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Abstract:  In many African and EU countries, the misuse of pesticides is questioned with the awareness of their negative 
effects on ecosystems and human health. Pesticides are chemicals that are used for control of insect pests and diseases of 
cultivated crops. Though pesticides are helpful to farmers in protecting their crops and increasing yields, they are also 
hazardous to health and environment. The health concerns associated with exposure to pesticides include increased risk of 
cancer (e.g. non-Hodgkin’s lymphoma, childhood leukemia, and breast cancer), acute toxicity (creating the risk of pesticide 
poisoning), neurological impairment (e.g. Parkinson’s disease, Alzheimer’s disease), developmental effects (e.g. autism), 
reproductive effects (e.g. sperm abnormalities, birth defects), organ damage, and interference with the human hormone 
system. There is a critical information gap regarding pesticide use which highlights the need for additional investigation and 
resources for monitoring, enforcement, and other interventions, to improve food safety and reduce pesticide exposures.  This 
study explores pesticide use in EU and African countries. Secondary data for EU countries and African countries were 
collected from data bases and publications to analyse any difference in pesticide use (kg/ha) between the countries and 
focuses on drivers affecting pesticide use in these between the two continents. 
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I. INTRODUCTION 
 
“we should no longer accept the counsel of those 
who tell us that we must fill our world with 
poisonous chemicals; we should look about and see 
what other course is open to us.”  – Rachel Carson, 
Silent Spring 
 
Pesticides are substances that are used deliberately in 
agriculture to increase crop yields and improve the 
appearance of plant products. Conventional farmers 
could radically reduce pesticide use without crop or 
monetary losses. Achieving sustainable crop 
production to feed a growing population has been 
acknowledged as one of the greatest challenges 
facing the world today. For this reason, addressing 
global food security while reducing pesticide use 
continues to be a key topic for world governments, 
global think tanks, nonprofits and philanthropies.  
 
As the debate continues, decision-makers are 
asking:  
 “Can we reduce pesticide use without sacrificing 
crop yield and farmer income?”   
 
Direct contact with pesticides used in agriculture is a 
widespread problem. Mixing and applying pesticides 
can result in acute poisoning due to uptake via the 
respiratory organs or through direct contact with the 
skin or eyes. Pesticide-related health damages are 
difficult to identify, particularly in developing 
countries, because of inherent problems of poverty, 
inadequate health care facilities, poor training support 
to health-care personnel, and unsatisfactory access to 
the health care system. The farm workers, small and 
marginal farmers and women, who are the most often 

exposed owing to occupational factors, neglect the 
health hazards of pesticide exposure due to either lack 
of awareness and/or due to financial reasons 
(Jeyaretnam, 1990; Ngowi, 2002; Wilson, 2002).  
Both media and scientific attention to pesticide use 
and its effects gained momentum in EU and Africa 
countries very recently. Moreover, a review of studies 
on this topic suggests that it is heavily loaded with 
research from the physical sciences with little 
contribution from economics. The study demonstrates 
clearly that low pesticide use rarely decreases 
productivity and profitability on arable farms in EU 
and African Countries and was undertaken to fill this 
existing gap in knowledge as a review  
 
Pesticide use Worldwide 
The use of pesticides worldwide has grown 
significantly over the past sixty years, with 
approximately 2.3 million tons of industrial pesticides 
now used annually. With this boom has come larger 
crop yields and more secure and reliable food sources 
for growing populations. Many low- and middle-
income countries have even been able to produce 
enough food to sustain a large agricultural export 
economy, as well as to better feed their own 
population. These successes have led to a persistent 
demand for and use of pesticides.  However, the mass 
application of these agrochemicals has impacted 
human health depleted agriculture's natural resource 
base, and jeopardized future productivity.  The Food 
and Agriculture Organization of the United Nations 
launched “Save and Grow” in 2011 to reduce reliance 
on pesticides through a sustainable ecosystem 
approach.  The World Health Organization (WHO), 
classifies pesticides in five groups, ranging from 
extremely hazardous (class Ia) to slightly hazardous 
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(class III) to unlikely to present acute hazard (Class 
U). According to World Health Organization 
estimates, pesticides cause 30,00,000 cases of 
poisoning and 2,20,000 deaths annually across the 
globe, the majority of which are reported from 
developing countries and there is a steady increase in 
the amount of pesticides marketed for agricultural use 
which is contamination of food as well as surface, 
ground, and drinking water. These numbers, even 
more alarmingly, show a rising trend. China is now 
the country that both uses and produces the largest 
amounts of pesticides (WHO, 1990; DTE, 2001; 
Rosenstock, et al., 1991; Pimental, 1992; Kishi, et al., 
1995; WRI, 1998). In developing countries, the 
effects of acute poisoning due to exposure to 
dangerous levels of pesticides in food are apparently 
more severe than in industrialized countries. Two 
examples from Africa: in 2008 Nigeria reported that 
112 people had been poisoned by pesticide-
contaminated food.  Another report from Nigeria 
recorded 120 cases of poisoning of students who had 
eaten beans contaminated with lindane 
(Brahmaprakash and Sethunathan, 1987; Gangamma 
and Satyanarayana, 1991) .    
 
II. RECENT RELEVANT LITERATURE 
  
Existing literature has followed two broad paths, 
specific attention to pest resistance in an optimal 
control framework and, a predator-prey relationship 
focussing on the possibility of primary crop failure 
due to a secondary pest. Many studies  (Hueth and 
Regev, 1974, Feder and Regev, 1975, Regev, Shalit 
and Gutierrez, 1983) have looked at the optimal 
control of a pest population by constructing a single 
pest, single crop model. The fact that pest resistance 
is a function of the total quantity of pesticide 
application, is an important feature of these models. 
An objective function is defined as the present 
discounted value of profits. Then the optimal path of 
input 10 pesticide use is derived by maximizing this 
function subject to two constraints, a dynamic 
pesticide resistance equation and a dynamic pest 
population equation.  
 
Three types of alternatives are considered: 
i. An optimal control model with alternative 

technologies including a "backstop" (In this 
context, a backstop technology is defined to be 
one that does not increase the pest resistance, in 
any context.) pest control strategy, to examine 
the optimal duration of pesticide application 
before a possible switchover to the alternative 
technology. 

ii. central planners problem, but with myopia 
regarding build-up of pest resistance to the 
pesticide i.e., the central planner is ignorant of 
the fact that overall pesticide use leads to 
resistance build-up. Thus maximization of the 

objective function is subject to only one 
constraint-the pest population equation. 

iii. A competitive farmer's profit maximisation 
model with the assumption that resistance 
develops in relation to the total quantity of 
pesticides applied in a particular farming area 
containing a very large number of farms. 
Therefore, the effect that an individual farmer 
has on resistance build-up and on the level of 
pest populations is negligible and anyway, 
beyond his control.  

 
In this case, the competitive grower maximizes his 
individual profit function, taking the initial pest 
population and initial levei oi. resistance to be 
exogeneous parameters. 
 
The optimum path of pesticide application and the 
levels of output and profit are analysed under each of 
the three situations, (Regev, Shalit and Gutierrez, 
1983).  
 
Under alternative i), it is found that the optimal policy 
consists of large initial pesticide applications and 
smaller quantities towards the end of the planning 
horizon. This pattern enables the control of the pest 
population at a low 
level and is partly the outcome of applying a discount 
rate to future profits. Furthermore, the switch to the 
alternative technology is influenced by the assumed 
rate of discount and the stream of returns associated 
with the alternative technology of pest control.  
 
Under alternative ii), it is found that the total 
application of pesticides is greater than under i) while 
profits are smaller.  
 
Finally, under alternative iii), as a result of 
completely ignoring the externality arising from the 
development of resistance, the competitive grower 
makes the smallest profits. 
 
While these models contribute valuable insights as 
regards knowledge of optimal pesticide application 
schedules, optimal tax schedules to ensure Pareto 
optimality and the level of pest 
infestation, they suffer an important limitation in that 
the role of the backstop (alternative) technology is not 
given enough consideration. Thus, there is only a 
single alternative technology which "kicks in" after 
pesticide resistance has reached a certain "high" level.  
 
In reality, there exist significant substitution 
possibilities (these are better known as Integrated 
Pest Management, IPM, techniques) between 
pesticides and non chemical means to control pests 
and therefore it is not obvious why the farmer should 
switch to the backstop technology after using only 
pesticides to control pests initially. Harper and 
Zilberman, 1989 explicitly take account of the 
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predator-prey relationship. Their model is then 
applied to cotton for the Imperial Valley in California 
for the years 1964- 1980. It is found that secondary 
pest damage is as much as 94% of pink bollworm 
(primary pest) damage, on average. These results 
indicate that the possibility of secondary pest damage 
must not be ignored.  
 
The most important alternative to the purely chemical 
control of pests, goes under the acronym, IPM which 
stands for, Integrated Pest Management (Flint and 
Bosch, 1982, Metcalf and Luckmann, 1982, Dover, 
1985). As the name suggests, this strategy takes a 
holistic view of agricultural production and tries to 
minimize the use of chemical pesticides by exploiting 
the trade-off or substitution between chemical inputs 
and "natural" inputs. In general, the IPM strategy 
relies upon reduction of pesticide use (to minimize 
the build-up of resistance) through careful monitoring 
(scouting) of pest populations, manual picking of 
eggs/larvae, encouragement of the natural predator 
population, thinning of cotton plants and use of plant 
growth regulators to reduce the pest carrying capacity 

of the crop, regulating the time of planting and 
harvesting and a host of other measures.  
 
III. METHODOLOGY  
 
Pesticide use in EU compared to African countries: 
Policy relevance and context Pesticides are important 
in agricultural production against weed and pest 
damage to crops thus ensuring a consistent yield. 
However, they have negative impact on 
environmental as well as to human health. In the EU 
Member States annually monitor pesticide residues 
relative to European maximum residue limits (MRLs) 
and in 2014 over 97% of the around 83 000 samples 
analysed fell within the legal limits. It is observed 
that pesticide residues are more found in food 
imported from third world countries. 6.5 % of the 
samples from third country contained residues that 
exceeded the permitted concentrations as opposed to 
1.5% for food from the EU in 2014. Secondary data 
on pesticide use (FAO, 2017) in some EU and 
African countries were computed in the tables and 
figures 1 and 2 below. 

 
    EU       countries        
  1994 2000 2006 2010 2014 
Austria 2.41 2.42 2.36 2.53 2.39 
Cypres 17.81 3.81 5.21 5.51 9.84 
Chzek Republic 1.06 1.37 1.74 1.59 1.45 
Denmark 1.65 1.39 1.37 1.61 0.71 
Belgium NA 10.83 NA 5.43 7.73 
Germany 2.19 2.93 3.19 3.39 3.8 
Spain 1.6 1.89 2.26 2.77 3.35 
France 4.64 5.02 3.68 1.17 3.9 
Ireland 1.98 1.8 2.39 2.5 2.84 
Greece 1.62 2.76 2.02 1.51 2.58 
Italy 7.29 7.04 7.49 7.34 6.45 
Netherlands 12.06 12.06 9.49 9.05 9.86 
Portugal 3.25 6.45 7.73 7.4 6.84 
Sweden 0.71 0.64 0.83 0.68 0.72 

Table1: Pesticide use in EU countries (kg/Ha) 

Fig 1: Pesticide use in EU 
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    Africa       
1994 2000 2006 2010 2014 

Mauritius 13.1 17.37 27.44 28.71 27.19 

Burundi 0.06 0.08 0.15 0.19 NA 
Congo 0.02 N A 2.77 3.61 3.03 
Zimbabwe 0.52 NA NA NA 0.53 

Rwanda NA 0.13 0.21 0.69 1.47 

Togo 0.09 0.07 0.12 0.09 0.25 
Malawi 0.2 0.22 0.06 0.15 0.6 

Cameroon 0.02 0.08 1.06 1.22 NA 
Sudan NA NA 0.12 0.09 0.25 

Table 2: Pesticide use in Africa 
 

Fig 2: Pesticide use in African countries 
 
The above data shows that in some EU countries 
there is a tendency towards decreased use of pesticide 
(Austria, Cypres, Denmark, France and Netherlands),  
while in other countries  there is a tendency towards 
increased use (Check republic, Germany, Spain, 
Ireland, Greece and Portugal). The amount of 
pesticide use in African countries  in kg/ha is 
relatively  less than in EU though in Mauritius it is 
relatively very high compared to other African 
countries. Moreover there is a lack of data on 
pesticide use in most African countries compared to 
EU. This is due to better legislations in the EU 
requiring member states to collect data on pesticide 
use for better evaluation and control. 
 
The status of pesticide usage in EU 
Due to their potential toxicity, the application of 
pesticides is strictly controlled by Community 
legislation in the EU since 1991. The Policy control 
measures in the EU have for objectives to protect 
human health and the environment. 
Below are some of the most important legislation in 
the EU with regard to pesticides: 
 
Directive 2009/128/EC of the European Parliament 
and of the Council of 21 October 2009 establishing a 
framework for Community action to achieve the 
sustainable use of pesticides. 

Regulation (EC) No 1107/2009 of the European 
Parliament and of the Council of 21 October 2009 
concerning the placing of plant protection products 
on the market. 
Regulation (EC) No 83/98 of 13 January 1998 on the 
quality of water intended for human consumption 
which stipulates a maximum concentration of 0.1 
μg/l. 
Directive 2000/60/EC and Directive 2008/105/EC 
of the European Parliament and of the Council of 23 
October 2000 establishing a framework for 
Community action in the field of water policy  
Directive 2002/32/EC of the European Parliament 
and of the Council of 7 May 2002 on undesirable 
substances in animal feed, 
Regulation (EC) No 396/2005 of the European 
Parliament and of the Council of 23 February 2005 
on maximum residue levels of pesticides in or on 
food and feed of plant and animal origin. 
 
(Source: Agri-environmental indicator - consumption 
of pesticides. August 
2016.http://ec.europa.eu/eurostat/statistics-
xplained/index.php/Agri environmental_indicator_-
_consumption_of_pesticides) Although there are 
legislations in place in the EU, “Cocktail effects” of 
mixtures of pesticides are not routinely assessed as 
well as adverse effects, particularly sub-lethal ones, 
are too often overlooked. Only the active ingredients 
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of pesticides are assessed, not the formulations 
applied in practice. Moreover organisms used in 
standard tests are often “robust” ones, thus not 
representative of naturally occurring organisms and 
for many pesticides environmental monitoring is not 
currently foreseen. 
 
The status of pesticide usage in Africa 
Pesticide use in Africa accounts for 2–4% of the 
global pesticide market of US$31 billion (Nana sani, 
2016). Average pesticide use/ha in Africa is 1.23 kg 
a.i./ha, compared with 7.17 and 3.12 kg for Latin 
America and Asia. In Africa the status of legislation 
is poor, whereby authorities have inadequate capacity 
to set, implement, and enforce a regulatory. Farmers 
use of pesticides in a hazardous manner as there is 
inadequate of information on associated hazards.   
Other problems faced in Africa is insufficient 
education, lack of communication; farmers don’t 
understand how to use pesticides; training in pesticide 
use and difficulties in conducting needed research 
due to financial constraints.   
 
The weak structures of pesticide regulatory 
mechanisms enable the importation and usage of 
pesticides no longer in use in the countries of origin. 
In Kenya and Tanzania, 455 and 736 cases of 
incidents of abuse455 and 736 cases respectively 
were noted, as in the use of organochlorine pesticides 
on food crops. In most cases the choice of pesticides 
depends on farmers 'perception of its efficacy on 
pests, type and intensity of pests, crops growth stage 
and availability of pests, crops growth and the 
availability of pesticide (Nana sani, 2016). In a study 
carried out in Tanzania, about a third of the farmers 
surveyed reported that they applied pesticides in 
mixtures. Up to 90% of the planters had a maximum 
of 3 pesticides in a mixture. This was associated with 
no specific instructions either from the labels or 
extension workers regarding these tank mixtures 
(Ngowi et al 2007).  
 
The authors further report that  farmers have  high 
dependence on pesticides as they are not aware of 
other pest management strategies that are effective, 
inexpensive and environment friendly. Bon et al 2014 
reported that the range of pesticides is very large; 
most of them are chemicals used since the 50s, and 
some of them are no longer used in Europe. 
Furthermore, their frequency of application is quite 
high, especially on vegetable crops. In sub-Saharan 
Africa, pesticide choice, quality, and frequency of 
application and use are hardly controlled. Quite often, 
pesticides not licensed for use on food crops 
(typically cotton pesticides) end up in the food chain. 
This endangers both the workers applying pesticides 
and consumers’ health. In these regions, farmers 
encounter resistance of pests to pesticide more and 
more frequently. Though there are international 
treaties as well as strict pesticide regulations in some 

of the developed countries, a global treaty does not 
yet exist. Thirty-five percent of the world’s 
developing countries now have a regulatory regime 
for pesticides, however enforcement has been 
problematic 
 
Solution to pesticide use: an eco-farming 
revolution:  Eco-farming combines modern science 
and innovation with respect for nature and 
biodiversity. It ensures healthy farming and healthy 
food. It protects the soil, the water and the climate. It 
does not contaminate the environment with chemical 
inputs or use genetically engineered crops. And it 
places people and farmers, consumers and producers, 
rather than the corporations who control our food 
now at its very heart. It is a vision of sustainability 
and food sovereignty in which food is grown with 
health and safety first and where control over food 
and farming rests with local communities, rather than 
transnational corporations. 
 
Seven basic principles about eco-farming: 
 Food sovereignty – Producers and consumers, 

not corporations, should control the food chain 
and determine how food is produced. 

 Rewarding rural livelihoods – Eco-agriculture 
is instrumental in rural development, food 
security and fighting poverty. 

 Smarter food production and yields – Eco-
agriculture can create higher yields to help feed 
the world. 

 Biodiversity – Promoting diversity in crops, 
instead of monocultures like corn and soy, is 
essential to protecting nature. 

 Sustainable soil – Soil fertility can improve 
using eco-farming methods and refraining from 
chemical fertilizers and inputs. 

 Ecological pest protection – Farmers can 
control pest damage and weeds effectively 
through natural means instead of chemical 
pesticides. 

 Food Resilience – Diverse and resilient 
agriculture, not monoculture crops, is the best 
way to protect communities from shocks from 
climate and food prices. 

 
CONCLUSION AND POLICY IMPLICATIONS 
 
African countries have weak legislation as compared 
to EU countries on use of pesticides. Powerful 
political and financial support is urgently required to 
support the shift from the current destructive 
chemical-intensive industrial agriculture system to 
ecological farming in African countries. Such 
legislations should focus on diminishing pesticide use 
and focus on agro-biodiversity. This implies use of 
resistant varieties adapted to local conditions, setting 
up of crop rotation schemes, diversifying agricultural 
systems, improving soil management methods and 
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implementing biological control of pests. In the EU, 
As required by EU law, member states should put in 
place concrete measures and targets leading to a 
substantial reduction in pesticide use, investigate on 
and monitor the effects that the exposure to cocktails 
of chemicals can have on human health and the 
environment. Scientific report green peace (2015), 
Europe's Pesticide Addiction  propose that  the 
specific pesticide formulations used in the field 
should also be subject to testing and rigorous 
scientific assessment rather than the active 
ingredients alone. Political and financial support is 
needed to shift towards ecological farming. Robust 
and locally adapted varieties should be introduced, in 
participation with farmers. Introducing fiscal 
measures discouraging the use of pesticides and 
promoting the implementation of ecological farming 
practices 
Education and training programs on safe use and 
disposal of pesticides is critical to the solution of 
pesticide misuse.  In South Africa, MRLs have been 
established to protect both the importer as well as the 
consumer (Quinn and Pieters  (2011). In both EU and 
African countries, consideration should be given to 
expanding the correct use of less harmful alternatives 
Safer, more sustainable methods of pest and crop 
management exist and are being used successfully by 
millions of small-scale farmers worldwide, delivering 
substantial yield, income and welfare benefits in 
some of the most challenging agro ecological 
environments (Karungi et al 2011). The authors 
report that Pesticide and pest management issues and 
policies must be considered in a more holistic context 
of crop management, marketing and better cost-
benefit assessment, with opportunity for public 
participation in decision-making. Options for 
adapting existing pesticide channels to supply safer 
and more sustainable pest management products, 
such as bio pesticides, chemicals based on insect pest 
behaviour, and insect growth regulators, need to be 
explored (Karungi et al, 2011). Alternative methods 
such as integrated pest management (IPM) should be 
promoted. IPM includes physical barriers, cropping 
practices, genetic improvements and biological 
control options with beneficial insects. The training 
of all the stakeholders, from the wholesaler to the 
retailers and farmers, appears to be one of the most 
effective methods to promote IPM. 
Pesticide use data are the basic condition to locate 
and evaluate risk potentials and actually to prevent 
risks. Instead of just observing the serious and 
growing pesticide problem, the European Community 
must look at the source of pollution and act. Pesticide 
use reporting systems provide valuable data urgently 
needed to reduce risks associated with pesticide use. 
Specific pesticide use data combined with 
information about environmental conditions and 
toxicological, chemical and physical properties of the 
applied ingredients are essential to address the 
pesticide problem. This should be applied especially 

in African countries where here is a lack of data on 
pesticide use.  Without such detailed use data, 
assessments of pesticide use as well as the 
evaluations of any programmes targeting risk 
reduction are basically best-guess assumptions. In 
2002 the European Commission adopted a 
communication ‘Towards a thematic strategy on the 
sustainable use of pesticides’ (COM (2002) 349 final) 
following the mandate to develop a thematic strategy 
in the Sixth Environment Action Programme. The 
Commission Communication contained a description 
of the current situation regarding pesticides and 
related areas at EU and Member State level. A 
number of objectives are identified and analysed. The 
subsequent Thematic Strategy on the Sustainable Use 
of Pesticides (COM (2006) 372 final) was adopted in 
2006. 
In 2009, the Pesticides Framework Directive 
(2009/128/EC) aimed to reduce damage caused by 
pesticides, and its focus is on plant protection 
products. Instructions to adapt national action plans, 
develop obligatory systems for training and 
education, set up a framework for equipment 
inspections, examine alternative pest management 
methods, secure water protection, and apply 
harmonised risk indicators are fundamental. In the 
sequence of this Pesticides Framework Directive, 
Member States have introduced country specific 
measures setting objectives and timetables to reduce 
risks and impacts of pesticide use. 
We can only deal with the global problem of 
pesticide poisonings if the nature and scope of 
pesticide poisonings (e.g. number of incidents, 
geographic distribution, frequently affected groups of 
people) are carefully monitored and documented. So 
far, registration and documentation is inadequate. 
Support could be provided by imparting training in 
safe-handling of pesticides and adoption of scientific 
dose, subsidized supply of protective gear, and 
awareness-creation programs. 
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