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INTRODUCTION
The National Roadmap for the Integrated Pest Management (IPM) Program identifies strategic directions for research, implementation, and measurement activities needed to insure that the full benefits of IPM adoption are realized. Development of this Roadmap began in February 2002 with a facilitated meeting attended by a broad range of stakeholders. Since then, the resulting document has evolved from continuous input from numerous IPM experts, practitioners, and stakeholders. This document represents, in part, a response to the recommendations made in the U.S. General Accounting Office (GAO) report on IPM that was issued in August 2001 (Agricultural Pesticides: Management Improvements Needed to Further Promote Integrated Pest Management). The GAO findings, recommendations, and USDA’s response to the report are presented in Appendix A.  

Global markets for agricultural products demand high quality at competitive prices. Growers are challenged with meeting these market demands in the face of increasing production costs coupled with decreasing or unstable commodity prices. A diverse and evolving pest complex requires enhanced management skills on the part of IPM practitioners and may contribute to increased production costs. The implementation of new technologies such as genetically engineered innovations and precision agriculture will also increase the complexity of the competitive production systems of the future.

Pest management systems are under substantial pressure to change. Growers face uncertainty as to which conventional pesticides will continue to be available. Recent regulatory actions have restricted, or are phasing out, the use of several broad-spectrum insecticides and fungicides. Several widely used herbicides are being detected in drinking water supplies.  Numerous pest species have developed resistance to commonly used pesticides, and some pest species have evolved and have overcome cultural management tactics such as crop rotation. Also, exotic, invasive species are creating unanticipated challenges in both agricultural and non-agricultural environments.  Finally, consumer demands and public opinion are driving changes in the marketplace related to pest management practices. All of these clearly signal the need for the increased development and adoption of IPM practices in agriculture.

In recent years, federal and state governments have focused more attention on the interface of pests, pest management, and people in non-agricultural environments, including residential, recreational, and institutional facilities. The impact of exotic, invasive species in natural environments has received increased attention, and a highly successful IPM in Schools program has been developed through state and federal cooperation. These and other programs need major enhancement in order to adequately protect human health and the environment from pest impact and the attendant management tactics.

While there has been dramatic improvement in pest management practices during the last three decades, there continues to be a critical need to devise new options that serve user needs for economical management of pest populations while simultaneously protecting public health and the environment.

NATIONAL IPM PROGRAM GOALS
The goals of the National IPM Program are to improve the economic benefits related to the adoption of IPM practices and to reduce potential human health risks and unreasonable adverse environmental effects from pests and from the use of pest management practices.  Each component of this goal is further described below.

Improve the economic benefits related to the adoption of IPM practices
A major determining factor in adoption of IPM programs is whether the economic benefit outweighs the cost to implement an IPM practice.  While there may be many benefits from adoption of IPM practices, if new IPM programs are not as economically beneficial as practices already in place, new IPM programs are not likely to be adopted. Therefore, improving the overall economic benefit resulting from the adoption of integrated pest management practices is a critical component of the National IPM Program.

Reduce potential human health risks from pests and the use of IPM practices
Reducing potential risks to human health from pests as well as from practices used to manage pests has long been a goal of IPM programs.  IPM programs need to be designed with the goal of reducing potential human health risks by reducing exposure of both the general public and workers to pests as well as high-risk pest management practices, whether mechanical, chemical, or biological in nature.  In the past, success in achieving the goal of reduced risk from pest management practices was measured by the annual amount of pesticides used in the United States. While pesticide use information is relatively easy to collect, without additional information, it is a poor indicator of human health risk. 

Minimize adverse environmental effects from pests and the use of IPM practices
Natural resources may be adversely impacted by pests or by pest management practices.   IPM programs need to be designed to protect natural resource environments from invasive species encroachment while minimizing unreasonable adverse effects on soil, water, air and beneficial biological organisms.

NATIONAL IPM PROGRAM LEADERSHIP AND COORDINATION 

The National IPM Program is a broad partnership of governmental institutions working with many stakeholders on diverse pest management issues. Leadership, management, and coordination of these IPM efforts will occur at several levels to more completely address the needs of program stakeholders.

At the Federal level, the IPM program is a multi-agency effort and demands multi-agency coordination and collaboration. The National IPM Coordinating Committee will provide oversight of the program. This committee will be made up of representatives of the major participating Federal agencies and departments. The role of the committee will be to establish overall goals and priorities for the program. The USDA IPM Coordinator will be responsible for preparing an annual report documenting IPM program initiatives and their performance. This report will be distributed to Congress, Federal and State IPM partners, and the general public.

Regional IPM Centers will play a major role in implementation of this National IPM Roadmap. These regional centers will have a broad coordinating role for IPM and invest resources to enhance IPM development and adoption.  

NATIONAL IPM PROGRAM FOCUS AREAS
The National IPM Program will focus its efforts in three areas – production agriculture, natural resources, and residential and public areas.  Priorities for each of these focus areas are identified below.

Production agriculture
Efforts are needed to advance IPM programs in major grain and fiber crops to reduce negative off-target impacts on the environment, particularly water quality. Minor acreage crops such as fruits, vegetables and other specialty crops also need additional program focus to help maintain high quality produce while protecting agricultural workers and keeping dietary pesticide exposure within acceptable safety standards.

Priorities in this area include the development and implementation of economical, effective IPM programs for crops and commodities consumed by humans.  These crops, typically fruits and vegetables, make up a major portion of the human diet and require high human labor inputs for production.  However, they generally have fewer effective pest management alternatives than the major acreage crops.  This priority could have major impact on economic benefits and protection of public health, including worker protection.

Natural resources and recreational environments
Americans spend large amounts of leisure time in natural and recreational environments such as lakes, streams, parks, and athletic and sports facilities.  Greater IPM efforts are required to maintain functional and aesthetic standards in these environments within a framework designed to minimize unreasonable adverse environmental effects on natural areas and protect public health.

The priority is the development and implementation of IPM programs that reduce off-target impacts. This priority could have major impact on reducing pesticide residues in water used for human consumption or for recreational purposes, as well as minimizing the effects of pesticides on non-target species.

Residential and public areas
The greatest general population exposure to pests and the tactics used to control them occurs where people live, work, and play.   Initial IPM programs in these areas (IPM in Schools, IPM Program for Public Buildings) have been very successful and are excellent examples of education and model implementation programs designed for the institutional arena.  

Priorities in this area include enhancing collaboration and coordination to expand these programs to other institutions and residential environments.  There is broad agreement that expanding IPM programs in these areas would reduce potential human health risks and unreasonable adverse environmental effects from pest management practices.  

RESEARCH NEEDS
Needed research in IPM ranges from basic investigations about pest biology to applied pest management tactics in specific crops or settings.  The following list illustrates some of the research needs for a National IPM Program.

· Clarify pest biology and host/pest/climate interactions to identify cropping system and pest vulnerabilities. 

· Develop advanced management tactics in specific settings (e.g., crops, parks, etc.), particularly those tactics related to prevention and avoidance of pests.

· Develop economical high-resolution environmental and biological monitoring systems to enhance our capabilities to predict pest incidence, estimate damage, and identify valid action thresholds.

· Develop new diagnostic tools, particularly for plant diseases and for detection of pesticide resistance in pest populations, including weeds.

· Improve the efficiency of suppression tactics and demonstrate least-cost options and pest management alternatives. 

· Develop new generation, low risk suppression tactics, including products of biotechnology.

· Develop new delivery methods designed to expand the options for pest management systems.

IMPLEMENTATION NEEDS
In order to reach their full potential, IPM programs must be willingly adopted by agricultural producers, natural resource managers, homeowners, and the general public.  The following activities will contribute to the adoption of IPM.

· Develop user incentives for IPM adoption reflecting the value of IPM to society and reducing risks to users. Work with existing risk management programs including federal crop insurance, and incentive programs such as NRCS Environmental Quality Incentive Program (EQIP) and other farm program payments to fully incorporate IPM tactics as rewarded practices. 

· Provide educational opportunities for IPM specialists to learn new communication skills that enable them to engage new and unique audiences having specific language, location, strategy, or other special needs.

· Create public awareness and understanding of IPM and IPM programs through creative use of mass media and public service advertising.

· Leverage federal resources with state and local public and private efforts to implement collaborative projects.

· Ensure a multi-directional flow of pest management information by expanding existing and developing new collaborative relationships with public and private sector cooperators.

MEASURING PERFORMANCE OF THE NATIONAL IPM PROGRAM
The Government Performance and Results Act of 1993 (GPRA) requires that federally funded agencies develop and implement an accountability system based on performance measurement, including setting goals and objectives and measuring progress toward achieving them.  Accordingly, the performance of federally funded IPM program activities must be evaluated. 

The establishment of measurable IPM goals and the development of a method to measure progress toward achieving the goals should be appropriate to the specific IPM activity undertaken.  Performance measures may be conducted on a pilot scale or on a geographic scale and scope that corresponds to an IPM program or activity.  Examples of performance measures follow.

Goal:  To improve the economic benefits related to the adoption of integrated pest management practices.
Performance Measures:
· In cooperation with the National Agricultural Statistics Service (NASS), design a national IPM practices adoption survey based on IPM protocols designed for specific commodities or sites within program priorities.

· Evaluate IPM programs on their ability to improve economic benefits using pilot studies within specific program priority sites and project these economic results to a regional or national basis to predict large-scale impacts using results of the practices adoption survey.

Goal:  To reduce potential human health risks from pests and the use of pest management practices.
Performance Measures:
· Using EPA’s reduced risk category of pesticides as the standard, document changes in pesticide use patterns over time and relate the changes to IPM practice adoption.

· Relate dietary exposure to pesticides to IPM practice adoption using USDA Agricultural Marketing Service (AMS) Pesticide Data Program (PDP) and any other available data. 

· Relate cases of negative human health impacts caused by pest incidence (ex. asthma cases related to cockroach infestation, insect vectored diseases, allergic reactions to plants) to IPM practice adoption.

Goal:  To reduce unreasonable adverse environmental effects from pests and the use of pest management practices.
Performance Measures:
· Document and relate pesticide levels in specific ground and surface water bodies, including community water supplies, to IPM practice adoption using data from US Geological Survey (USGS), the Natural Resource Conservation Service (NRCS) and others.

· Document and relate national indicators of natural resource health such as proportion of ground and surface water bodies with pest management-related contaminants and level of contamination to IPM practice adoption using data from EPA and others.

· Measure the impact of IPM practice adoption on encroachment of selected invasive species in national park lands and other sites where data are available.

Appendix A. The GAO Report on IPM

Under the sponsorship of Senator Patrick Leahy of Vermont, the US General Accounting Office (GAO) conducted an audit of the USDA IPM program during 2000-2001. The purpose of the audit was to determine if USDA had met the goals of the 1994 IPM Initiative. The overall goal of the initiative was to foster adoption of IPM practices on 75% of US planted cropland by the year 2000. An anticipated outcome of reaching the adoption goal was a reduction in pesticide use.

From 1994 through 2000, IPM adoption on US cropland increased from some 40% to around 71%, according to a farmer survey designed and administered by USDA, nearly reaching the stated goal. However, total pesticide use, measured as pounds active ingredient, increased approximately 4%. Therefore, GAO concluded that even though the adoption goal was nearly reached, the desired outcome was not obtained because pesticide use did not decrease. During interviews with GAO, USDA and others explained that the use of pesticides listed as most risky by EPA had been reduced by 14% during the same timeframe, and thus pounds of pesticide use may not be the most appropriate measure of success of IPM programs in reducing pesticide risks. 

Nevertheless, GAO concluded:

“The IPM initiative is missing several management elements identified in the Government Performance and Results Act that are essential for successful implementation of any federal effort. Specifically, no one is effectively in charge of federal IPM efforts; coordination of IPM efforts is lacking among federal agencies and with the private sector; the intended results of these efforts have not been clearly articulated or prioritized; and the methods for measuring IPM’s environmental and economic results have not been developed. Until these shortcomings are effectively addressed, the full range of potential benefits that IPM can yield for producers, the public, and the environment is unlikely to be realized.”

The report went on to recommend that the Secretary of Agriculture:

· Establish effective department-wide leadership, coordination, and management for federally funded IPM efforts;

· Clearly articulate and prioritize the results the department wants to achieve from its IPM efforts, focus IPM efforts and resources on those results, and set measurable goals for achieving those results;

· Develop a method of measuring the progress of federally funded IPM activities toward the stated goals of the IPM initiative; and

· If the Secretary of Agriculture determines that reducing the risks of pesticides to human health and the environment is an intended result of the IPM initiative, we also recommend that the Secretary collaborate with EPA to focus IPM research, outreach, and implementation on the pest management strategies that offer the greatest potential to reduce the risks associated with agricultural pesticides.

In the required Statement of Action in response to specific recommendations in the GAO report, the Secretary of Agriculture wrote:

“GAO Recommendation #1
Establish effective department-wide leadership, coordination, and management for federally funded IPM efforts.

Departmental Response 

Fiscal responsibility and program management for IPM is vested in several departments and agencies because IPM includes such sectors as crop production, food safety, environmental quality, public facilities, and workplace and residential environments. Currently, the Office of Pest Management Policy coordinates USDA pest management activities.  

Over a decade ago USDA embarked on a program of regionalizing IPM. In 2000, USDA created four regional centers through a competitive process. These Regional Pest Management Centers effectively merged the Regional IPM programs with the Regional Pesticide Impact Assessment Program (PIAP).  Vesting Regions with program management responsibilities has significant potential for moving IPM to the next level.  IPM practice and implementation is site specific and, therefore, it is logical that regionalizing and moving the management and resources to the problem area is a viable approach. Coordination and oversight of each Center is provided by a “board” comprised of representatives from federal and state agencies and relevant stakeholder groups. 

USDA is committed to a continuing dialog with stakeholders to identify and implement improvements in IPM.  The Department will engage the appropriate individuals from other departments and agencies as well as outside stakeholders in a workshop to address the future of IPM programs including priority needs, management, coordination, and funding.

GAO Recommendation #2
Clearly articulate and prioritize the results the department wants to achieve from its IPM efforts, focus IPM efforts and resources on those results, and set measurable goals for achieving those results.

Departmental Response 

We have already begun this effort by formulating a draft strategic plan for pest management for the next decade. This draft plan will be submitted for comment to a wide range of IPM experts across the country and a workshop to finalize the plan is being organized for early 2002. As soon as results of the workshop can be summarized, the new plan will be implemented through all USDA agencies and land grant university partners.

Crop-specific pest management strategic plans have been completed for a number of commodities and more are under development through the Regional Centers.  These plans rely on the input of growers to establish priority pest management needs and have helped target competitive grant funding and IPM implementation.  USDA believes that grower-driven crop-specific pest management planning at the local, state, and regional level should remain a key element of any future IPM strategic plan.  

GAO Recommendation #3

Develop a method for measuring the progress of federally funded IPM activities toward the stated goals of the IPM initiative.

Departmental Response 

IPM is a global concept that is developed, implemented, and practiced at a site specific, local level, which may be at the field, crop, production system, watershed, landscape, or ecosystem level.  Each IPM program will have unique objective(s) and projected outcomes.  Measurement of accomplishments should be targeted primarily to the specific program objectives. USDA is committed to identifying resources for innovative approaches to assessing the continuum of IPM implementation.

The PAMS evaluation process, which identifies four components in IPM (prevention, avoidance, monitoring, and suppression), is one approach to measuring the degree of bio-based IPM implementation. In IPM systems, biological information is the basis for decision and action in prevention, avoidance, and monitoring components.  Therefore, these components should be credited in bio-based IPM activity and receive equal weight with bio-based strategies for pest suppression.  In an ideal situation, a highly successful bio-based IPM program would only rarely be expected to require incorporation of suppression tactics.  USDA will attempt to differentiate and credit all relevant elements of IPM.  Regarding pesticide use in IPM, USDA will seek innovative approaches to quantify risk reduction as contrasted with total pounds of pesticide used or acres treated.”
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