in Canada

 The value of a pest control product is defined as:
 The product's actual or potential contribution to pest management, taking into account its 

conditions or proposed conditions of registration, and includes the product's
1. efficacy;

2. effect on pests associated with proposed use; and

3. health, safety, and environmental benefits and social and economic impact.

 Efficacy Evaluation
 Examines product performance and host tolerance

 Economics and social impact evaluation
 Effect of the pest on the volume or quality and value of the crop, or the efficiency of the industrial 

process to be treated. 

 Sustainability Evaluation
 Role of the proposed treatment in pest management and the overall production systems for the 

crop



Canadian Pesticide Re-evaluation Policy

Source: Regulatory Directive DIR2016-04, Management of Pesticides Re-evaluation Policy, https://www.canada.ca/en/health-canada/services/consumer-
product-safety/reports-publications/pesticides-pest-management/policies-guidelines/regulatory-directive/2016/management-pesticides-evaluation-policy-
regulatory-directive-dir2016-04.html

• Similarities and differences 
between US and Canada.

• Public Registry
• collection of non-

confidential information 
on pesticide and the 
pesticide regulatory 
system. 

• All publically available 
information on currently 
registered pesticides is 
available in the public 
registry.

https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/policies-guidelines/regulatory-directive/2016/management-pesticides-evaluation-policy-regulatory-directive-dir2016-04.html


Final Thoughts: General 
Guidelines for Preparing Benefits 
Assessments



 Establish when a benefits assessment is required as part of the registration 
review process. 

 A “risk only” approach ignores potential benefits of a product being used to 
increase and/or sustain production, address invasive pests, or as resistance 
management.

 Important to consider biological and economic factors using an 
interdisciplinary approach.

 General approach may need to be tailored to the particular pesticide and 
market conditions.

Final Thoughts: General Guidelines for Preparing Benefits Assessments



What questions need to be answered? 

WHO?

• Which active ingredient is under?
• When was it last reviewed?

WHAT?

• What crops are being grown using the
product?

• Are mitigations are being proposed?

WHERE?

• Where are the crops being grown? 
• Do those acres overlap with where the 

product is being used?

WHY?

• Why are producers using the product/need 
the product? 

• Which pests are being targeted? 

Final Thoughts: General Guidelines for Preparing Benefits Assessments



Final Thoughts: General Guidelines for Preparing Benefits Assessments

 Determine the information / data needed from the registrant.

 Canada and the US have different requirements regarding benefit/value 
information.

 Clear definition of what is required and what is optional.

 Clearly identify data sources.

 What agricultural and non-agricultural data sources are available?

 Are use and usage data available?

 Who are the experts?

 Who are the registrants and knowledgeable parties?

 Are there gaps in the available data?



Final Thoughts: General Guidelines for Preparing Benefit Assessments

 Engage other knowledgeable parties who understand agriculture and the 
needs of the growers.

 Registrant and knowledgeable party involvement can help to fill data gaps 
and inform the process.

 Verify data sources and supplement where necessary. 

 Consider both agricultural and non-agricultural uses, including benefits to 
human and animal health. 

 The complexity of the benefit assessment should be related to the results of 
the risk assessment. 



Final Thoughts: General Guidelines for Preparing Benefits Assessments

 Always acknowledge and characterize important uncertainties.

 Clearly state the judgments and decisions associated with these 
uncertainties and identify implications of these choices.

 Explicitly and clearly identify assumptions and reasons for 
assumptions.

 Be flexible enough to be tailored to the specific circumstances of a 
particular policy and incorporate new information and advances in the 
theory and practice of environmental policy analysis.



Final Thoughts: Accumulating Data

 Public availability
 EPA’s publication and meeting records

 Notifications
 Receive by email

 Public comment period on all registration-related documents
 Time-restricted

 Public comments addressed in each successive document
 Increases availability of information from all sources (registrants, 

manufacturers, growers, and others)



Final Thoughts: Risk and Benefit Characterization

“A risk characterization should be prepared in a manner that is clear, 
transparent, reasonable, and consistent with other risk characterizations 

of similar scope prepared across programs in the Agency.” 

~EPA’s Risk Characterization Handbook (December, 2000)

A Benefits Assessment should be prepared in the same 
manner using a transparent process, with products that 

are clear, consistent, and reasonable (TCCR).
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