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While all pesticides can be dangerous when used inappropriately, 
highly hazardous pesticides are always of particular concern due 
to the severe adverse effects they can cause to human health and 
the environment. They constitute a relatively small share of all 
pesticides registered globally, and yet they can cause the most 
harm. With adequate investment in scaling-up alternatives, es-
pecially existing and new ecological options for pest control, 
these pesticides that pose unacceptable risk to humans and the 
environment can be phased out from agriculture and their risk 
reduced in the health sector by appropriate actions.
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Synthetic pesticides are inherently hazardous, and among 
them, highly hazardous pesticides cause disproportionate 
harm to the environment and human health. There is partic-
ular concern in low-income countries, where highly haz-
ardous pesticides cannot be used safely. 
 
 
Highly hazardous pesticides  are 
defined by the Food and Agriculture  
Organization of the United Nations  
(FAO)/World Health Organization 
(WHO) International Code of Conduct 
on Pesticide Management (2014)1 as 
pesticides that are acknowledged to  
present particularly high levels of  
acute or chronic hazards to health or  
environment according to internation -
ally accepted classification systems  
such as WHO or GHS [the Globally 

Harmonized System of Classification  
and Labelling of Chemicals] or their  
listing in relevant binding international  
agreements or conventions. In addi -
tion, pesticides that appear to cause  
severe or irreversible harm to health 
or the environment under conditions  
of use in a country may be consid -
ered to be and treated as highly haz-
ardous. A full description of the eight  
criteria to identify highly hazardous  
pesticides can be found on pg. 22.

What are highly hazardous 
pesticides?

1 The FAO/WHO International Code of Conduct on  
Pesticide Management (the Code of Conduct) is a  
voluntary framework to guide government policy  
makers and regulators, the private sector, civil  
society, and other stakeholders on best practices in  
managing pesticides throughout their lifecycle, from  
production, use to disposal.



• can be very toxic to humans.  
For example, a fourth of a teaspoon  
of carbofuran or monocrotophos  
active ingredients can cause death  
if ingested;   

• are primarily, but not only, older  
generation, off-patent chemicals   
still readily available and in use  
in many low – and middle – in -
come countries,  even when less 
hazardous alternatives have al-

ready been authorised (see “why 
highly hazardous pesticides are 
still used” at pg.11);  

• cannot be used safely in low –  
and middle – income countries  
where suitable Personal Protective 
Equipment (PPE) for protection 
against highly hazardous pesticides  
is not available or not used because 
it is too expensive or too uncom -
fortable to wear;  

• have been phased out from agri -
culture in a number of countries  
without affecting agricultural pro -
ductivity;  

• are one of the most common  
means of suicide  worldwide, ac -
counting for 15-20 percent of all  
suicides2; 

• can be found in local food sys -
tems and global food commodi -
ties  such as bananas, coffee and 
rice, but the most contaminated  
crops are fruit and vegetables.  
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Facts on highly hazardous 
pesticides: 

2 Mew, E. J., Padmanathan, P., Konradsen, F., 
Eddleston, M., Chang, S.-S., Phillips, M. R., & Gunnell, 
D. 2017. The global burden of fatal self-poisoning with  
pesticides 2006-15: Systematic review. Journal of  
Affective Disorders. Elsevier B.V. Oxford, England.

M inimum requirement for PPE for 
mixing and filling spray tank with  
WHO class I and II pesticides in-
cludes overalls and boots,  
gloves, face- shield or googles,  
apron and hood or hat and Res-
piratory Protective Equipment.  

For more information refer to the FAO/WHO 
Guidelines for personal protection when  
handling and applying pesticides.
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What are their impacts on 
sustainable development? 

3 WHO, 2018 
4 Bretveld, R.W. et al., 2006 
5 ILO, 2010 

Highly hazardous pesticides cause  
adverse social, environmental and 
economic effects that undermine the  
achievement of sustainable devel-
opment.  
 

• Health  
Every year more people die from 
(unintentional and intentional) pes-
ticide poisoning than snake-bite.  
According to WHO data, an esti -
mated 77,000 people died world -
wide in 2016 from all forms of unin -
tentional poisoning (WHO Public 
Health Impact of Chemicals: Data  
addendum for 2016 3). The propor-
tion of deaths due to unintentional  
pesticide poisoning is unknown due  
to limited data, but may be sub -
stantial. In addition, it was estimated  
that more than 155,000 deaths from  
self-inflicted injury involved pesti -
cides in 2016.  

 

• Gender  
Women are particularly susceptible  
to adverse effects. Rural women are 
directly exposed to pesticides while  

performing tasks such as mixing  
pesticides and refilling pesticide  
tanks or weeding in recently  
sprayed fields. In addition to acute  
pesticide poisoning, chronic effects  
on their reproductive health are a 
serious concern4.  

 

• Children and Child labour  
Over 60 million children are en-
gaged in hazardous work in agri-
culture5. Pesticide exposure is one 
of the main hazards as it can 
severely affects the normal devel-
opment of children’s immune and  
neurological systems. Children can 
already be exposed and affected  
during their pre-natal phase. Physi -
cal abnormalities and accidental  
poisoning of children exposed to  
pesticides are re-ported in devel -
oping countries.  

 

• Biodiversity  
The use of highly hazardous pes-
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6 TFSP., 2015 
7 Woodcock et al., 2017  
8 Levillain et al., 2012 
9 EFSA, 2017 

ticides is predicted to result in sub -
stantial impacts on biodiversity  
and ecosystem functioning. It has  
specifically contributed to declines  
in the populations of birds, insects,  
amphibians and aquatic commu -
nities. Negative impacts of highly  
hazardous pesticides on aquatic  
and soilborne organisms and their  
beneficial functions on ecosystems  
are widely reported in scientific lit -
erature6. 

 

• Pollinators  
The use of systemic insecticides  
from the group of neonicotinoids  
negatively affect pollinator repro -
ductive potential 7 and it has been 
linked, together with other interact -
ing factors, to global declines in  
honey bees and wild bees, thus re-
ducing their function as pollinators.  

 

• Water, air and soil  
Highly hazardous pesticides’ con -
tamination is found in surface and  
groundwater resources, and in  
soils worldwide, sometimes 30  
years after their application 8.  

 

• Food safety and international  
trade  
Pesticides, especially highly haz-
ardous pesticides, residues in food  
are an important trigger of export  
rejections. The most ‘non-compli -
ant worldwide are fruit and vegeta -
bles. In 2016, the Food and Feed 
Safety Alert of the EU issued 222 
notifications for pesticide residues,  
out of which 143 led to rejections 9.

The continued use of highly hazardous pesticides undermines the attainment of several 
Sustainable Development Goals (SDGs) because of their adverse effects on health, food 
security, biodiversity and other environmental negative impacts such as pollution. 
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that the existing levels of environ -
mental contamination are causing  
large-scale adverse effects on bees 
and other beneficial insects 10 and on 
insectivorous bird populations.  
 
The need to severely restrict their use 
or mitigate their effects in agriculture  
and prevent future registration due  
to the high hazard they pose to the  
environment is gaining a large con-
sensus. The European Union has al-
ready issued a complete and perma -
nent ban on all outdoor uses of the  
three most commonly used neoni -
cotinoid pesticides: clothianidin, im -
idacloprid and thiamethoxam (Euro -
pean Commission Implementing  
Regulation (EU) 2018/783, 2018/784, 
2018/785, 2018).  
 
In order to protect pollinators the  
Health Canada’s Pest Management 
Regulatory Agency (PMRA) is can-
celling many uses of neonicotinoids  
on crops that bees find attractive and  
is not allowing spraying of some  
crops before or during bloom. The  
PMRA’s risk assessment has also 
found that seed treatment uses are  
acceptable, however, it has made as 
a requirement the addition of label  
statements for all cereal and legume 
crops to minimize exposure of polli -
nators to dust during planting of  
treated seeds. PMRA is currently 

Are neonicotinoids highly hazardous 
pesticides? 
 
Neonicotinoids are the most widely  
used insecticides in the world. They  
are used as seed treatments or as fo-
liar sprays on a broad range of crops.  
Due to their systemic action, they are  
absorbed through the roots of plants  
and translocated to their leaves, flow -
ers and pollen. Recently, WHO has 
also prequalified certain neonicoti -
noid-based products for vector con -
trol (see details in the next section). 
 
Although neonicotinoids are consid -
erably less toxic to mammals than  
organophosphate and carbamate in -
secticides, their level of persistence  
in soil and water raises concerns.  
Substantial residues are commonly  
found in the environment, including  
in wildflowers. A rapidly growing  
body of evidence strongly suggests  

10 Pisa, L.W., et al. 2015 

Exposed bees may die or have an impaired 
ability to forage for nectar, to learn and re-
member where flowers are located and to 
find their way home to the nest or hive.
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Use of neonicotinoids  
in malaria vector control 
 
One of the neonicotinoids, cloth -
ianidin, is recommended and has  
been prequalified by WHO for  
use in indoor residual spraying 
for malaria vector control, al -
though unlike its possible chronic  
effects against bees, it may not  
necessarily be toxic to humans  
or may not spill over to the envi -
ronment when used in a disease 
control programme as it is ap -
plied to house walls inside the  
home with the aim of killing in -
door resting mosquitoes.

evaluating whether the risk mitigation  
already put in place remains ade-
quate, or if additional mitigation mea -
sures are required11. 
 
Use of highly hazardous pesticides for 
vector control in public health  
 
In public health, much has already 
been done to eliminate the use or  
risks of the most hazardous pesti -
cides. However, as a result of the 
relatively small market share for vec-
tor control insecticides within the  
global pesticide market, the invest -

ment into the development of alter -
native products for this market has  
been limited. In view of these con -
straints and limitations, the WHO In -
tegrated Vector Management (IVM) 
approach promotes rational use of  
insecticides in vector control. Due  
to the nature of the interventions,  
which by and large consist of using  
the human host as an attractant and  
placing the insecticide either be -
tween the host and the disease vec -
tor or near the host and the vectors’  
resting places, rational use of insec -
ticides by means of their targeted  
application is relatively straightfor -
ward in vector control when com -
pared to other types of pesticide  
use. IVM promotes these principles  
to minimise the potential effects of  
insecticides on human health and  
the environment, and to reduce the  
selection pressure for insecticide re -
sistance. The use of insecticides in-
cluding some highly hazardous pes -
ticides in vector control is critical to  
the prevention of transmission of  
vector-borne diseases and the  
health and wellbeing of populations  
impacted by these diseases. Where 
no alternatives exist, the controlled  
use of some highly hazardous pes-
ticides, applied under the profes -
sional supervision of vector control  
services, need to be considered, as  
the public health benefits outweigh  
the risks associated with the tar -
geted use of these pesticides.

11 https://www.canada.ca/en/health-
canada/services/consumer-product-safety/reports-publi
cations/pesticides-pest-management/fact-sheets-other-
resources/update-neonicotinoid-pesticides-2020.html

https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/fact-sheets-other-resources/update-neonicotinoid-pesticides-2020.html
https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/fact-sheets-other-resources/update-neonicotinoid-pesticides-2020.html
https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/fact-sheets-other-resources/update-neonicotinoid-pesticides-2020.html
https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/fact-sheets-other-resources/update-neonicotinoid-pesticides-2020.html
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Why are highly hazardous 
pesticides still in use in low-and 
middle-income countries?

Several highly hazardous pesticides 
already banned in high-income  
countries are still used in low-and  
middle-income countries, where  
the risk of human and environmen-

tal exposure is, almost without ex -
ception, much higher than in those  
countries where they have been 
banned or severely restricted.  
 

Source: Data provided by Kynetec
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Even though the awareness of and 
willingness to mitigate the risks  
posed by highly hazardous pesti -
cides have grown tremendously in  
many countries, advancing with their  
restriction or phasing out requires  
addressing policy and structural  
challenges, such as:  
 

• Entrenched commercial inter -
ests in maintaining the production,  
export and use of highly haz-
ardous pesticides. An analysis of  
the implications for human rights  
of the management of hazardous 
pesticides can be found in the Re-
port of the Special Rapporteur on  
the right to food 12.   

 

• Unsustainable agricultural poli -
cies that favour the expansion of  
input-intensive, commercial agri -
culture and the re-introduction of  
pesticide subsidies.  

 

• Failure to cost for externalities  
(uncompensated costs including  
public health and environmental  
damages such as water contami -
nation) into the pricing of pesti -
cides which gives them a  
deceptive but significant price ad -
vantage over alternative (more 
sustainable) methods. 

 

• Limited capacity for pesticide  
risk assessment and monitor -
ing: the average number of staff 
working in the national pesticide  
registration authorities in low and  
middle-income countries is 3 as  
opposed to 700 in the United  
States of America or 150 in the 
United Kingdom 13.  

  

• Insufficient independent scien -
tific studies on health and envi -
ronmental effects and science–  
policy interface to support deci -
sion-making and regulatory action.  

 
• Inadequate investment towards  

innovative alternative solutions:  
ranging from enabling regulations  
for biopesticides to the need to  
consolidate a market demand for  
innovative solutions.  

 

• Farmers’ reluctancy to innova -
tion because changes to farming  
practices are perceived as risky  
and consistent and reliable advi -
sory services are not widely avail-
able.  

 
Emergency responses to new pest  
outbreaks (e.g. Fall Armyworm) can 
increase the pressure to use highly 
hazardous pesticides upwards.  

12 The full report is available at 
https://ap.ohchr.org/documents/dpage_e.aspx?si=A/
HRC/34/48 
13 FAO survey 2013, data from 109 countries 

https://ap.ohchr.org/documents/dpage_e.aspx?si=A/HRC/34/48
https://ap.ohchr.org/documents/dpage_e.aspx?si=A/HRC/34/48
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Agroecology Agroecology is based 
on applying ecological concepts and  
principles to optimize interactions be -
tween plants, animals, humans and 
the environment while taking into con -
sideration the social aspects that need  
to be addressed for a sustainable and  
fair food system. Agroecology under -
lies Integrated Pest Management 
(IPM) and is based on context-specific  
design and organization, of crops, live -
stock, farms and landscapes.  It works  
with solutions that conserve above  
and below ground biodiversity as well  
as cultural and knowledge diversity  
with a focus on women’s and youth’s  
role in agriculture. Pest management 
in agriculture should fit into wider sus -
tainability objectives and practices  
and avoid the use of products and  
methods that undermine them 14. 
 
Biological products Farmers can 
complement agroecological manage -
ment practices with a range of regis -
tered biological products for pest  
control such as plant extracts,  
pheromone traps and microbial  
pathogens, depending on the actual  
pest situation and the availability of  

effective solutions.  
Some leading countries in Africa have 
adopted specific biopesticide legisla -
tion and engaged with commercial  
biopesticide companies to make bio -
logical control viable. Biopesticides in  
these countries are used in agriculture 
and forestry. Many other countries still  
lack the legislative framework, the  
commercial arrangements or the in-
centives to make biocontrol a large-
scale reality. 
 
Green chemistry Low-risk synthetic  
pesticides can be used as a last re -
sort. 
 
Integrated vector management   
This is a rational decision-making pro -
cess to optimize the use of re¬sources  
for vector control. The Integrated Vec -
tor Management (IVM) process is lo-
cally adapted and involves evidence-
based use of vector control tools. The  
key intervention tools currently include  
use of insecticide-treated/long-lasting  
insecticidal nets, use of insecticides  
in indoor residual spraying and space  
spraying, use of bacterial or chemical  
larvicides, larvivorous fish, and larval 
source management includ¬ing envi -
ronmental methods. For personal pro -
tection, repellents are recommended.

What are the alternatives?

14 FAO Agroecology website: 
http://www.fao.org/agroecology/home/en/

http://www.fao.org/agroecology/home/en/


Global biopesticide market to  
increase at a rate of  
 16–17%

Sustainable 
farming  
systems

Good  
agricultural 
practices

Building on the principles of Integrated Pest Management (IPM), agroe-
cologically-based alternatives to pesticides include farm and land-
scape management measures aimed at preventing pest outbreaks. 
These measures focus on the preservation of ecosystem services, in-
cluding natural pest control and soil health (fertility, biological activity, 
structure, etc) and include for instance the management of riparian 
areas and natural habitats to augment the population of beneficial in-
sects. 
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The joint FAO/WHO Guidelines on  
Highly Hazardous Pesticides pub-
lished in 2016 intend to help countries  
address the risks of highly hazardous 
pesticides following three key steps:  
 
1 Identification  

Countries analyse their pesticide 
registries against eight criteria (see 
back page) to identify which prod -
ucts are highly hazardous.   

 
2 Needs and risks assessment  

Countries assess the actual needs 
and benefits for these products  
and their risks to human health and  
the environment, taking into con -
sideration available alternatives.  

 
3 Mitigation options  

Countries identify risk mitigation  

Three key steps in Pesticide 
Risk Reduction:  
1. Reduce reliance on pesticides. De-
termine to what extent current  
levels of pesticide use are actu-
ally needed. Make optimum use  
of non-chemical pest manage -
ment and eliminate unjustified  
pesticide use.  
2. Select pesticides with the lowest 
risk. If use of pesticides is  
deemed necessary, select prod -
ucts with the lowest risk to  
human health and the environ-
ment from the available regis-
tered products that are effective  
against the pest or disease. 
3. Ensure proper use of the selected 
products for approved applica -
tions and in compliance with in -
ternational standards.  

Guidance on Pest and Pesticide Management  
Policy Development, 2010  
http://www.fao.org/3/ca8116en/ca8116en.pdf  

What is being done? ©
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The joint FAO/WHO Guidelines for  
the registration of microbial,  
botanical and semiochemical pest  
control agents for plant protection  
and public health uses (2017) pro-
vide additional guidance to facilitate  
the registration of alternative products.  

measures. The most appropriate 
mitigation measures may be differ-
ent for each highly hazardous pes-
ticide and for each condition of use.  
A key enabling factor in mitigation  
is the availability of alternatives. 

 
Countries have several  mitigation  
options  available to them in relation 
to highly hazardous pesticides ranging  
from ending use, restricting use or  
changing formulations or condi -
tions of use.  
Pesticides with an extremely high  
toxicity require a level of personal  
protection that cannot be ensured.  
In line with Articles 3.6 and 7.5 of the  
FAO/WHO International Code of  
Conduct on Pesticide Manage -
ment , a complete phase out is the  
recommended mitigation measure  
for these products when countries  
are not in a position to handle them  
within risk margins that are consid -
ered as acceptable.  
 
Pesticide regulatory authorities can  
be guided in this process by the FAO 
Pesticide  Registration  Toolkit  
which provides, among others:  

• methods for hazard and risk as -
sessment  

• access to information on individual  
pesticides  

• databases of registered pesticides  
around the world  

• access to scientific reviews of pes -
ticides 

Article 3.6. Pesticides whose han-
dling and application require the  
use of personal protective equip -
ment that is uncomfortable, ex -
pensive or not readily available 
should be avoided, especially in  
the case of small-scale users and 
farm workers in hot climates.  
 
Article 7.5. Prohibition of the impor -
tation, distribution, sale and pur -
chase of highly hazardous pesti-
cides may be considered if, based  
on risk assessment, risk mitigation  
measures or good marketing prac -
tices are insufficient to ensure that  
the product can be handled with -
out unacceptable risk to humans  
and the environment. 
 
FAO/WHO International Code of Conduct on  
Pesticide Management (the Code of Conduct) 




















