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Global health risks from pesticide use in Brazil
Recent changes in pesticide regulations in Brazil may have public health and environmental ramifications for Brazil
and its trade partners. Cross-country cooperation is key to upholding food safety.

Anna Rafaela Cavalcante Braga, Veridiana Vera de Rosso, Cyntia Ayumi Yokota Harayashiki,
Paula Christine Jimenez and Ítalo Braga Castro

B

razil is a major food supplier,
impacting food provision and food
safety worldwide. The country is the
largest exporter of orange juice (78.6%),
coffee (26.8%), sugar (45.7%), soybean
(42.9%) and maize (19.4%), and is also
among the main producers and exporters of
beef, poultry, pork meat, cereals, rice, forest
products, fruits and other vegetables1.
To date, requests for new pesticide
licenses have been jointly processed by
the Ministry of Agriculture (MAPA), the
Brazilian Institute of the Environment and
Renewable Natural Resources (IBAMA)
and the Brazilian National Health and
Surveillance Agency (ANVISA), and may
be vetoed by any of these (Fig. 1). However,
a bill (PL 6.299/2002) approved by the
Brazilian lower legislative house, though
not yet in force, calls for the centralization
of pesticide registration, standardization
and risk assessment under MAPA, thus
removing these functions from health and
environmental agencies2.
This has been a matter of great concern
for environmentalists and public health
experts. Since 2019, 475 new pesticides
have been approved, accelerating the trend
of previous years (see authorized products
at http://portal.anvisa.gov.br/). According
to the government, the pace of approval
has hastened to reduce the bureaucracy
involved in licensing new commercial
products — a process that used to last 6
years on average, and in extreme cases has
taken up to 8 years, allegedly affecting the
competitiveness of Brazilian agribusiness3.
These 475 new pesticides are composed
of 107 active substances, the majority of
which are used as herbicides, followed by
fungicides and insecticides (Supplementary
Table 1). As shown in Fig. 2a, only 8% of the
475 pesticides are ‘biological’ (that is, utilize
live organisms for pest control) while the
remaining 92% are ‘chemical’. Regarding the
chemical pesticides, 84% are made up of a
single active substance, while 8% present a
mixture of 2 to 4 chemicals.
In the European Union (EU), which has
the most rigorous pesticide legislation in
the world, an active substance can take over
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Fig. 1 | Evaluation system currently used for licensing new pesticides in Brazil. Registration requests
are processed by three different agencies, each responsible for a specific procedure. In the case of a
favourable decision, the product has its label approved and a license for commercialization is emitted.

3 years to be approved by the European
Commission. Moreover, these approvals
are periodically reviewed according to
scientific reports. In fact, since pesticide
reassessing was implemented 25 years ago,
less than 400 of the more than 1,000 active
substances once approved in the EU have
remained approved there. Of the products
that have been recently registered in Brazil,
31% contain active substances that are
not currently approved by the European
Commission, including some which are
currently listed in the European Chemicals
Agency (ECHA) database as ‘banned’ (41) or
‘severely restricted’ (14) (Fig. 2a) (see details
in Supplementary Table 2).
Reports on Pesticide Residue Analysis
in Food (RPRAF)4,5, periodically issued
by ANVISA, categorize plant-based foods
marketed in Brazil as ‘regular’ (that is, with
pesticide concentrations within the Brazilian
maximum residue level (MRL)) or ‘irregular’
(that is, with pesticide concentrations above
the MRL and/or not authorized for a specific
crop). The most recent report, published
in late 2019, was based on 4,616 samples
of 14 types of fruit and vegetable that
represented merely 30.9% of the produce
consumed in Brazil4. The previous report,
issued in 2016, included 12,051 samples of
25 types of fruit and vegetable that together
represented 70% of the consumption5. As
new pesticides had been licensed since then,

more analytes were incorporated in the 2019
RPRAF. Yet, 23% of the analysed samples were
found to be irregular and 11 of the 14 active
substances banned in the EU were detected
in cereals, fruits, vegetables, roots, tubers
and bulbs (Supplementary Table 4) between
2017 and 2019, suggesting that consumers
may have been exposed to active substances
that had been banned or not yet approved6,7.
It is important to highlight, however, that
MRL values considered acceptable for these
14 pesticides in Brazil are often above values
considered acceptable elsewhere, including
other BRICS countries, the US, Canada
(Supplementary Table 5) and the EU6.
ANVISA has recently endorsed a new
regulatory framework based on the Globally
Harmonized System of Classification and
Labelling of Chemicals (GHS), intended
to converge classifications and patterns
used globally8. Adopted by more than
50 countries including all those in the
EU, the GHS is meant to be adjusted to
each national context, so as to protect
human and environmental health as best
as possible. As a result, 2,300 commercial
pesticide formulations registered in Brazil
underwent toxicological reclassification
based on declarations provided by pesticide
manufactures. The new system applies
colour-based labelling to indicate the
potential risks associated with each product;
since only those risks resulting from acute
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Fig. 2 | Pesticides authorized in Brazil since 2019. a, Classification of pesticides according to type
(biological versus chemical) and composition of chemical pesticides (single active substance versus
mixture). b, Presence of active substances currently not approved and/or banned by European
authorities in major export crops produced in Brazil. Malathion is ‘approved’ in the EU list but banned
in the ECHA database. c, Destinations of the main Brazilian exported agricultural goods produced using
banned active substances. Credit: icons for citrus, coffee, corn, fruits and vegetables, rice, soy and sugar
cane in b and c from https://www.flaticon.com/; world map in c from https://www.pixabay.com.

toxicity are considered, the hazard categories
of 1,924 pesticides sold in Brazil have shifted
from ‘extremely toxic’ or ‘highly toxic’ to
‘slightly toxic’ or ‘unlikely to cause damage’.
Although acute toxicity denotes immediate
lethal risk, other serious potential effects
(for example, skin irritation/corrosion, eye
irritation, skin and respiratory sensitization,
target-organ toxicity, carcinogenicity, germ
cell mutagenicity and reproductive toxicity)
are not reflected in the new coloured tags9,
but may be textually informed in the labels.
Yet, given the high illiteracy levels among
Brazilian farmers, such labelling rules that
overlook anything beyond acute toxicity
increase vulnerability to chronic exposure10.
The Brazilian National Council for
Food and Nutrition Security (CONSEA),
a presidential advisory body and part of
the National Food and Nutrition Security
System, recommended in 2016 that the
RPRAF be reviewed to include data on
chronic exposure to pesticides as well as
a greater number of analyses covering
more food types. These recommendations

intended to facilitate comparisons between
annual reports and, furthermore, to generate
a more reliable overview of pesticide
exposure in the Brazilian population.
Indeed, ANVISA has included a chronic
risk assessment in the 2019 RPRAF11, but
as previously mentioned the number of
analysed food types was significantly less.
Moreover, CONSEA was not included in
the new ministerial structure of the current
government due to an interim measure
that revoked the council’s autonomy
to monitor and articulate the food and
nutrition security policies. This provisional
measure was enacted immediately and is
now awaiting consideration by the Brazilian
Congress to be either approved or rejected.
The new rules and control mechanisms
tend to aggravate the situation of
environmental and public health in Brazil.
Nationwide assessments12 have demonstrated
the occurrence of pesticide residues in rivers
and drinking waters, and risks associated
with contaminated food have already been
detected7. Also, cases of lethal and sub-lethal
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intoxications among Brazilian farmers are
frequent and well documented6.
Environmental and health risks stemming
from poorly regulated pesticide use are not
limited to the Brazilian territory. Since major
agricultural export items (including citrus,
coffee, corn, fruits, vegetables, rice, soy and
sugar) are generally produced the same way
as what is consumed domestically, export
items are also expected to contain residues
of active substances currently banned or
severely restricted in Europe (Fig. 2a,b),
possibly affecting global food safety through
the consumption of agricultural products13.
In fact, this may go well beyond these 14
active substances (Supplementary Table 4)
and affect countries with stricter pesticide
regulations. China, for example, where
restrictions on the use of acephate were
introduced in 2017, is a major importer of
Brazilian corn1. Meanwhile, picoxystrobin,
detected by ANVISA in orange samples
marketed in Brazil, probably travels to the
US, China, Japan and Europe through citrus
and orange juice exports (Fig. 2c). Although
many food importers perform analytical
determinations of pesticide residues in
agricultural products before they enter local
markets, recent studies have shown that a
certain degree of uncertainty is a part of
such analyses14,15. Thus, bans and restrictions
imposed to pesticide use by Brazilian trade
partners seeking to protect human and
environmental health in their own countries
might not be enough.
Evidence that uncontrolled pesticide
use in Brazil can compromise food security
globally, combined with a worldwide
movement denouncing the dismantling of
environmental and public health policies
in Brazil16, is already affecting the country’s
agribusiness sector17 by growing mistrust
from traditional commodity importers.
Russia, for example, has recently considered
suspending imports of Brazilian soybean
due to high pesticide content17.
Abusive and uncontrolled pesticide use
can be more detrimental than its abrupt
elimination from agriculture18. Policies
reconciling food security and environmental
sustainability are urgent and demand stricter
regulatory strategies and punitive sanctions.
As government transitions and regulation
changes in a given country can have
transboundary consequences, inter-sectoral
and participatory action is required both
nationally and globally to ensure food safety.
Some international policy instruments
addressing the life cycle of pesticides are
already available, including those related
to production, registration, importation,
transportation, storage, application and
disposal. Most of these were integrated
into the International Code of Conduct on
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Pesticide Management (issued by the United
Nations Food and Agriculture Organization
and the World Health Organization), which
proposes voluntary pesticide standards for
stakeholders around the world19. However,
their effective implementation requires
greater cooperation between governments
and other players in the pesticide chain.
Considering these issues, efforts to
harmonize the use of pesticides globally
and to gradually replace them by
healthful products or practices should be
considered under the light of scientific
knowledge. In addition, a more rigid
control of cross-border movements of food
commodities could be established based
on the Rotterdam Convention20, which
regulates the international trade of certain
hazardous chemicals and promotes shared
responsibility and cooperation among
signatory countries. Finally, investments
that improve the productivity of family
farmers and smallholders may also foment
environmentally friendly production
patterns, thereby contributing to human
and planetary health.
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