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Brief Description of the Sector 

“Pests” are defined here as organisms that cause damage or destruction to 
crops, forest plantations and domestic animals. One of the most formidable 
barriers to development, pests include viruses, bacteria, fungi, plants, 
insects, mites, nematodes, birds, rodents and other animals. The field and 
postharvest losses they cause range from 25 percent - to 50 percent of crops 
worldwide and are probably higher in the developing world. Subsistence 
farmers and communities regularly suffer devastating crop losses due to pest 
outbreaks. Pests responsible for animal diseases may also infect humans, and 
chronic diseases transmitted by insects inflict pain and suffering and 
diminish people’s ability to work (UNEP 1992). 

• For over 50 years, synthetic pesticides (herbicides, fungicides, 
insecticides, rodenticides, and other synthetic chemical controls) 
have been the dominant means of controlling pests in the 
industrialized world. Since the “green revolution” in the 1960s, they 
have been heavily used in the developing world as well. Their 
increasing use can be attributed to a number of factors, including:  

• Larger-scale, more intensive crop, forestry and livestock production 
to meet the demands of expanding populations. Resulting 
“monoculture” conditions are highly susceptible to pest outbreaks 
and require greater use of pest controls.  

• The aesthetic requirements of export markets (for visually “perfect” 
food).  

• The use of high-yield varieties and breeds. These help to feed 
growing populations and may be more cost-competitive on 
international markets. However, these varieties are often more 
susceptible to pests than traditional varieties.  

                                                        
1 Note: this sector briefing is largely adapted from two sources: (1) 
Beyond Compliance: Guidelines for Promoting Safe and Effective Pest 
Management in the Developing World (Draft 10-22-00) by Allan Hruska 
and Sally Gladstone; and (2) additional materials by Mario Pareja, 
developed for inclusion in subsequent drafts of Hruska and Gladstone. 

12-1   EGSSAA   Part II Chapter 12  IPM 

DRAFT   May 2003 



Potential Environmental and Health Impacts of 
Pesticides 

Intrinsic dangers. Synthetic pesticides are potent and often dangerous 
chemicals. Many pesticides, especially those used heavily in the developing 
world, are very hazardous to human health and harmful to the environment 
(NRC 1984). In other words, their effects are often not specific to the pest on 
which they are used. They may have broad and unexpected effects on many 
types of living creatures—from beneficial insects and birds (which act as 
natural pest controls) to human beings.  

Both acute and chronic exposure to pesticides can be hazardous. Acute 
exposure includes large doses of pesticide which are inhaled, ingested or 
absorbed through the skin. Chronic exposure consists of smaller amounts 
taken into the body with cumulative effects on health over time. At greatest 
risk are those who experience the heaviest exposure—typically farmers, 
farm workers and their families. These populations are also often the poorest 
members of society. Acute and chronic effects vary from pesticide to 
pesticide in both type and degree.  

• Acute effects from some pesticides include death, vomiting, 
severe headache, skin damage, etc.  

• Chronic exposure can result in cancers, mutations in unborn 
children, immune suppression, reduced fertility and/or 
permanent damage to eyes, lungs, liver and other organs. Among 
synthetic pesticides currently in use are compounds known to 
have these effects.  

In some cases, very serious broader or unexpected effects have come to light 
many years after the introduction of certain inadequately tested pesticides. 
DDT is perhaps the most famous example. DDT was found to accumulate in 
the food chain and to have unexpected reproductive and toxic effects, 
especially in certain bird species. A number of pesticides with long-term 
harmful effects on health or ecological systems have been banned in 
industrialized nations (EPA 2001). In developing countries, however, many 
of these continue to be sold, legally or illegally.  

Poor quality control. Almost a third of the pesticides being sold in 
developing countries are of poor quality and contain dangerous impurities 
and/or excessively high concentrations of active ingredients (FAO/WHO 
2001).  

Poor use practices. Impacts from synthetic pesticides in the developing 
world are compounded by the way the pesticides are used. Synthetic 
pesticides are intended for use by trained applicators. The specific pesticide 
to be used against an identified pest should be applied using specially 
designed machinery, equipment and clothing to protect the applicator. 
Guidelines are provided on quantity, frequency and timing of application 
relative to harvest, and these must be followed closely. In the developing 
world, few, if any of these procedural controls are adhered to with care. 

Pest resistance and a cycle of increased use. Use of synthetic pesticides 
selects for resistant members of the target organism [Add?: In other words, 
if any pests survive application of a pesticide, they’ll be the strongest, 
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hardest-to-kill members of that pest population. Their descendents will 
share these charactistics], creating a cycle in which greater quantities of 
pesticide and/or new pesticides are needed to control the pest, often at 
greater expense and/or risk.  

Dangers across the life cycle. Synthetic pesticides pose hazards to health 
and the environment at many stages, from manufacture, to transport and 
storage, through application, to the consumption of pesticide residues in 
food or in the final disposal of outdated stocks of pesticide.  

Sector Program Design 

Integrated Pest Management (IPM) is being promoted throughout the world 
as an alternative pest management approach. IPM core elements include: 

• Minimizing pesticide use, and  

• Minimizing health and environmental risk when pesticides are 
used . 

There are many definitions of IPM. The following one is concise and clear: 

 IPM is a knowledge-intensive and farmer-based management approach 
that encourages natural control of pest populations by anticipating pest 
problems and preventing pests from reaching economically damaging 
levels. Appropriate techniques are used, such as enhancing natural 
enemies, planting pest-resistant crops, and adapting cultural 
management and, as a last resort, using pesticides judiciously. (OECD 
1999) 

This section of USAID’s Environmental Guidelines for Small-Scale 
Activities in Africa seeks to assist managers or developers of projects that 
will involve technical assistance for small-scale farming. It is not intended as 
a technical guide to IPM. Its purpose is rather to introduce key issues and 
program elements. It is closely based on Beyond Compliance: Guidelines for 
Promoting Safe and Effective Pest Management in the Developing World 
(Hruska and Gladstone 2000). This document, along with the resources cited 
at the end of this guideline, should be consulted for more detailed 
information. [Is the Hruska doc now final? If it’s still forthcoming, 
should we change the date to 2003?] 

The target audience: smallholders in Africa 
All programs should be developed with a clear picture of the target audience 
and standard practices in mind. Smallholders in African countries generally 
share the following characteristics: 

• They use synthetic pesticides. Use of pesticides in Africa is lower 
than in other parts of the developing world (e.g., in Latin America, 
where use of synthetic pesticides for many crops approaches or 
passes 90 percent). Nevertheless, where African farmers can afford 
pesticides, use is high. The reasons are simple: synthetic pesticides 
seem fast, effective and easy to obtain. They can be used easily, are 
culturally acceptable and increase yields over the short term.  
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• They use dangerous pesticides, especially dangerous 
insecticides. Organophosphates and carbamates, two families of 
broad-spectrum pesticides, are among the pesticides smallholders 
most frequently mention using. 

• Both can cause acute and chronic neurological damage. The World 
Health Organization has classified some of these insecticides, such 
as methamidophos and methyl parathion, as extremely or highly 
hazardous (Class I).  

• As noted above, banned synthetic pesticides, such as DDT, and 
pesticides of poor quality are frequently sold in developing 
countries. Farmers tend to use more dangerous pesticides because 
they generally cost less, are more potent, and work well against a 
broader spectrum of pests.  

• They use synthetic pesticides in very dangerous ways. 
Smallholders do not follow safe handling practices and are unlikely 
to do so even when these practices are taught to them. (Safe 
practices include, for example, using protective equipment and 
clothing.)  

• In developing countries, because of economic and educational 
conditions, farmers often view the “safe use” paradigm as a waste 
of time at best and at worst a dangerous myth. In addition, they 
apply pesticides in excessive quantities. 

• Farmers know very little about the biology and ecology of 
many, mostly microscopic pests, but may know a lot about 
larger animal pests. Pests that cannot be seen, such as viruses and 
bacteria, or insects that live in hidden habitats, are generally 
unrecognized and not understood. This lack of knowledge can lead 
to misuse of pesticide. For example, 30 percent of bean farmers in 
Honduras apply fungicides to combat golden mosaic virus 
(Trabanino et al. 1997, cited in Hruska and Gladstone 2000); of 
course, fungicides are useless against viruses. Likewise,these 
farmers generally did not know about life-cycle metamorphoses—
e.g., larva to juvenile or mature insect—and believe mature pests 
are spontaneously generated from water or mud.  

Conditions for IPM adoption 
For IPM to be adopted by smallholders in African countries it must be 
marketed effectively: not only must IPM actually be superior to current 
smallholder practice, the target audience must be convinced that it is 
superior. The term “integrated pest management” is in itself somewhat of a 
handicap, since it suggests that IPM is a complicated process.  

What does “superior to current practice” mean? For the resource-poor 
farmer, what matters most is that the type of IPM being promoted improves 
pest management (or is at least equally effective) and that it requires no 
more time, energy, or cost to implement than current practice. 

Concern about the adverse health impacts of pesticide use on family and 
community—and, perhaps, on the local environment—can create strong 
interest in adopting IPM. This is especially true if health and environmental 
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impacts are communicated in moving and graphic ways. However, if IPM is 
not perceived as being at least equivalent in effectiveness to current 
pesticide-based practice, adoption rates will be low. 

The strongest selling points for IPM beyond the health and environmental 
benefits are: 

• IPM is more effective then synthetic pesticides in the long run. 

• IPM generally requires less capital investment. 

• IPM can be used preventively to eliminate or minimize the need for 
responsive controls (i.e., applying pesticides after a pest outbreak 
occurs and much damage has already been done). 

Effective activities to promote IPM  
A number of activities have proven to be effective in promoting IPM in the 
developing world. 

Learning-by-doing/learning-by-discovery training programs. New 
techniques are adopted most readily when participants acquire knowledge 
and skills through personal experience, observation, analysis, 
experimentation, decision-making and practice. 

The learning-by-doing/learning-by-discovery approach for IPM is 
exemplified in the Farmer Field School model developed in Asia. Frequent 
(usually weekly) sessions are conducted in farmers’ fields for 10–20 farmers 
by a trained instructor/extensionist during the cropping season. Because 
these IPM training sessions take place in the farmers’ own environment, 
they take advantage of what the farmers already know, and the farmers 
understand how IPM applies to their own farms.  

Of these IPM training sessions, four or five analyze the agro-ecosystem. 
They identify and describe conditions such as soil, weather, crop stage, 
relative number of pests and their natural enemies. Illustrations and drawings 
are provided, as necessary. Extensionists apply a Socratic method, guiding 
farmers with questions to discover important insights and supplying 
information only when absolutely necessary.  

Farmers may also experiment with insect zoos, where they can observe 
natural predators of their pests in action and the impact of pesticide on both 
predator and prey (Matteson et al. 1984 in Knausenberger et al. 1996<1996a 
or 1996b?>). Knowledge and skills necessary for applying IPM are best 
learned and understood through practice and observation, including pest 
identification; understanding pest biology, parasitism, predation, and 
alternate hosts; identifying plant disease symptoms; sampling population 
size; and preparing seedbeds.  

Recovering collective memory. Often pest problems emerge because 
traditional agricultural methods were changed in one way or another. 
However, these changes can sometimes be reversed. This approach seeks to 
identify through group discussion what changes might have prompted the 
current pest problem.  

Smallholder support and discussion groups. Held during the cropping 
season, weekly meetings of smallholders to discuss pest and related 
problems can be useful for sharing the success of various control methods. 
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Maintaining attendance is difficult, however, except when there is a clear 
financial incentive (e.g., credit). 

Demonstration projects. Subsidized experiments and field trials at selected 
farms can be very effective at promoting IPM within the local community. 
These pilots demonstrate IPM in action and allow comparison with 
traditional synthetic pesticide–supported cultivation.  

Educational material. In many countries, basic written and photographic 
guides to pest identification and crop-specific management techniques are 
unavailable or out of date. Such materials are essential. Videos depicting 
moving interviews and graphic pictures of the effects of acute and chronic 
pesticide exposure can be particularly effective. A study in Nicaragua found 
videos to be the most important factor in motivating farmers to adopt IPM.  

Youth education. Promoting and improving the quality of programs on IPM 
and the risks of synthetic pesticides has been effective at technical schools 
for rural youth. In addition to being future farmers, these students can bring 
informed viewpoints back to their communities.  

Organic food market incentive. Promoting organic certification for access 
to the lucrative and rapidly growing organic food market can be a strong 
incentive to adopt IPM. 

Land tenure. The more secure people’s sense of ownership of the land they 
cultivate, the more carefully they steward it. 

Credit. Some credit programs specify the use of synthetic pesticides. Credit 
programs that permit, encourage or require farmers to use other methods, 
such as microbial controls, can facilitate adoption of IPM.  

Partnering successfully with other organizations on IPM 
Many IPM projects consist of partnerships between two or more 
organizations—e.g., donors, governments, PVOs and NGOs. If these 
partnerships are not forged with care, the entire project may be handicapped. 
The following design steps are considered to be essential. 

Articulate the partnership’s vision of IPM. Organizations may forge 
partnerships based on a common commitment to “IPM”—only to discover 
too late that their visions of IPM differ considerably. It is important that 
partners articulate a common, detailed vision of IPM, centered on the crops 
and conditions the project will encounter. 

Confirm partner institution’s commitment. Often, organizations make 
commitments they do not intend (or are unable) to fulfill completely. 

The extent of IPM integration into the project, degree of cost sharing, and 
level of participation of key IPM personnel are good litmus tests of a 
potential partner’s level of commitment.  

• IPM program integration. The IPM program is likely to be part 
of a larger sustainable agriculture project. The IPM program 
must fit into a partner’s overall program. The extent of this 
integration should be clearly expressed in the proposed annual 
work plan.  
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• Cost Sharing. The extent of cash (or in-kind resources) is a good 
measure of a partner’s genuine commitment. 

• Participation of key IPM personnel. Large partner organizations 
should have dedicated expert IPM staff. In strong partnerships, 
these personnel are actively involved in the partnership. 

One approach to the IPM process1<What does this footnote 
number refer to?> 

There are many varieties of (or beliefs about) IPM.  

• Some all but exclude the use of synthetic pesticides. These 
emphasize the use of physical and biological controls.  

• Others take a more pragmatic approach. These seek to minimize 
the use of synthetic pesticides in general and the most hazardous 
pesticides in particular—but not to the extent that unreasonably 
complex or expensive controls are imposed that undermine 
farmers’ confidence in IPM.  

The following process for evaluating and implementing IPM should be 
generally applicable. Risk-minimizing measures are included if synthetic 
pesticides are chosen as the method of control.  
1. Evaluate impact of pests before deciding to control them. 

• identify pest 

• determine pest biology  

• determine size of the pest problem 

• evaluate current level of natural control (e.g., types and number of 
natural enemies present)  

• determine whether this is a primary or secondary pest 

2. Evaluate management options (nonpesticide first). 

2.1. Preventive 

2.1.2. Plant selection [Q: Should this be 2.1.1? I think 
this odd numbering may come from Word 
corruption, but want to confirm that no items are 
missing] 

• choose pest-resistant strains 

• diversify plant varieties/intercrop 

• provide habitat for natural enemies 

2.1.3. Site preparation and planting [2.1.2?] 

• choose pest-free planting dates 
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• enhance/provide shade for shade-grown crops 

• assign crop-free periods and/or rotation  

• install buffer zones of noncrop plants and/or physical 
barriers 

2.1.4. Plant tending [2.1.3?] 

• improve soil health 

• use an appropriate planting density 

• fertilize and irrigate appropriately 

• weed  

2.2. Responsive (curative) interventions 

2.2.2. Physical/mechanical control [2.2.1?] 

• remove or destroy diseased plant or plant parts 

• weed  

• install traps  

2.2.3. Biochemical control [2.2.2.?] 

• use pheromones [explain how, v. briefly? E.g., as bait 
or distraction?](very effective, but not currently easily 
accessible or economical; however, they may become 
so) 

• apply homemade biopesticides 

3. Evaluating and using synthetic pesticides. 

 The use of synthetic pesticides should be avoided; if there is no 
feasible alternative, take measures to reduce their risk. Risk is a 
function of both toxicity and exposure. Reducing risk means 
selecting less toxic pesticides and selecting pesticides that will lead 
to the least exposure before, during and after use.  

 Taking the following steps will reduce risk: 

3.1. Use least toxic chemicals to minimize pesticide toxicity 

• use registered pesticides  

• don’t use pesticides that are listed inclass Ia and Ib 
(www.who.int/pcs/docs/pcs98-21rev1.pdf) by the World 
Health Organization (WHO) 

• don’t use pesticides not registered with the Organization 
for Economic Cooperation and Development (OECD)  
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• don’t use pesticides found on Prior Informed Consent 
(PIC) (www.pic.int) and Persistent Organic Pollutants 
(POPs) Convention (irptc.unep.ch/pops) lists 

• follow WHO guidelines (www.who.int/pcs) 

3.2. Reduce exposure time or the degree of exposure  

3.2.2. Before use [3.2.1?] 

Transport:  

• separate pesticides from other materials being 
transported 

• avoid private distribution; it’s dangerous 

Packaging: 

• follow international and national norms and guidelines 

• use packaging adapted to needs 

• eliminate reuse of packaging materials 

Storage: 

• follow and respect norms of the UN’s Food and 
Agriculture Organization (FAO)  

• develop strict guidelines for village-level storage 

• ensure permanent, well-marked labeling 

• follow and respect national norms 

• use appropriate language and approved pictograms 

• use and respect appropriate toxicology color bands 

Formulating: 

• use appropriate type and concentration 

3.2.3. During use [3.2.2.?] 

Training: 

• should be continuous 

• identify level and audiences (distributors, farmers, 
transporters, etc.) 

Application equipment: 

• choose equipment adapted to user needs and 
possibilities 
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• assure maintenance and availability of parts and 
service 

Use protective equipment and clothing: 

• adapted to local climate 

• adapted to user needs and possibilities (budget) 

• should not reduce but avoid [“eliminate”?] exposure 
[Q: “that eliminates exposure, doesn’t just reduce 
it”?] 

Focus on “buffer zones”: 

• housing 

• environment: water, other sensitive areas 

3.2.4. After use [3.2.3?] 

• know, enforce, respect exclusion periods after 
application 

• assure proper cleaning and rinsing off of applicators’ 
preparation and application equipment, including: 

o applicators’ clothing 

o storage containers 

• develop a workable monitoring and evaluation 
system for: 

o adherence to national and international 
policies regarding pest management and 
pesticides 

o health effects on applicators, local population 
and domestic animals 

o efficacy on target pests 

o impacts on environment: water, soils, etc. 

o elimination of pesticide leftovers and 
containers 
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Consent (PIC) Procedure: International "Right-to-Know." Accessed: June 8, 2001. 
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Policy 

• CARE (1994). Pesticide and Pest Management Policy. 

• Ministry of Foreign Affairs (The Netherlands) (1999). Participatory Integrated Pest Management.  

• OECD (1995). Guidelines for Aid Agencies on Pest and Pesticide Management.  
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Nicaragua, 1985–1994. CARE USA Advocacy Series, Case #1. 

• Swiss Development Cooperation (1994). Crop Protection. 19 pp. 

Internet sites for information on pesticides and pest management 

Hundreds of Internet sites provide information about pesticides and pest management, but not all are equally 
reliable or useful. National and international regulatory agencies are the best source of information about 
pesticides. Some of the best sites on IPM are sponsored by universities and international and national agencies 
with mandates to promote IPM. Below are sites identified by Hruska and Gladstone (2000) as particularly 
useful and stable sites; many offer links to other sites. They are ranked: 

  *****  Not to be missed 

  ****  Highly recommended 

  ***  Very useful 

Pesticides 

• www.who.int/pcs This World Health Organization site includes The International Programme on 
Chemical Safety. The most authoritative site on human health effects of pesticides. Not all 
documents are online yet, but the WHO Recommended Classification 1998–1999 is―one of the 
most cited sources of acute toxicity information. ***** 

• www.epa.gov/pesticides  The U.S. Environmental Protection Agency’s site on pesticides is a 
goldmine of information. Thousands of technical documents are available online. Out in March 
2000 was the new edition of “Status of Chemicals in Special Review.” ***** 

• irptc.unep.ch  The joint UNEP and WHO Web site. A wealth of authoritative information on 
many international programs and agreements, such as PIC and POPs. ***** 

• ace.ace.orst.edu/info/extoxnet EXTOXNET: The Extension Toxicology Network. An excellent 
source if you’re looking for information by substance. **** 
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Pest Management 

• www.communityipm.org  An excellent source of information on the FAO Asia “Farmers’ Field 
School” methodology. Many interesting and valuable downloadable documents. ***** 

• ipmworld.umn.edu  Radcliffe’s IPM World Textbook. A great resource text constantly updated and 
improved. Excellent for students, teachers, extensionists who want a concise presentation of thematic 
areas or the state of the art in IPM by crop. ***** 

• http://www.ipmnet.org/   A very good portal to a host of IPM resources, including a searchable 
database of IPM resources, Radcliffe’s IPM World Textbook, periodicals (including back issues of 
IPMnet News), reviews of recent publications, a searchable database of IPM experts and more. Very 
well organized. Sponsored by the Consortium for International Crop Protection. ***** 

• www.nysaes.cornell.edu/ent/biocontrol Biological Control: A Guide on Natural Enemies in North 
America. An excellent guide to natural enemies. Limited geographically, but great photos and 
summary of biology and ecology. **** 

• www.ipm.ucdavis.edu/pmg  The University of California Pest Management Guide. Very complete 
and useful guides by crop. Some a bit dated. **** 

• www.epa.gov/oppfead1/pmreg/   U.S. EPA Pesticide Management Resource Guide. A guide to 
pesticide information resources at EPA and elsewhere designed to help national pesticide authorities 
find information for use in pesticide management decision making. *** 

http://www.epa.gov/oppfead1/pmreg/
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