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Abstract: As population increases, the demand for safe and nutritious food, safe water and air quality increases. The 

emergence of pesticides has played as an essential role in preventing pests from destroying various valued properties in our 

homes, offices and farmlands. The usage of pesticides has a role to play in the achievement of a sustainable developed earth. 

The earth today needs to be sustainable for future generations, and hence the need to develop it sustainably. The sustainable 

development aspect consist of the social, economic and environment. The benefits of pesticide in these recent years seem to 

have been overlooked since the risks associated with its exposure to our health and environment is fatal. As a result, this study 

revisits the benefits (primary and secondary) of pesticides to man, its economy and environment. The negative effects of 

pesticide residue exposure in the environment: the atmosphere, soil and water, and how pesticide exposures affect the human 

system are revisited. Despite the evidence of the adverse effects of the use of pesticides, its usage has increased in the past 

decades. This paper ascertains the reasons behind the use of pesticides and propose some recommendations to reduce the 

effects of its exposure. 
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1. Introduction 

Global interest in mitigating climate change and its impact 

has increased within the past decades because of the long-

term effect of the greenhouse gas emissions. Scientific 

contribution to climate change mitigation has increased in the 

field of energy, agriculture, environment and natural 

resources [1-12]. Our environment consists of living and 

non-living components, which interact with each other. Pests 

have their role they play in the environment, but the majority 

is destructive in nature. Pesticides are inorganic or organic 

toxic compounds that are formulated to prevent the 

destruction of the vegetation of plants (food produce) by 

pests (weeds, fungi, insects, etc.). Pesticides continue to play 

a critical role in food production and environmental pollution 

around the globe. According to the Sustainable Development 

goal (SDG) 12, target 12.4, it is essential to achieve an 

environmentally sound management of chemicals and all 

wastes throughout their lifecycle. In accordance with the 

agreed international frameworks, and significantly reduce 

their release into the air, water and soil in order to minimize 

their adverse effects on human health and the environment by 

the year 2020 [13-16]. 

The identification of pests as posing threats to the 

environment spans from 2500 BC. In attempts to find a 

solution to the menace, Sulfur was used to repel insects and 

prevent fungus on crops. In the 15
th

 century, arsenic, mineral 

oil, mercury and lead were applied to food produce as 

insecticides. Food producers (Agriculturalists) began the 

extraction of chemicals from some plants that had developed 

resistance against some insects that were destroying crops in 

the 1700’s. In the 1900’s, Paul Mueller discovered DDT an 

inorganic chemical produced in the laboratory which proved 

to be effective in killing insects as an insecticide [17, 18]. 

The use of pesticide around the globe continues to increase 

as shown in in Table 1. Table 1 shows the major grouping of 

pesticides [19]. Pesticide applications were found to have an 

effect on the non-targeted components (environment and 

humans) with only about 0.3% of pesticide administered 

getting to the target pest, which caused concerns to view the 
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other 99.7% pesticide interactions with the non-target 

components [20]. 

Table 1. Major Pesticide Groups. 

Type Used Against 

Insecticide Insects and related animals 

Herbicide Weeds 

Fungicide Fungi (Fungal diseases, molds and mushrooms) 

Bactericide Bacteria 

Rodenticide Mice, rats and other rodents 

Algaecide Algae 

Nematocide Nematodes 

Acaricide (miticide) Mites 

The paper attempts to examine the various relationships 

and interactions between the environment at large and 

pesticides. As a contribution to literature, the study will 

increase the global debate on ensuring a sustainable 

consumption and production patterns in the chemical 

industry. A qualitative research methodology, which includes 

information, gathered from the actors in the field of the study, 

journals, articles, and other literature relevant to the study are 

analyzed and reviewed. As a contribution, the study increases 

the global debate on the role of pesticides in the environment. 

The remainder of the study include; Benefits of pesticides 

to the environment, the various aspects of the environment 

(atmosphere, soil and water) and pesticides, pesticides effect 

in the human body, continual use of pesticides despite 

negative effects, Integrated Pest management, ways for 

reducing pesticides negative effects and Conclusion. 

2. Pesticides 

Pesticides were formulated to aid in the prevention, 

destruction, deterring of pests in the environment, which 

were beginning to be a cause for concern. Later it was also 

realised that in its use trying to help improve the situation it 

also came with its own concerns of pollution, of which some 

are banned (Deldrin, DDT, etc.). Pesticides can be grouped in 

various ways; the following shows the classification of 

pesticides according to their chemical structure [21]: 

� Organochlorine 

� Organophosphate 

� Carbanates 

� Pyrethriods 

� Others (Nitro compounds, bipyridyl compounds, sulfur 

containing compounds and many more) 

The table (Table 2) below also shows the classification of 

pesticides in terms of the toxic level, expressed as its Lethal 

dose (LD50) in mg/kg. 

Table 2. Classification of Pesticides (Toxicity). 

Divisions Toxic level Examples 

Class IA Extremely dangerous Parathion, Dieldrin 

Class IB Highly dangerous Eldrin, Dichlorvos 

Class II Moderately hazardous DDT, Chlordane 

Class III Slightly hazardous Malathion, 

Pesticides have both primary and secondary benefits to our 

environment. The primary benefits are the most obvious ones 

and the main reasons why pesticides were manufactured in the 

first place, while the secondary benefits are indirect and are less 

noticed or observed since it happens over a long period. 

2.1. Primary Benefits 

Increase in crop yield: The use of pesticides primarily was 

to prevent pests and pest diseases from destroying the crop 

produce. This has helped a lot in reducing crop infestation 

and inversely increasing crop yield and putting an end to 

many hunger situations. 

Disease control: The use of insecticides has aided in the 

prevention of many diseases such as Malaria, which is caused 

by the female anopheles mosquito, the black fly also causing 

onchocerciasis (river blindness) and others. 

Improving food quality and availability: Food is essential 

for the survival of humankind, hence the need for adequate 

quality and consumption by man. The crops that are 

produced when treated with pesticides attain the maximum 

nutrient content improving food quality. The use of 

herbicides also prevents weeds from competing with crops 

for nutrients [13, 22]. 

2.2. Secondary Benefits 

Pesticides in the long term improve productivity by 

increasing revenue and profit of farmers. It also increases 

macro-economic benefits of societies, countries and the globe 

at large by improving export of produce, labor force and 

employment opportunities. Globally the following are some 

of the benefits; decline in civil unrest due to food shortage, 

reducing the pressure on uncropped land, reduction in the 

emission of greenhouse gases, reduction in the spread of 

diseases internationally and trees reducing global warming 

[22]. 

Human health and life expectancy are improved due to the 

increase in the nutritional content of food crops. Also, 

herbicides use to aid in reducing manual and mechanical 

labor, as well as reducing soil disturbance and moisture from 

digging. 

In the end, pesticides also help in conserving biodiversity. 

They also help in sports by destroying pests on the pitches 

and in buildings by protecting building materials, especially 

wood from being destroyed by pest infestation [13, 22]. 

Metabolites are produced after pesticides in the environment 

go through some chemical (photochemical) reactions, which 

are comparatively non-hazardous to the environment or man 

[23]. 

3. Negative Effects of Pesticides on the 

Environment and Mankind 

3.1. Effects in the Soil 

Most pesticides are target oriented but sometimes ends up 

destructing non-target areas like the soil. The soil supports 

many life forms. Pesticides in soils also do not remain in the 
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soil, but moves through while some stick to the soil. 

Although the use of pesticides in some researches has shown 

to aid in biodiversity, others have also reduced biodiversity in 

the soil by killing soil invertebrates such as earthworms. 

These residues also disrupt nutrients in the soil by killing of 

earthworms and losing their activity benefits as well as soils 

losing their water retention ability [24, 25]. 

3.2. Effects on the Atmosphere 

The atmosphere is probably an important medium for 

long-distance dispersal of pesticides. Pesticides can be 

referred to as semi-volatile organic compounds, which can be 

transported owing to their aerial or particulate distribution 

into the atmosphere over wider distances. 

Pesticide residue that moves into the atmosphere mixes 

with other chemicals and may return to the soil surface by 

rainfall. It gets into the atmosphere by spray application, 

volatilization from crops or soils, physiochemical properties 

of pesticides and environmental conditions (humidity, higher 

air temperature, wind speed and soil temperature) [24, 25]. 

3.3. Effects on Water 

Water supports many life forms like humans, animals, 

plants and aquatic life [15, 26-28]. Water also serves for 

recreational purposes. Water pollution by pesticides is mostly 

by anthropogenic factors. Pesticide residue is a severe source 

of pollution to water, which affects both surface water and 

groundwater. 

Pesticides gets into these water sources by surface runoff 

and leaching. The leaching of pesticides to reach 

groundwater sources depends on soil characteristics, 

properties of pesticide, depth of water table and drainage 

rate, while macropores in soil enhances leaching of pesticide 

residue. If these water sources are affected, it disrupts many 

life forms that depend on them [20, 24]. 

Pesticides residue in water bodies such as rivers or lakes, 

cannot be really measured due to the flow and velocity of 

water in these bodies, hence they can be measured by 

assessing its persistence in fish in these sources [29]. 

3.4. Human System and Pesticides 

Humanity benefits a lot from the use of pesticides by 

various means: the control of vector-borne disease causing 

organisms, both in man and its livestocks as well as plants 

that enable man to have adequate food for consumption. 

However, the negative effects of the use of these pesticides 

cannot be overlooked or ignored because to a greater extent, 

it causes a lot of harm [22]. 

Humans mostly get into contact with pesticides through 

non-targeted areas unless it is accidental or suicidal. It 

usually occurs by ingestion through exposure of foods that 

have pesticide residue, water contaminated with pesticide 

residue as well as breathing it in and getting onto the skin 

from atmospheric exposure to pesticides. Food intake is the 

major medium through which pesticide gets into the human 

system. The most immediate contact persons to pesticide 

exposure are farmers and their workers [20, 30]. Aside these 

major group pesticides affect in one way or the other the 

wider population. Figure 1 depicts a brief summary of the 

population groups at risk [31]. 

The effects of pesticides affect various parts of the human 

system. A study by Bassil, Vakil [32] revealed a significant 

relationship between pesticides exposure and the 

development of some types of cancers namely; brain cancer, 

prostate cancer and kidney cancers. In addition, Non-

Hodgkin Lymphoma (NHL) and Leukemia were prevalent in 

pesticide exposures. Aside causing cancer, there are other 

acute and chronic diseases related to a man’s exposure 

depending on the dose of exposure and the duration, it also 

disrupts sex hormone actions in both men and women [33]. 

 

Figure 1. Population at risk of pesticide vulnerability. 

3.5. The Continual Use of Pesticide by Farmers in Spite of 

Its Negative Effects 

The evidence of the effects on our environment and health 

of pesticide in most cases is substantiated, but still its use is 

still ongoing. These are some reasons why farmers continue 

to use pesticides [34]: 

� Cost involved in switching to a more sustainable 

approach 

� Positive profits from pesticide use by increasing yield 

and productivity 

� Market systems, in the notion of farmers that if I do not 

join in the use of pesticide, I stand to lose a lot. Hence, I 

should partake in sharing the proceeds. 

� Ignorance of some uses 

� Underestimation of the various negative effects of 

pesticide use 

� No immediate solution to the prevention of the 

destruction of food produce by pests. 

4. Integrated Pest Management (IPM) 

There are several definitions to the explanation of Integrated 

Pest Management (IPM), but Prokopy defined it as “a 

decision-based process involving the coordinated use of 

multiple tactics for optimizing the control of all classes of pests 

(insects, pathogens, weeds, vertebrates) in an ecologically and 



47 Phebe Asantewaa Owusu and Samuel Asumadu-Sarkodie: Revisiting the Environmental Interactions of Pesticides  

 

economically sound manner” [35]. IPM was a concept that its 

implementation or adoption will be able to offer users 

(farmers) with some degree of economic development and 

keep both our environment and human health safe. 

Integrated Pest Management goals as initially intended, is 

not being implemented, but has been done by looking at its 

entity in various aspects. It is in the form of a policy 

framework being definite and is recognized globally for the 

management of pest. The fact that it cannot be implemented 

in its entity means that there are some limitations, which can 

be as follows [36]: 

� Most agriculturalist finds the implementation of 

Integrated Pest Management as tiring or demanding and 

complex. 

� There is also a conflict of interest on the part of pest 

control specialists since pesticide manufacturers mostly 

employ them and they do not have enough time for the 

monitoring of pest and their natural adversaries. 

� Scientist in the pest field of various institutions have 

being interested in the various individual segments of 

IPM but not wholly. 

5. Reducing the Negative Effects of 

Pesticide Use 

The negative effects of pesticides are reduced through 

various approaches, innovations and by a collective action 

being employed. There are bans on some pesticide use such as 

DDT, and a host of others, which is still in our environment. To 

really deal with this situation there should be strict measures or 

policies and its enforcement put into action by opinion leaders 

and politicians (governments) to help reduce the effects of 

pesticide in our environment and on humanity. 

There should be a broad risk communication and education 

programs in communities or societies, countries, especially in 

developing countries, to the dangers that pesticides exposure 

poses and to the extent of the damaged caused especially in 

human populations. Aside the education on risks, education 

on use and safe handling of pesticides needs to be given a lot 

of attention since most of the exposure are through these 

(unsafe handing and misuse). 

Exposure is reduced by the discontinuation of calendar 

spraying to reduce the amounts of pesticide in our 

environment. In addition, the development of sustainable 

approaches to the use of pesticides, by substituting non-

resistant seeds with pest-resistant ones, crop rotation in 

agricultural farmlands is essential in the control of pests, in 

order to avoid the use of pesticides. 

Farmers or pesticide users have to read and follow label 

instructions adequately. Before the application of pesticides, 

protective clothes (gloves, long pants and respirators) have to 

be used. Leaking equipment should not be used as well as the 

right measuring equipment used and quantities not over-

dosed. Pesticides should be kept safely and most importantly 

to be kept away from food and hard to reach areas in the 

home. Biological control of insects or predators, which are 

harmless to the crops, needs to be adopted. In case of rodent 

traps can be used instead of the use of pesticide [37-39]. 

6. Conclusion 

Everybody (citizens, politicians, economists and 

environmentalists) in our world today wants a better future for 

the generations yet unborn, hence the need to protect our 

environment and health. Sustainable development has become a 

relevant issue to be discussed when it was realized by some 

scientists with evidence, that by the way human populations 

were increasing and the rate of degradation of our environment 

there needed to be a sustainable approach being employed. 

The use of pesticides became necessary when pests were 

destroying food crops and some vector disease pests also 

causing some illness in man and animals that were in most cases 

detrimental. During these periods pesticides use was sure 

solution to the problems at hand. It had both primary and 

secondary benefits. The primary benefits that was immediately 

noticed as increasing yield, profits to farmers, curbing hunger 

situations around the globe and preventing some vector-borne 

diseases such as malaria. In the long run, its secondary benefits 

also were realized in various sectors like improving human 

health due to the nutritional quality of food, improving 

productivity and economic benefits of countries and improving 

the social well-being of people by killing pests in recreational 

areas such as pitches and also the killing and prevention of 

insects in buildings. 

In the centuries that followed its negative impact became 

evident in the environment (soil, atmosphere, water and biota) 

and health. Pesticide residues in our environment cause decline 

in biodiversity and the killing of non-target species such as birds. 

In human health, its exposure is becoming detrimental causing 

cancers, diabetes, birth defects and a host of other diseases. 

Various attempts employed include the Integrated Pest 

Management approach, which was to improve the situation but 

had its own constraints on the implementation process, with 

efforts toward its absolute adoption. 

In spite of its negative effects, pesticides are still being used 

extensively and to help improve the situation there are some 

measures that needs to be adopted to reduce the impact: 

education, measuring to reduce exposure and researches into 

substitutes that can help remedy the situation aside using 

pesticides. In doing this the world can be sustainably developed 

in the economic, social and environmental aspects. We (humans) 

can have positive attitudes (behavior change) towards the use of 

pesticides, which can go a long way to improve the situation. 
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