
International  Journal  of

Environmental Research

and Public Health

Review

A Critical Review of the Status of Pesticide Exposure
Management in Malawi

Ishmael Kosamu 1, Chikumbusko Kaonga 1 and Wells Utembe 2,*
1 Department of Physics and Biochemical Sciences, The Polytechnic, University of Malawi, Blantyre, Malawi;

ikosamu@poly.ac.mw (I.K.); ckaonga@poly.ac.mw (C.K.)
2 Toxicology and Biochemistry Department, National Institute for Occupational Health, Johannesburg 2000,

South Africa
* Correspondence: wellsu@nioh.ac.za

Received: 2 July 2020; Accepted: 4 August 2020; Published: 15 September 2020
����������
�������

Abstract: Pesticides pose a significant risk to humans and the environment. This paper analyzes
the measures used to manage pesticides in Malawi. Malawi’s regulatory authority of pesticides, the
Pesticides Control Board (PCB), faces a number of challenges including lack of facilities for analyzing
pesticides and inadequate personnel to conduct risk assessment of pesticides. The PCB needs to
provide access to information and opportunities among the public to make contributions regarding
requirements, processes and policies for assessing pesticide risk and efficacy. There is also a need to
enhance the capacity of PCB to assess pesticide poisoning in workers, monitor pesticide residues
in food and environmental contamination, as well as to control the illegal importation and sale of
pesticides. Just like in other countries such as South Africa, India and Sri Lanka, Malawi urgently
needs to implement measures that can restrict the importation, production, sale and use of very toxic
pesticides. Malawi also needs to develop measures for the effective management of pesticide waste
containers as well as obsolete pesticides, where potential solutions include reducing the purchase of
(unneeded) pesticides, treatment of obsolete pesticides in high-temperature cement kilns, as well as
requesting pesticide dealers to adopt life-cycle management of their products.
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1. Introduction

Pesticides include substances that are used to prevent, destroy, or control any pests in plants and
animals, including humans. Pesticides have contributed to increased agricultural yields and food
security [1,2] as well as more effective disease management around the world [3]. Specifically, the use
of pesticides is crucial to the food security and economy of Malawi, where agriculture contributes
42 percent of Growth Domestic Product (GDP) and accounts for 81 percent of the foreign exchange
earnings [4]. Malawi is located in Southern Africa, bordered by Mozambique to the east, south and
part of the west, as well as Zambia to the west and Tanzania to the north. According to the Central
Intelligence Agency (CIA) [5], Malawi has a total area of 118,484 km2 of which land covers 94,080 km2

while water covers 24,404 km2. The main economic activity is agriculture, which utilises 59.2% of the
land (distributed as 38.2% arable land, 1.4% for permanent crops and 19.6% for permanent pasture).
A further 34% of the land can be described as total forestry land, while the remaining 6.8% is used for
other activities such as building construction and roads.

In Malawi, most of the pesticides are used in food and cash crops, with the usage ranking as
follows: tobacco > tea > sugarcane > coffee > cotton > maize [6]. The major pesticides used in Malawi
include Imidacloprid, Thiamethoxam, Carbaryl, Carbosulfan, Profenofos, Triazophos, Dimethoate,
Cyfluthrin, Cypermethrin, Aldrin, Chlordane, Dieldrin, Heptachlor, Hexachlorobenzene, Mirex,
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Toxaphene, Chloropyrifos, Dichlorodiphenyltrichloroethane (DDT), Carboxin, Pirimiphos-methyl,
Total permethrin, Deltamethrin, Fenitrothion, Atrazine, Metolachlor, Metryn, Acetochlor, Monosodium
methylarsonate, Dichlorovos, Destab, Lambda cyhalothrin, Carbosulfan, Methyl parathion, Glyphosate,
2-4-D, Dicamba and Daconil [7,8].

Pesticides are also used in the control of many vector-borne diseases in Malawi. For example,
insecticide treated nets (ITNs), indoor residual spraying (IRS) and other modes of pesticide applications
are the most effective methods for the control of vector-borne diseases such as malaria [9,10].

Despite the numerous benefits in agriculture and public health, pesticides pose significant risks to
humans and non-target organisms. For example, accidental or intentional acute pesticide poisoning
continue to affect hundreds of thousands of people around the world [11], while many more also suffer
from chronic effects of pesticide poisoning [12]. In this regard, although farmers in Africa use only
1–2% [13,14] of the world’s pesticides, they suffer most of the adverse effects because of a number of
reasons that include unavailability of safety equipment, improper labeling of containers, illiteracy,
ignorance and wrong attitudes [15]. Poor-quality and adulterated pesticides may render products
ineffective or more hazardous which may result in over dosing [16]. The use of unregistered pesticides
as well as very hazardous pesticides (World Health Organization (WHO) class I and II pesticides)
has been reported in many countries including Nigeria [17], Ethiopia [18], South Africa [19] and
Ghana [20]. Smallholder and commercial farmers in these countries utilize these pesticides in large
amounts, with little regard to human health and the environment [20–22].

In order to avoid adverse effects of pesticides on humans and the environment, many countries,
including Malawi, have adopted mechanisms for managing and controlling pesticides. These mechanisms
include, inter alia, legislative and regulatory mechanisms, risk assessment and registration, testing of
pesticide residues in food, as well as reporting and surveillance of pesticide poisoning cases. This paper
analyzes the measures for the management of pesticides in Malawi and their implications on human
health and the environment.

2. Methodology

This paper is a narrative review of literature retrieved from electronic searches of databases as
well as hand searches of publications on pesticides in Malawi and other countries. The key words used
in electronic searches on Google Scholar and PubMed include “pesticide” and “pesticide poisoning”.
Furthermore, relevant information was sought from key informants through interviews. In this
regard, individuals in key positions of relevant organizations were asked to provide insights on
the involvement, mandate, successes and challenges of their respective organizations in pesticide
management in Malawi.

3. Results

3.1. Pesticide Exposure and Poisoning

Pesticide poisoning can occur following acute or chronic (repeated) exposure. With the exceptions
of pesticides such as warfarins, superwarfarins and coumarins that have delayed symptoms, an acute
pesticide poisoning includes any health effect or illness that results from suspected or confirmed
exposure to a pesticide occurring within 48 h [23]. Chronic poisoning, on the other hand, results
from low exposure levels occurring over a significantly longer time. Pesticide poisoning is a major
contributor to the global burden of disease, especially in developing countries [24]. Unfortunately,
pesticide poisoning is often incorrectly regarded as a low public health priority area in many developing
countries, where much emphasis is placed on infectious diseases.

Pesticide-related poisoning, with an estimated 168,000 deaths per annum, accounts for a significant
proportion of 19.7% global suicides, while the proportion of pesticide-related suicides in Africa is
22.9% [25]. Easy access to pesticides in Malawi increases the potential for pesticide self-poisoning,
where pesticides were involved in 79% of reported cases [26]. Furthermore, pesticides were reported
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to be among the leading causes of poisoning among children at the referral Queen Elizabeth Central
Hospital in southern Malawi [27]. Admittedly, these studies are very old, but studies from other
countries [28–30] indicate that pesticide-related illnesses still contribute significantly to poisoning cases.

Workers in developing countries are sometimes exposed to hazardous pesticides, including those
that are severely restricted and banned in developed countries. For example, some pesticides such as
ametryn, acetochlor, monosodium methylarsonate and profenofos are not approved in the European
Union but are reported to be used on sugarcane farms in Malawi, where farmers were reported to
suffer from skin irritation, headaches, coughing and running nose [31]. Unfortunately, there appears to
be no comprehensive and systematic monitoring of occupational exposure to pesticides in Malawi.

The public in Malawi could be exposed to hazardous levels of pesticides through food, water, and
residential use of pesticides. The use of pesticides in food crops could result in significant exposure
to pesticides through food [32]. There have been reports of rather unusual risky practices among
food-insecure communities of utilising pesticide-treated seeds for food consumption [33]. Although the
extent of this practice is not known, it is important to investigate factors that lead to this practice
as well as potential mitigation measures. In addition to this risky behaviour, there are concerns of
acute pesticide poisoning following exposure to a number of pesticides with a common mechanism
of action, especially for foods that are consumed in large amounts [34,35]. However, acute dietary
pesticide poisoning is rare globally. On the other hand, the greatest concerns for pesticide exposure
are associated with chronic exposure, especially since it has been shown that pesticide residues often
exceed MRLs [36,37]. Furthermore, use of pesticides in food crops for which they were not authorized
is also common [38]. Unfortunately, there appears to be no published studies conducted on pesticide
residues in food in Malawi.

Pesticides can also contaminate surface and ground water through spray drift, surface runoff as
well as drainage and percolation from treated areas. Cases of pesticide poisoning from drinking water
are very rare [39], although pesticides have often been detected in drinking water [40,41]. Therefore,
there are particular concerns for communities that utilize untreated drinking water from shallow wells
located in agricultural areas. For example, atrazine and metolachlor were detected in surface water
samples from Zomba and Bvumbwe areas in southern Malawi, especially with peak concentrations
occurring in the first run-off event after pesticide application [42]. Exposure from spray drift, run-off

and percolation is expected to be significant in large commercial farms that utilize large amounts of
pesticides using aeroplanes, booms and tractors.

Since forestry areas occupy over 30% of the land, the improvement of the productivity of trees,
plantations, and forest areas can be a significant source of environmental pollution. Pesticides are
mostly utilised for controlling pests and weeds in forest renewal areas, especially in tree nurseries,
but are rarely used in fully-grown plantations [43]. In the rare cases, Carbosulfan is used in the control
of termites in miombo woodland forests to compliment “biopesticides” mainly made from of an extract
of Zahna africana, ash and animal dung [44]. The use of the “biopesticides” is in line with the National
Forest Policy [45] which aims to conserve, establish, protect and manage trees and forests for the
sustainable development of Malawi, with minimal environmental pollution.

In addition to exposure to pesticides from agricultural use, pesticide poisoning can also occur
through residential use of pesticides. For example, positive associations have been shown between
residential exposures to unspecified pesticides during pregnancy and childhood and childhood
leukemia [46]. Furthermore, household use of pyrethroid insecticides was shown to be a significant
predictor of urinary pyrethroid metabolite levels in children [47]. Therefore, measures are needed to
manage residential exposure to pesticides. However, there appears to be no studies on residential
exposure to pesticides in Malawi.

Humans and other species can be exposed to mixtures of pesticides from various sources. Exposure to
mixtures of pesticides is recognized as an issue of great concern since even though the exposure levels for
each individual pesticide may be below thresholds of concerns, the combined effect may be significant [48].
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3.2. Measures for Managing Pesticides in Malawi

3.2.1. Legislation and Regulations on Pesticides in Malawi

The primary legal instrument for pesticide regulation in Malawi is the Pesticides Act [49]. The Act
gives authority to the Pesticide Control Board (PCB) to control and manage the importation, exportation,
manufacture, distribution, storage, disposal, sales, repackaging and use of all pesticides in Malawi.
The PCB works in collaboration with other government agencies including the ministries responsible
for health, environment, trade, and agriculture, through responsible government departments such as
the Environmental Affairs Department (EAD), Malawi Bureau of Standards (MBS), the Environmental
Health Services Division and the Department of Agricultural Research Services.

The Pesticide Act empowers the PCB to register agricultural pesticides and issue certificates and
permits. The Act also prohibits the importation of any unregistered pesticide in Malawi. The Board
shall only register pesticides that are suitable and effective for the intended use, and do not pose
significant danger to human or animal health or the environment. Public health pesticides are registered
by the Ministry of Health, through the Directorate of Epidemiology and Vector Control [6].

The Pesticides Act also empowers the responsible minister to prohibit or restrict the use of certain
pesticides in any food products, and to establish maximum residual limits (MRLs), which are the
maximum concentrations of a pesticide that are legally permitted in food commodities. The Pesticide
Act operates in tandem with the Consumer Protection Act [50], which addresses issues concerning the
rights of consumers.

The Environment Management Act (EMA, No 23 of 2017) [51] forbids any person from importing,
exporting or transporting any hazardous waste or substance, except under a permit issued by the
Minister. The Act also has provisions for monitoring of the effects of toxic and hazardous substances
and their residues on human health and the environment, disposal of expired hazardous substances,
and the restriction and banning of extremely toxic substances. The EMA is supported by the Water
Resources Act (Controlled Water Areas) [52], which prohibits some activities, including the application
of any pesticides in close proximity of water bodies.

In Malawi, the Occupational Safety, Health and Welfare Act (OSHW Act of 1997) [53] places the
duty of care on every employer to ensure the safety, health and welfare at work for all employees,
including the provision of protective clothing at no cost to the employee. In addition to the OSWHW
Act, the Pesticide Act imposes the duty of care on employers regarding the use of pesticides at work as
well as provision of “facilities, equipment and clothing conducive to the safe handling of the pesticide”.
The Pesticide Act also empowers the registrar of pesticides to require “any employer to take steps
to reduce the risks to the health of employees from pesticides, including requiring the employer to
monitor the health of employees exposed to pesticides”. Furthermore, the Act requires notification to
the registrar of pesticides of any pesticide-related incidents involving the death, illness or injury in
humans (or wildlife).

In addition to the national pieces of legislation, Malawi is a signatory to international agreements
including the Basel Convention on the control of transboundary movements and disposal of hazardous
wastes [54], Rotterdam Convention on importation of hazardous chemicals [55], and Stockholm
convention on persistent organic pollutants (POPs) [56].

3.2.2. Pesticide Registration

Pesticide registration can be defined as a process through which a responsible national government
authority approves the sale and use of a pesticide following comprehensive scientific evaluation or
risk assessment [57]. According to the Acting Registrar of Pesticides, the PCB has many challenges
including lack of analytical facilities for testing samples of candidate pesticides submitted for registration,
inadequate human resources, and inadequate expertise for conducting risk assessment of pesticides
as well as lack of clear guidelines for undertaking comprehensive risk assessment of pesticides [58].
Consequently, the PCB is not able to make sufficient inspections, offer sufficient training to key
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stakeholders and make sufficient tests to determine product quality [6]. The situation in Malawi is
similar to other countries where the existence of weak governmental institutions results in the poor
management of pesticides [59]. Therefore, there is need to enhance the capacity of PCB and other
relevant agencies to manage pesticides in Malawi.

Risk assessment also results in the establishment of MRLs which should ideally be determined
using generally acceptable practices (GAP) in locally produced agricultural commodities from local
field trials covering the local range of climates, growing practices, crops, and cultivars [60]. Therefore,
capacity is needed to allow the Minister of Agriculture to prepare MRLs based on local data, and not
based on foreign data or on MRLs developed by the Codex Alimentarius Commission. The use of
foreign data is not recommended since levels of residues in an agricultural commodity depend on
prevailing agricultural practices and climate [61].

3.2.3. Measures Limiting Access to Severely Hazardous Pesticides

Severely hazardous pesticide formulations (SHPFs) are defined in the Rotterdam convention as
pesticides that are known to produce severe health or environmental effects observable within a short
period of time after single or multiple exposure under conditions of use [62]. Additionally referred to
as Highly Hazardous Pesticides (HHPs), these pesticides “present particularly high levels of acute or
chronic hazards to health or environment according to internationally accepted classification systems
such as WHO or Globally Harmonized System of Classification and Labelling of Chemicals (GHS)” [63]
The majority of poisonings in Malawi have been attributed to the ready availability of these SHPFs or
HHPs, especially the anticholinesterase organophosphates and carbamates [26]. Easy access to SHPFs
(HHPs) has also resulted in many incidents of poisoning of protected wildlife [64,65]. Regulations that
ban or restrict access to SHPFs or HHPs comprise one approach for reducing pesticide-related deaths
in many countries [66–68].

However, there are questions regarding the effectiveness of this approach as a measure of
reducing access to SHPFs or HHPs Malawi. For example, despite the banning of POPs in Malawi as
a signatory to the Stockholm Convention of 2001, the illegal usage and selling of banned pesticides
(such as aldrin, chlordane, dieldrin, and dichlorodiphenyltrichloroethane (DDT)) was shown to still be
rampant in Malawi [8,69]. These pesticides are easily obtainable from unlicensed dealers and vendors,
especially in the districts along the borders with Mozambique, Zambia and Tanzania [70]. Furthermore,
the organophosphate Termik, which is registered for restricted use in the tea and coffee plantation,
is readily available in markets [26]. Since these HHPs are banned by law but are still readily available,
there is need to assess factors that contribute to their availability in Malawi. Moreover, Malawi should
consider substituting WHO hazard Class I and II pesticides with safer and cost-effective alternatives.

3.2.4. Pesticide Safety among Applicators and Pesticide Handlers

Knowledge, attitudes and practices of pesticide handlers have been shown in other countries to
affect exposure to pesticides [71]. Unfortunately, very few studies have been conducted on knowledge,
attitudes and practices of pesticide handlers and applicators in Malawi. While it could be shown in one
study that most of the agro-dealers used personal protective equipment (PPE), not all local pesticides
vendors used safety protection when selling pesticides [69]. It was also shown that the majority of
sugarcane farmers did not use suitable PPE, with the exception of farmers that possessed tertiary
education [31]. Therefore, there is need to intensify training on pesticide safety to pesticide handlers
and farmers, together with provision of pesticide labels in vernacular languages [31]. Moreover,
more studies on exposure to pesticides, levels of knowledge and attitudes towards pesticide safety
and practices in pesticides handling are warranted for pesticide handlers in Malawi. Additionally,
the few studies conducted in Malawi have indicated potential for significant occupational exposure
to pesticides. Therefore, the comprehensive monitoring of occupational exposure is needed among
pesticide handlers in Malawi.
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3.2.5. Post-Registration Monitoring and Surveillance

New pesticides may be shown to be reasonably safe in laboratory systems involving the use of
models and a very restricted array of test species using a limited set of endpoints. It is important to note
that the test organisms in the laboratory are not exposed to competition, predation and environmental
fluctuations that are normally encountered in nature. The test organisms are also not exposed to natural
complex chemical environment containing mixtures of potentially hazardous substances. For these
reasons, there is a need for post-authorization pesticide monitoring, surveillance and toxicovigilance,
activities that are designed to provide information on use patterns and impacts of each registered
pesticide on public health and the environment [72].

Although the Pesticide Act requires notification to the registrar of pesticides of any such
pesticide-related injury, this information appears not to be routinely, sufficiently and systematically
collected in Malawi. This is consistent with studies from other countries which indicate serious
underreporting [73]. Therefore, there is need for studies on adherence to this requirement and ways
to reduce underreporting. There is also a paucity of data in Malawi on human and environmental
exposure to pesticides as well as levels of knowledge, attitudes and practices (behaviors) related to
pesticide handling and management.

As discussed earlier, there is also a lack of enforcement of pesticide-related legislation in Malawi.
This inadequate control of pesticides has resulted in the availability of highly toxic pesticides for
household use through informal vendors. These very toxic pesticides have been linked to numerous
poisoning incidents that result from negligence, suicides and criminal acts in Malawi [26] and other
countries [74,75]. Therefore, the surveillance of pesticides is needed in Malawi to monitor and assess
use patterns and impacts of each registered pesticide on public health and the environment.

Although risk assessments conducted for pesticide registration can allow certain use patterns of
a pesticide, the resulting residue levels can vary depending on application rates used, weather and
climate as well as the type of crop. For these reasons, studies from other countries show that pesticide
residues often exceed MRLs [36,76,77]. Furthermore, farmers have been reported to use pesticides
that are not registered for application on a specific commodity [38]. For these reasons, many countries
conduct food monitoring and surveillance programs to assess the levels of pollutants that various
populations are exposed to [78]. Indeed, significant amounts of pesticide residues were determined
in tomatoes that had previously been treated with pesticides in Malawi [79]. However, in Malawi,
only agricultural commodities that are destined for the export market are routinely monitored for
pesticide residues by the MBS at the request of the importing country. Therefore, Malawi needs to
initiate routine food monitoring and surveillance programs to assess the levels of pesticide residues in
food commodities consumed by the local population.

As discussed earlier, pesticides have often been detected in drinking water in Malawi. In this
regard, different water treatment systems have been shown to have different efficiencies for removing
pesticides from potable water supplies, where effectiveness of water purification depends on the
type and dose (amount) of pesticides in the water [80]. The incidents of water contamination with
pesticides indicate that water quality monitoring for pesticides is required in Malawi. Indeed, water
quality monitoring is conducted by water boards in urban areas or by district assemblies in rural
areas. However, these agencies do not have sufficient capacity to monitor the presence of a wide range
of complex substances such as pesticides [81]. Therefore, there is need to increase the capacity for
monitoring of pesticides not only in water but also other segments of the environment. The water utility
companies in Malawi (Blantyre Water Board, Lilongwe Water Board, Northern Region Water Board,
etc.) are encouraged to coordinate with other government agencies and universities that possess some
capacity to analyze water for pesticides. For example, some analytical instruments, including High
Performance Liquid Chromatography (HPLC), Liquid Chromatography–Mass Spectrometry (LC-MS)
and Gas chromatography–Mass Spectrometry (GC-MS), can be found at various laboratories belonging
to Malawi Bureau of Standards, University of Malawi, Bvumbwe Research Station, Chitedze Research
Station, Forestry Research Institute of Malawi, and Pharmacy and Medicines Regulatory Authority,
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among others. Furthermore, some of these laboratories participate in national inter-laboratory quality
management schemes, while the MBS oversees and participates in international and regional analytical
instrument calibration programmes, mainly through the Southern African Development Community
Accreditation Services (SADCAS).

Significant water contamination can also occur through spray drift [82]. For these reasons, many
countries such as South Africa [83], Belgium [84], Netherlands [85], have instituted measures of
preventing hazardous exposures from pesticide spray drift. However, Malawi does not yet have any
measures or regulations that address pesticide drift.

In the use of pesticides in the forestry sector, Malawi would benefit significantly by joining forest
management certification schemes, such as the Forest Stewardship Council (FSC) and the Programme
for Endorsement of Forest Certification (PEFC). Forest certification is a voluntary process where
an independent “certifier” assesses the quality of forest management and production against a set
of requirements [86], which include use of pesticides in relation to risks to human health and the
environment. As an example, the short-term objective of the FSC Pesticides Policy is to reduce the overall
volume and number of chemical pesticides and eliminate the use of the most hazardous ones, while in
the long-term, FSC aims to eliminate the use of chemical pesticides in all FSC-certified forests [87].

3.2.6. Measures for Handling Pesticide Waste and Obsolete Pesticides in Malawi

Pesticide waste comprise of used pesticide containers, obsolete pesticides as well as wastewater
from cleaning pesticide application equipment. Disposal of pesticide-related waste together with
municipal waste can contaminate the environment. Furthermore, the use and recycling of empty or
used pesticide containers for other purposes such as storage of food, feed, water and other items can
result in significant exposure to hazardous pesticides [88]. It is estimated that 55,000 empty agricultural
pesticide containers are produced annually in the central and southern regions of Malawi, representing
95% all empty containers generated in Malawi. Unfortunately, 70% of these containers are rinsed,
punctured and stored on the original farms, while the rest are sold to pesticide resellers or recyclers and
others are reused in households, where they pose significant risk to the general public [6]. Improperly
disposed pesticide containers are reported to be used for packing some food products that are sold
in markets and by road sides [69]. Therefore, there is a huge need for raising awareness among
both pesticide distributors and the public about the health and environmental risks posed by used
pesticide containers.

Unfortunately, Malawi lacks a comprehensive system for sustainably managing used pesticide
containers. Currently, the Pesticide Act does not require any pesticide importers, formulators and
retailers to adopt life-cycle management of their products, including empty containers, “from the
cradle to the grave”. The Malawi standard on pesticide containers (MBS 89: 1991) stipulates that
the containers should be disposed in a safe manner involving the removal of caps or lids as well as
flattening, breaking, puncturing and burial in locations where there will be no pollution to ground or
surface water [89]. An inventory conducted in 2012 showed that approximately 18,000 empty pesticide
containers were stored in two central government locations in Lilongwe and Blantyre [6].

In addition to pesticide containers, stockpiles of obsolete pesticides can also be a source of exposure
to humans and the environment. Pesticides become obsolete when they have lost their efficacy, and
can no longer be used effectively for their intended purpose because of age, deterioration or a change
of specified critical parameters or because they have been banned on account of their toxicity or
environmental behavior [90]. Obsolete pesticides are often inadequately stored in corroded and leaking
containers [91]. This often results in high levels of pesticide contamination in water and soil in areas
where pesticides are stored.

The Food and Agriculture Organization (FAO) recommends four methods for the treatment of
obsolete pesticides including high-temperature incineration, chemical treatment, use of engineered
landfills, and long-term controlled storage [92]. High-temperature incineration is considered the
most efficient option, but correct incinerators are not available in developing countries including
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Malawi. Therefore, obsolete pesticides are often transported to Europe for their destruction in dedicated
high-temperature incinerators.

Malawi has accumulated an inventoried 382 tonnes of obsolete pesticide stocks attributed to
centralized government procurement, poor stock management, inaccurate needs assessment, as well
as weak import and regulatory controls. Some of these pesticides can be attributed to the centralized
government procurement of large quantities of pesticides through the Farm Input Subsidy Programme
(FISP) [6].

Since disposal or treatment of obsolete pesticides is more expensive than the purchase of stocks of
pesticides, the best method of dealing with obsolete pesticides is by avoiding the purchase of unneeded
pesticides. Obsolete pesticides can also be avoided or reduced through the practice of Integrated
Pest Management Strategies (IPM). Furthermore, studies on the use of high-temperature cement
kilns for the treatment of obsolete pesticides were shown in Korea and China to achieve destruction
efficiencies of almost 100%, with negligible formation of other pollutants such as dioxins, furans and
hexachlorobenzene [93,94]. Therefore, Malawi and other developing countries are urged to conduct
economic and technical feasibility of using this option for the treatment of obsolete pesticides.

4. Conclusions

Measures used to manage pesticides in Malawi are summarized in Table 1 below.

Table 1. Measures for pesticide management in Malawi in comparison to international best practice.

Aspect Measures in Malawi International Best Practice Comment

Pesticide registration

Legal requirement in
Malawi; however, risk

assessment and MRLs based
on foreign data; smuggling
of unregistered pesticides

across borders

Risk assessment and MRLs based
on local data

Enhance the capacity of PCB to
conduct risk assessment based on
local data; strengthen control of

unregistered pesticides along borders

Access to HHPs Easy access to HHPs Restricted access;
registered vendors

Register pesticide vendors and
dealers; criminalize sale of

unregistered HHPs

Occupational exposure
management

Handlers often handle
pesticides without protection

Systematic use of PPE; registered
applicators; surveillance of

exposure among
pesticide handlers

Intensify training on pesticide safety;
provide pesticide labels in vernacular

languages; register applicators

Pesticide poisoning
surveillance

No systematic poisoning
surveillance Systematic poisoning surveillance

Make pesticide poisoning cases
notifiable by law; develop

comprehensive surveillance system

Pesticide residue testing
in food

Routine testing of export
commodities only

Routine testing of local
agricultural produce

Enhance the capacity of the Ministry
of Agriculture and MBS to conduct

residue testing

Pesticides in water

Laws exist against water
contamination with

pesticides; However, there is
no water monitoring for

pesticides

Laws that protect water sources
from contamination; routine water

monitoring for pesticide
contamination

Enhance the capacity of Water Boards
to monitor for pesticides; prepare

guidelines on spray drift management
in large farms

Pesticides in the
forestry sector

Encourage use of
bio-pesticides

Subscription to Forest
Management Certification such as

FSC and PEFC

Encourage greater use of
bio-pesticides and subscription to
international forest management

certification schemes

Pesticide waste and
obsolete pesticides

Rampant reuse of pesticide
waste, stockpiling of
obsolete pesticides

Incineration and chemical
treatment; proper management of

pesticide waste containers

Amend the Pesticide Act to require
pesticide manufacturers to adopt

life-cycle management of their
products; establish sustainable ways

of handling obsolete pesticides

HHPs—highly hazardous pesticides; MRLs—maximum residual limits; PPE—personal protection equipment;
FSC—Forest Stewardship Council; PCB—Pesticide Control Board; PEFC—Programme for Endorsement of
Forest Certification.

This review shows that pesticides contribute significantly to acute poisoning cases in Malawi.
On the other hand, the extent of chronic pesticide poisoning is not known because no such studies
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have been conducted. The review also reveals a lack of comprehensive and systematic monitoring of
occupational and dietary exposure to pesticides in Malawi. Therefore, there is urgent need for these
studies in Malawi. There is also a need to establish pesticide surveillance and monitoring systems in
Malawi among pesticide handlers, in food and in water.

Malawi has some national and international legislative provisions conducive for the management
of pesticides as well as the protection of workers, the public, and the environment. However, poor
enforcement of legislation has resulted in rampant illegal vending of very toxic pesticides, which are
linked to numerous poisoning incidents. Therefore, measures are urgently needed to minimize access
to very toxic pesticides among the public. Unfortunately, the regulatory authority for pesticide
management faces a number of challenges including lack of analytical facility for testing pesticides,
inadequate personnel, inadequate expertise to conduct risk assessment of pesticides, and a lack of
clear guidelines for undertaking comprehensive risk assessment of pesticides. Therefore, there is a
need to enhance the capacity of PCB to manage pesticides in Malawi.

Malawi also needs to develop measures for the management of pesticide waste containers as
well as obsolete pesticides. Potential solutions will include a reduction of the purchase of unneeded
pesticides, use of high-temperature cement kilns for incineration of obsolete pesticides, as well as the
amendment of the Pesticide Act to require any pesticide dealers to adopt life-cycle management of
their products as well as empty containers.
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