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ABSTRACT 

The study is an examination of the Health and Safety rvIanagernent Challenges of 

Agrochernicals Use and Handling in the Wa Municipality of the Upper West 

Rettion of Ghana. It also looked at the role of stakeholders in the sale and healthy 

administration of agrochemical*_ 

The study adopted a multi-case study approach involving different communities 

in the Wa Municipality. Eighteen communities in the Vila Municipality were 

captured lbr the study and three data collection instruments were adopted which 

included: Structured Interview, Focus Group Interview and Non-participant 

Observations. 

Results revealed that atzrochemicals have attained remarkable place in the Wa 

Municipality with dealers proclaiming that the sale olagrochernieals is a lucrative 

business. Farmers equally declared their love lbr agrochemicals particularly 

fertilizers as they testified that the soils in the Wa Municipality are poor and have 

lost their nutrients over the years due to continuous cropping of the land, Health 

professionals however, expressed possible threats that agrochemicals could pose 

to humans, biodiversity and the environment. 

Agrochemicals handlers were identified to have inadequate information on safe 

chemical management precautions. Most agrochemical handlers do not protect 

themselves with any personal protective equipment. Illiteracy level among 

farmers was identified to he on the higher side and chances are that they will not 

he able to read and interpret chemical specifications during calibration and usage. 

The study concluded that the mannernent challenges of agrochernicals is broad 

and requires a broad-hose-approach, involving a holistic stake-holder 

commitment. Some recommendations were made to fine-tune policy directions on 

agrochemicals health and safety management. 
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CHAPTER ONE 

1.0 BACKGROUND INFORMATION 

Agriculture forms the backbone of many developing countries in Sub-Saharan 

Africa. Ghana is an Agrarian developing economy (ADE) and people's 

involvement in the field of agriculture is estimated to he second to no other field 

of endeavour. Agriculture employs about 60 per cent of the total labour tbree in 

Ghana and the three northern regions in particular. The appreciable labour force is 

concentrated in the rural areas where advanced technological innovations are 

transferred based on a top-down approach (Millar, 2008). 

The attainment of food security has been a major challenge globally and between 

the 1960s and 1970s, the Green Revolution style of farming had replaced the 

traditional farming practices of millions of farmers in developing countries. One 

of the tenets of the Green Revolution was the introduction of aarocheinieals to 

curtail the unappreciable output of agriculture globally. Agrochcinieals such as 

syntheticfertilizers, pesticides and herbicides are said to he made from non-

renewable raw materials such as mineral oil and natural gas or from minerals that 

are depleting such as phosphate and potassium (Resurgence. 2009; Hellarby et al. 

2008), 

Many chemicals in the World Health Organisation's (WHO's) categories of 

extremely hazardous and highly hazardous are in use in developing eountrics. 

Chemical such as DDT and dieldrin, which are banned or severely restricted in 

certain countries are still in use in less developed countries (Shepherd, 1998). 
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Farmers-  health and that of general agricultural labour invariably has 

corresponding effect on productivity. The World Health Organization defines 

good health as a "state of complete physical. mental, and social well-being and 

not merely the absence of disease or infirmity" (WHO. 194k 1986). Health is a 

resource as a healthy person is therefore free of stress and confident to put up 

greater productivity (WHO, 1986). 

Higher rate of growth in agriculture productivity is essential to promote broad-

based economic growth, reduce rural poverty and conserve natural resources, 

Productivity growth in turn, is based on application of science and technology, 

and information provided through national agriculture research development 

(NARD) systems. Since l997, the World Bank has promoted and supported 

agricultural research and development within the framework of developing 

effective and efficient agricultural knowledge and information that "link people 

and institutions to promote mutual 	learning, generate, share and utilize 

agricultural related technology, knowledge and information" (FAOIWorld Bank, 

2000). 

Harnessing of efforts to draw information from various sources to loml a 

knowledge triangle between agricultural educators, researchers and extension 

officials creates a system for improved livelihoods, Farmers arc at the heart of this 

knowledge triangle and, along with the other rural people must he eeotral to 

partners, Investment in this system must be long term, focused on support to 

increase rural innovations and competitiveness and followed a set of guiding 
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principles to bring about the needed change and improved way of adopting new 

innovations (FAO/World Bank, 2000). 

In Africa, ror instance, intensive ltrming with the use of agrothemicals is present, 

particularly for cash crops. However, concerns about this agriculture practice 

arose in view of environmental damages, workers health and consumers concern 

about lbod sarety. Many private or regional East Africa initiatives are undertaken 

in order to facilitate the adoption of sustainable farming practices by producers, 

Organic agriculture is a new phenomenon being advocated for in the late 1990s 

especially by the USDA, National Organic Standard Board. It looks at 

maximizing the use or farm resources, putting emphasis on soil fertility and 

diversified activity while avoiding the use of non-renewable resources such as 

synthetic fertilizers and pesticides in order to protect the environment and human 

health (USDA, 2010). 

There is a systemic paradigm shift from the Green Revolution ethics of intensive 

synthetic input, Producers shift to organic agriculture for a variety of reasons. 

Sonic reel that the use or agrochemicals is bad for their health and the 

environment while other producers are attracted by the higher prices and the 

rapidly growing market for organic products in recent years. 

Fertilizer subsidy has been phased out in 1996 on the advice of the international 

Monetary Fund (IMF). it is however, set to return to Malawi to boost Food 

production and counter perennial huge food crisis. The late President Ilinguwa 

Mutharika, in presenting the budget speech in parliament in 2004 said that 50,000 
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metric tones of fertilizer will be dished out to a targeted 2 million poor households 

in exchange for vouchers. "These are people living below the poverty line and 

with no means of buying fertilizer" (Phiri, 2004). 

High quality evidence from the Philippines suggests that death rates in the Green 

Revolution area of Central Luzon Region increased among economically active 

males in rural areas, while they decrease among women and children. Death was 

highest during the months of highest insecticide application and was reduced 

following a ban on the use of some particular chemical, "endrin", in 1982. 

Apparently, children tend to be both more exposed and less able to deal with toxic 

materials in the body (Leowinsohn, 1987), 

Nitrogen-based and other commonly used fertilizers reduce and damaae the life of 

micro-launa in the soil, the very creatures which keep soils healthy and useful 

medium Rif-  plant growth. Nitrous oxide contributes to the destruction of the 

ozone layer and global warming (Conway and Pretty, 1991).There is growing use 

of agrochemicals in Ghana as all successive governments promote Agriculture-

input direction towards fertilizer and agro-pesticide subsidy in cash crops such as 

cocoa and cotton and other arable crops such as maize, millet and rice - a rationale 

to boost farmer yield. 

1.1 Problem Statement 

The mass use of fertilizers and agrochemicals on both commercial and peasant 

Fauns in recent times in the developing world is in line with governments policies 
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to ensuring food security. Enhancing food securing is directly linked to the 

eradication of extreme poverty and hunger by 2015, which forms the first of the 

eight Millennium Development Goals (MI ;s) of the United Nations (UNDP, 

2000). By increasing output from the field of production and allied processes in 

the agro-based value chain, starvation is checked. Increased output also improves 

the wealth of individuals. World Health Organization (WHO. 1990), however, has 

it that agmchernicals pose a significant challenge to ecological niches, have 

detrimental effect on human health, food toxicity, risk to vulnerable workforce 

and hazards to the environment, soil fauna and underground water. 

A key policy of the World Bank to promote competitive agriculture among others 

is to ensure that agricultural employment meets core labour standards especially 

with regards to child labour, hazardous work, and equal employment opportunity 

for women (World Bank, 2003). The United States International Standards 

Organization, ISO 14001 is keen on work related conditions that may cause 

hazardous conditions to the environment. Also the International Standards 

Organization has instituted OSHA 18001 to foresee the proper management of 

occupational safety and health administration. 

In developed countries, the leading cause of injury on the farm has been the 

improper use of chemicals. Poor awareness of safe practices for handling 

chemicals and lack of appropriate protective equipment also contribute to injury. 

Agrochemicals may increase productivity, but when handled improperly, they are 

toxic to humans and other species. It has been discovered that aside the health 

concerns posed by agrochemicals, especially pesticide residues in food causinL 

5 

www.udsspace.uds.edu.gh 

 

 

 

 



food-stuff poisoning, unintentional poisoning from exposure kills an estimated 

355,000 people a year, two —thirds of them in developing countries. The costs 01 

medical treatment, lost labour, and reduced long- term productivity could be high 

(World Bank, 2007). 

In Asia, many tens of thousand die every year from occupational exposure to 

insecticides. The problems of many governments which are seeking to be or 

otherwise control hazardous substances are that these countries are relatively poor 

and lack resources for effective pesticides regulation and monitoring for provision 

of adequate medical facilities, for education, extension and training work for 

agrochemical use (Beaumont, 1993). Information on alternative less-pesticide-

dependent or non-chemical-pest management system is not yet widely available, 

although components of such systems are practiced in traditional agriculture and 

progress has been made towards adoption of these systems in South—East Asia in 

particular (Pesticide trust, 1989). 

In Ghana and the northern regions in particular, agriculture employs close to 60 

per cent of the entire labour force (Millar, 1992). This significant labour Ibrce 

engage largely in crops with a significantly small number of people into livestock 

production. It is worth noting that both categories of farmers use agrochernicals to 

support their activities to boost output and ensure sustained food security at least 

at the household level to mitigate hunger. The United Nations (UN) Food and 

Agricultural Organization (FAO) estimates the number of hungry people at 923 

million in 2007, an increase of more than 80 million since 1990-92 (FM), 200X). 

6 
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En 2008, another 40 million people were pushed into hunger, bringing the over all 

number of undernourished to 963 million. 

Policy (.Ieticit and increased interest to maximize output makes governments of 

most developing countries to spearhead the growing adoption of agrochemicals. 

For instance, in Indonesia, the central government has not matched proper 

policies with the use of agrochemicals and the adoption of organic products. The 

government's ‘Go Organic 2010' programme has become mere rhetoric, with 

little implementation. instead, the Indonesian government is thinking of importing 

more chemical fertilizers as part of its agriculture, forestry and fisher 

revitalization programme (Resurgence, 2010}_ 

In Ghana, the government's investment in a2rochemicals such as the mass 

spraying of cocoa farms and cotton fields is on the higher side. Year after year, 

successive governments of Ghana reassure farmers of their commitment to 

agriculture by subsidizing lertiliter and other agrochemicals. It is hoped that the 

Ghana Oil find will promote local production of fertilizer and other agrochern leak 

from the by-product of mined crude to complement the efforts of agrochemical 

giants such as Wienco Ghana Limited and Dizengoff Ghana Limited, to meet the 

ever growing demand for food and raw materials. 

The extensive use of Asaase Wura fertilizer by both peasant and commercial 

thrillers and the mass spraying of cocoa, coffee and cotton provide enough 

evidence that agrochemicals have come to stay despite recent advocacy on 

7 
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organic farming and sustainable agriculture by some entities within and without 

Ghana 

1.2 Significance of the Study 

The adoption of agrochemicals into the ever expanding agribusiness chain has 

become a routine phenomenon geared towards the curbing of global food crisis 

and the attainment of the Millennium Development Goal I (MD(; 1), which aims 

at eradicating and halting extreme poverty and hunger by 2015. The symbolic role 

of lbod in every economy is highly significant and this has secured it a priority 

place among the eight notable MDGs outlined by the United Nations 

Development Programme (UNDP) in year 2000, with elimination targeted at 

2015. The 8 MDGs include: 

1) Eradication of extreme poverty and hunger 

- II) Achieving universal primary education 

- III) Promotion of gender equality and women empowerment 

- IV) Reduction of child mortality 

- V) Improvement of maternal health 

- VI) Combating HIV/AIDS, malaria and other diseases 

- VII) Ensuring environmental sustainability 

- VIII) Developing a Global Partnership for Development 

The impact of agrochemicals use on food security has been tremendous in the 

developmental agenda of countries in both developed and less developed 
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economies (Barrow, 1990). However, following Bull's classic study (1982). it has 

been estimated that deaths due to pesticide poisoning - the most dramatic health 

impact of chemical use in modern agriculture has been of the order of 10,000 a 

year. This figure has never been estimated with any kind or scientific authenticity 

as reliable information on the health impact of pesticides or other chemicals arc 

very scarce. Given the continued use and promotion of pesticides, Fertilizers and 

other agrochemicals by the world's leading development agencies and 

governments, this would seem to suggest that the benefits somehow outweigh 

acceptable death rate (Sphere, 1998), 

In Ghana, successive governments' incentive to the grass root farmer takes the 

form of agrochemical subsidy. The average Ghanaian farmer may adopt an 

agrochemical of a kind (fertilizer, Pesticide, insecticide, herbicide, fungicide_ 

fumigants, etc) in a crop field or animal husbandry without having much training 

regarding the health and safety implications on humans, biodiversity and the 

environment. A study conducted by the World Bank in 2007. discovered that 

many farmers in developing countries overuse pesticides and other agrochemicals 

and do not take proper safety precautions because they do not understand the 

risks. Poor awareness of safe practices for handling chemicals and lack of 

appropriate protective equipment also contribute to injury which can lead to loss 

of li le, 

Agrochemical use is likely to be poorly managed in disadvantaged literacy 

communities. Where there is inadequacy of handling equipment and storage 

facilities, horror stories have been identified to be common (Resurgence, 2009). 

9 
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The Wa Municipality despite its municipal status remains widely agrarian and if 

agrochemicals are improperly handled, may threaten human life, that of 

biodiversity and the environment. It is against this backdrop that this research 

seeks to investigate the health and safety challenges of agrochemical use in the 

Wa Municipality while at the same time examining stakeholders' role in 

promoting safe and healthy management practices of agrochemicals. 

1.3 Limitations of the Study 

The study confined itself to the Wa Municipality in the Upper West Region of 

Ghana as the area was characteristic of the research objective. It focused on 

possible threats of agrochemicals to humans, the environment and biodiversity in 

reference to handling and application challenges. The study focused more on the 

socio-cultural perspectives of stake-holder actions and inactions regarding safe 

and healthy agrochemical management. 

As a complementary and a follow up to this study, it is recommended that more 

laboratory investigations he made into chemical concentrations in human tissues 

on exposure, food contamination and environmental resource pollution. 

t.4 Research Questions 

To carry out the investigation procedurally, the research was guided by the 

following questions: 
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1.4.1 Main Research Question: 

What are the health and safety challenges of akzrochernicals usage in the Wa 

Municipality? 

1.4.2 Specific Research Questions 

What forms of agrochetnicals are used in the agricultural industry in 

Wa Municipality? 

What stein-cultural factors determine the use of agrocheinicals by 

agricultural labour in the Wa Municipality? 

- 

	

	What are the categories of persons involved in the application or 

agrochemicals in the Wa Municipality? 

What is agricultural labour knowledge about sere use or agrochernicads 

in the Wa Municipality? 

What hazards and risk conditions are associated with the use of 

agrocheniicals in the Wa Municipality? 

- What is the extent of stake-holders' involvement in the health and 

safety management of agrochemicals in the Wa Municipality? 

1.5 Research Objectives 

To carryout the investigation procedurally, the research was guided by the 

following objectives: 
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1.5.1 Main Research Objective 

To examine the health and safety challenges of agrochcmicals usage in the Wa 

1.5.2 Specilie Research Objectives 

- To identify the forms of agrochemicals used in the Wa Municipality, 

To identify the socio-cultural factors which determine the use of 

agrochemicals by agricultural labour in the Wa Municipality. 

- To examine the categories of persons involved in the application of 

agrochemicals in the Wa Municipality. 

- To examine the knowledge base of agricultural labour oh safe use of 

agrochemicals in the Wa 

To identify the hazards and risk conditions associated with the use of 

agrochemicals in the Wa Municipality. 

To determine the extent of stake-holders' involvement in the health 

and safety management of agrochernicals in the Wa Municipality. 

1.6 Organisation of ]chart of the Study 

The study was organized into six major chapters. The first chapter which is also 

the introductory part of the study outlined the Background of the study, the 

Problem Statement, and the Significance of the Study. It also explored issues 

such as the Research Questions, Research Objectives, as well as the Limitations 

r` the Study. 
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The second chapter was devoted to the Literature Review of the study, where 

documented cases and evidences were used to establish constructive arguments to 

buttress the course of the research. The literature review examines the theoretical 

perspectives of the research questions and reconciling them with that or 

contemporary practices. This chapter also brought to the fore both converging and 

diverging issues in relation to the study. 

The third chapter introduced the Methodology used to carryout the study. The 

Methodology employed methods, principles and procedures that aided in the 

effective collection of data from respondents and onward data presentation 

approaches as well as data analysis and interpretation techniques. 

The fourth chapter dealt with Findings and Discussions of findings after interview 

data have been organized. The chapter four also saw to the discussions of the 

findings. Non-Participant Observations were also presented in the form of 

pictures in this chapter to buttress interview data. 

Chapter five of this work presents Summary of Findings and Conclusions of the 

thesis. This chapter also captured Review of Research Objectives to ascertain 

whether due diligence has been carried out on them. 

The thesis then ended in Chapter Six with Recommendations based on the 

findings of the study for stakeholders' consumption and streamlining of policy for 

development practice. 

Beside the various chapters, the study was also supported with References and 

Appendixes to authenticate the research work. 
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CHAPTER TWO 

2.0 REVIEW OF THEORETICAL FOUNDATION 

This chapter is essentially secondary data review which is aimed at putting the 

study in perspective. It investigates the various concepts, theories and debates on 

the health and safety management since the advent of agrochemicals to this 

contemporary era of agricultural modernization. It also examines the issue of 

agrochemical use and handling at the global platform, regional and then on the 

local Front. The roles of agrochemicals in productivity have also been captured in 

this chapter. 

The chapter concluded by identifying the health and safety impacts of 

agrochemicals on humans, biodiversity and the environment. Legislative 

instruments established For the regulation of agrochemicals were also examined to 

help put the study into perspective. 

2.1 Historical Perspective of Agrochemicals 

Barrow (1995) has noted that roughly AD 1650 — 1850 'Agricultural revolution' 

occurred in northwestern Europe, during which 	population seemed to have 

increased rapidly in the ninth, fourteenth and eighteenth centuries AD. The 

response to increasing population was to introduce mechanisms to improve heavy 

clay soils to help teed growing populations. This among other initiatives led to 

the development of the first chemical fertilizers between 1830 and 1914. From 
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1945 to present, chemical pesticides and chemical fertilizers have spread, 

propelling the commercialization of agriculture from the 1950s to the present. 

The Green Revolution of the 1960s and the 1970s also advocated for modernized 

agriculture that had agrochemicals at its centre stage. 

After 1945, fertilizer use in the UK showed a dramatic increase; the same period 

also saw changing agricultural practices leading to reduced use of animal manure 

and agricultural lime. More mechanization and less input of manual labour was 

employed as agrochemicals such as fertilizers and pesticides, which hitherto were 

alien to conventional agriculture took their turn in modern agriculture (Briggs and 

Courtney, 1985: 35). Modern agrochemicals (example, pesticides) were 

developed as human populations grew and demand for food increased after 1945. 

Dichlorodiphenyltrichloroethane (DDT), was one of the first synthetic organic 

compounds (organochlorines or chlorinated hydrocarbons), synthesized in 1874, 

and rediscovered in1939 by a Swiss Chemist, Paul Muller, who received the 

Nobel Peace Prize for his work in 1948 and patented in 1940, The discovery was 

adopted for louse and mosquito control during the Second World War (Barrow, 

1995). 

A second main group of synthetic pesticides, the organophosphatcs, were 

discovered in Germany in the 1930s, which included parathion, malathion and 

ronncl. After the 1940s other synthetic organic compounds were developed and 

widely used for agriculture and public health measures along with DDT (Conway 

and pretty, 1991). Work on plant nutrition in the UK by Lawcs, Gilbert and 

others; and in Germany by Von Liebig in the 1840s led to the development of 
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superphosphate artificial fertilizer, Between 1885 and 1985 the UK, which was 

one of the earliest countries to widely adopt artificial Fertilizer. increased 

applications 25 fold. From 1935 to 1985 nitrogen or nitrogenous (N)Ilertilizer use 

in the UK rose by 16 times, potassium (K) Fertilizer use by over live times and 

phosphate or phosphorus (P) fertilizer use tripled, In practice, crops receive a 

combined NPK fertilizer typically mixed in the ratio 20:10:10 (Briggs and 

Courtney, 1985). 

Before the late eighteenth century, agriculture relied on livestock and human 

manure, compost, hone meal, dried blood, green manure, marl, agricultural lime 

crop rouitions. To supplement these, the UK imported guano (sea bird dunE 

from South America in the nineteenth century (Briggs and Courtney, 1985). 

Agriculturists have long tried to kill or deter pests using pesticides: Shakespeare 

referred to the use of rat bane (a plant derived poison) for controlling rodents in 

Othello; the Sumerians dusted vines with sulphur as an insecticide before 2500 

BC Amerindians have also long used rotenone For fishing. From the late 

seventeenth century, European and American growers employed compounds like 

nicotine, derris, pyrethrum (`botanical insecticides') or Bordeaux mixture 

(fungicide for vines and fruit tree made from lime and copper sulphate). Paris 

green (a copper and arsenic fungicide, probably the first synthetic pesticide came 

into use in the 1860s) and soap used against insects (Barrow, 1995 ). 

In 1950, the world used about 14 million tones of N - fertilizer, by 1985 this had 

risen to about 123 million tones (Saul, 1990). It has been noted that fertilizer and 

agrochemical use have contributed to increased yield in the 1930s (Barrow, 
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1995), For instance, in Japan the peasantry had achieved a four- or five fold 

improvement of production in a few decades (Barrow, 1995), In the late 1970s on 

average the less developed countries (LDCs) used 2.81(gha-1  and developed 

countries (Des) used 107 kgha-I . Most of the fertilizer used in the LDCs was 

large-scale grain and export crop production (Saul, 1990). Boscrup (1943F0:40), 

however, agued that in 1970, 80 per cent of India's chemical rertilizer was used 

by only 15 per cent of districts: reasonably confirming that most LDC farmers 

used little or no chemical fertilizer. This can be attributed to the cost of fertilizers 

and other aarochemicais. 

The inception of the Green Revolution (GR) technologies in the 1960s 

particularly in Asia and Latin America, which involved the massive introduction 

of agricultural inputs-inorganic fertilizers, chemical pesticides and modern seeds 

have contributed to a radical transformation from traditional farming systems to 

input—dependent systems characteristics of industrial (commercial) agriculture 

(Pretty, 2006). By the 1970s, the Green Revolution style of farming had replaced 

the traditional farming practices of millions of developing countries farmers. l3y 

the 1990s, almost 75 percent of Asian ries areas had adopted to the Green 

Revolution ethics. This was followed by Latin America (Russet et al, 2000, 

Shiva, 1991). 

The rapid spread of the Green Revolution agriculture through most countries in 

the South Nvas accompanied by a rapid rise in pesticide use. This was because the 

high yielding varieties (HYVs) were more susceptible to pest outbreaks: increased 
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use of synthetic fertilizers and herbicides were to enrich soils and suppress virreed 

growth respectively while aiming at optimum output (Rosset et al, 2000). 

Industrial, chemical-intensive agriculture has come under intense criticism as 

claims abound that the Green Revolution was promoted by agrochemical 

companies seeking profit and as an alternative to meeting demand for land reform 

and increasing crops without redistributing estates (Mooney, 1979). Others also 

held the view that the GR was founded on less sinister reasons, hut was sometime 

misguided and mismanaged. Some researchers have argued that the OR readied a 

dead-end about 1974 and was a failure; others recognized a diversification and 

change after 1974 and have held the view that the C3R is still making progress. 

This belief was as a result of considerable improved harvest through the use or 

fertilizer and pesticides in the 1930s. For instance in Japan the peasantry had 

achieved a four-or five fold improvement of production in a few decades (Barrow, 

1995), 

The production and utilization of agrochemicals is an important source of 

greenhouse gas (GHG) emissions, In particular, fertilizer production is energy-

intensive, accounting ibr 0.6-1.2% of the world's total GI ICis (13e1]arby et al, 

2008). Industrial, chemical-intensive agriculture has been linked to degradation 

of soils and destroying of resources that are critical to storing carbon, such as 

forests and other vegetation, The rise in use of chemical inputs is said to have 

adverse environmental and health impacts on farm workers and consumers,. A 

substantial portion of pesticide residues end up in the environment, causing 

pollution and biodiversity decline (Znaor et al. 2005). The extensive use of 
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pesticides has also resulted in pesticide resistance in pests and adverse effects on 

beneficial natural predators and parasites (Pirnentel, 2005). 

2.2 Role of Agrucheruicals in Productivity 

By the 1930s it was clear in a nurnher or developing countries (DCs) that they had 

considerably improved harvest through the use or improved seeds, mechanization., 

fertilizer and other agrochernicals. Between 1961 and 1980, India became self-

sufficient in wheat and Indonesia, once an importer of rice, became an exporter by 

1986. India's food grain production was 50 million tons in 1947; in 1989 it was 

about 170 million tons roughly a 240 per cent increase whilst population rose 

roughly 140 per cent in that time (Davidson et al, 1992:81 as in Barrow, 1995). 

Other countries converted from importers to exporters or achieved self-

sufficiency in grain or at least raised production. 

Boserup (1990;114) notes that about 75 percent of the cereals that have fed 

growing less developed countries (LDCs) populations between 1930s and 1960s 

came from expansion of sown area; it is less clear whether post -1960s grain 

production improvement resulted from similar causes or partly due to fertilizer 

use. Certainly Asia was intensifying production before the ere en revolution that 

brought with it the intensive use of agrochernicals (Boserup, 1990;116). Conway 

and Pretty 0991) also held the view that more and more pesticides were being 

used, however, it seems these were used to achieve less and less returns: in spite 
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of increased pesticide use the world's crop losses to pests may have increased 

over the last 30 years. 

A research carried out by Russet et al. (2000), showed that the increase in yield is 

offset by the increase in costs associated with increased use: of chemicals. The 

research revealed that in the central plains of Thailand, yields increased 6.5% but 

fertilizer use increased by about 24% and pesticides by 53%. In West .lava. 

Indonesia, the 23% increase in yield was virtually cancelled out by 65% increase 

in fimilizers and pesticides respectively. The International Rice Research 

Institute (IRR!) however, in 2000 indicated that high dependence on 

auoeheinicals may not be the solution to the challenges confronting agriculture. 

Ina press release in July 2004, 1RRI. again said that 2,000 poor rice farmers in 

13unglades.h have proven over the course of two years -four seasons, that 

insecticides are a complete waste of time and money. 

Alter 1945, arable farmers in developed countries increased artificial fertilizer use 

leading to a drop in the quantum of livestock manure. In the 1930s UK 

agriculture could not feed the population; between 1952 and 1972 UK agriculture 

outputs rose by about 60 percent; nowadays it more than feeds as larger 

population, This progress is largely thanks to artificial fertilizers, although 

changes in the crops grown make it difficult to be specific (Briggs and Courtney, 

1985:45). Pesticides have been known to improve crop yields and helped control 

population of disease organisms, however studies provide considerable evidence 

that wide spread use of pesticides can have harmful effects on wildlife, ecosystem 

structure and function, and human health (Miller Jr. et al. 1988). Their overuse 
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can even lead to an increase in crop losses and a resurgence of the diseases and 

pests they are to control. 

On a world scale, fertilizers, particularly 1J-fertilizers, have probably played a key 

role in increasing crop production in the developed countries (Pinstrup-Anderson 

1982:148). However, because of the diversity of factors involved in cropping, it 

is difficult to be sure just how much come from improved crop varieties. Over the 

years. the Far East tends to use more nitrogen fertilizer and Latin America inure 

phosphorus-fertilizer and potassium lertilizer. Japan's success in modernizing its 

agriculture and roughly one-third increase in food production in China between 

1970 and 1985 are attributed largely to fertilizer use (Allen, 1977; Wolf, 

1986:12). 11A SA (1980 1IASA Option no. 3:2) estimated that at least 40 per cent 

of the agricultural yield of the USA could be due to Nitrogen-fertilizer use. The 

world has clearly become dependent on what is 'a costly input' and often a 

serious source of lives' hazard and pollution. 

The Green Revolution (GR) which had massively supported the use of artificial 

chemicals has been cited to be a contributor to the success of Asia, the rice barn 

of the world. Some experts and bureaucrats have said without the OR which 

massively supported the use of agrocheniicals in the 1960s and 1970s, 'Asia 

would have suffered from famine. How true this is remains a debate (Resurgence, 

2010). Increase in production is however, not sustainable over a long period. As 

early as 1976, a report from the Asian Development Bank (ADB) noted that the 

growth rate of rice yields between 1963-67 per annum liar South and Southeast 

Asia as a whole had declined and below 1% for several countries (Morgan. 1978). 
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Another report indicated that rice yield growth in Asia declined sharply in 1980s 

from the annual rate of 2.6% in the I 970s to 1.5% during the period beginning in 

I 981 (Pingali and Rosegrant, 1994). Disregardimt  the discrepancy in figures. the 

conclusion was that increase in yield was not sustainable. 

In Indonesia, real increase in production of up to 3.52% was achieve only foi-

1 Oyears during 1979-1989 with the GR orientation of agrochemical usc. The rice 

production growth has declined to 1.04% per year and productivity of only 0.05% 

per year (Swastika et al, 2002 in ihamtani, 2008). Indonesia was claimed by the 

UN Food and Agricultural organization (FAO) for attaining rice self-sufficiency 

in the 1980s but the country has had to import rice again since 1994. Farm level 

evidence ti-orn the rice bowls of Asia indicates that intensive use of agrochenticals 

in the monocropping of rice as suggested by GR led to declining productivity of 

inputs over the long term (Pingali et al, 1997, in Lim, 2008). 

The decline in yield, but increase in the price of inputs, also had an adverse 

impact on economic welfare of rural communities. This had led to urban drill and 

the creation of increasing numbers of urban poor. The Indonesian experience 

with GR indicates that it was focused on increasing rice production rather than 

farmers income and that the use of intensive inputs such as agrochernicals was not 

cost effective and required huge funding (Pribadi, 2001 in iharntani, 200g). 

Africa needs to take note of the Indonesian experience, namely how to sustain 

productivity as well as farmer's income, in a manner that is cost-efficient 

(Resurgence, 2010). A study carried out by the international Rice Research 

Institute (IRM), showed that holding other input levels constant result in no 
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corresponding yield improvement. Yield however declined over the long term 

(Pingali et al, 1997; FAO, 2001). Pingali et al. (1997) established that adverse 

physical consequences that have reduced productivity have been the buildup of 

salinity and increased incidence of soil toxicities; and pest buildup and reduced 

resilience of die ecosystem to pest attacks. 

Pretty and [line (2001) submitted among other things that to improve 

productivity, there is the need to make best use of nature's goods and services by 

integrating natural, regenerative processes such as nutrient cycling, nitrogen 

fixation, soil regeneration and natural enemies of pests and also minimize non-

renewable inputs (pesticides and fertilizers) that damage the environment or 

human health. On the production field there has been inconclusive evidence 

about the relative merits or artificial and natural fertilizers, although some are 

sufficiently opposed to the former to reject it and practice organic Fr-al-fling. 

Briggs and Courtney (1985;34) outlined that in the 1930s UK agriculture could 

not feed the population, The use of fertilizer after 1945 in the UK showed a 

marked increase. The use of changing agricultural practice led to reduced use or 

animal manure and agricultural lime, more mechanization and less input of 

manual labour. Pesticides such as insecticides were used to get rid of pests and 

herbicides were used to control weeds. Between 1952 and 1972, UK agricultural 

outputs rose by about 60 percent and nowadays it more than feeds a larger 

population; this progress was largely attributed to artificial Fertilizer and 

agrochemical use, although changes in the crops grown made it difficult to he 

specific (Briggs and Courtney, 1985). 
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Barrow (1995) expressed the role of pesticides as compounds used to kill or 

disable unwanted pests. The purpose of their use among other things, have been 

stated as: 

to maximize crop and livestock yields; 

to improve quality and looks of crops or livestock; 

for disease control (human health and veterinary use); 

to control weeds which hinder transport and access roads.: 

The benefits from pesticides are considerable in terms of improved harvest, ley, cr 

storage losses, human and livestock disease control. Successful pest control 

might well reduce crop and produce losses by 20 to 30 percent, perhaps more, and 

improve security or harvest and storage. It is however difficult to quantify the 

benefits and the risks of pesticides use. For less developed countries (LI)Cs), it is 

predicated that pesticides may do more harm than good as users arc not well 

informed about the risk and hazards associated with them. LE.thourers and people 

ofr-jarm surfer the side Keels as more chemicals are applied to luxury export 

crops and less on staples (Carson, 1962). 

Miller Jr. (1988) held the view that pesticides can improve crop yields and help 

control populations of disease organisms. 	However, there is considerable 

evidence that the widespread use or pesticides can have harmful effects on 

wildlife. ecosystem structure and function, and human health. Their overuse can 

lead to an increase in crop losses and a resurgence of the diseases and pests they 

arc supposed to control. Miller Jr, (198) holds a reservation on the productivit:, 
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role that agrochemical processes play in but also echoes the threat of 

agroehernicals use as outlined in Rachel Carson's book "Silence Sprint ..  

published in 1962 that dramatized the potential dangers of pesticides to wildlife, 

people and the environment. Carson's 'Silence springs had been very influential 

in the banning of Dichlorodiphenyltrichloroethane ()DT) in the United States and 

intensive restriction of others like endrin, dieldrin, mirex, heptachlor and kepone 

(Owen et al., 1998), Controversies between environmentalists and pesticide 

industry officials are however, still ranging. 

2.3 Health and Safety Impact of Agrochernicals 

A study by FAQ, WHO and UNEP (2004) broadly estimated that between 1 

million and 5 million cases of pesticide poisoning occur each year, resulting in 

several thousand fatalities. Pesticide fatalities are overwhelmingly a developing 

country phenomenon. Although developing countries use just 25 per cent of all 

pesticides produced, 99 per cent deaths from pesticide poisoning occur in 

developing countries. Children and women are especially at risk. In Egypt for 

example, more than 1 million children who helped to manage cotton pests were 

exposed to pesticide hazards daily. 

A World Bank report in 2007 reveals that agriculture ranks among the three most 

hazardous occupations in developing and industrial countries, along side mining 

and construction. The leading cause 0i- injury on the Farm is the improper use of 

chemicals. Poor awareness of safe practices for handling chemicals and a lack of 
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appropriate protective equipment also contribute to injury. 	Pesticides can 

increase agricultural productivity, but when handled improperly. they arc toxic to 

humans aud other species. Aside the health concerns posed by pesticides residue 

in food, unintentional poisoning from exposure kills an estimated 355,000 people 

a year. two-thirds of them in developing countries, The costs of medical 

treatment, lost labour, and reduced long-term productivity can he hi.gh. Many 

farmers in developing countries overuse pesticides and do not take proper safely 

precautions because they do not understand the risks (World Bank, 2007). 

In Sri Lanka there were 13,000 hospitalized poisoning cases between 1975 and 

1980 arid about 1000 of these patients died. Three quarters of these poisoniiws 

were attempted suicides and one-quarter were accidental or due to occupational 

exposures. There are many reasons for the high prevalence of poisonings. For 

example, the poisons are readily available through secondary packaging of the 

poisons into unlabelled containers or used subsequently for other purposes such as 

storage of food and serving as water cans (Phoon, 1983  ). 

Some diseases such as long standing cancer risks have been attributed to 

inanimate toxic substances suspended or dissolved in water ( Lankinen, et at, 

1994). The submission revealed that some of these toxic substances may he of 

natural origin, like fluoride dissolved into ground water from the soil. Several 

other toxic substances originated from various fOrms of pollution such as 

agricultural chemicals (fertilizers and pesticides), industrial wastes, etc, if the 

toxic chemicals are in high concentrations, diseases may be manifested in acute 
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ti-rm. I lowever, it is much more common, that it only has a cumulative eflixt 

leading to chronic diseases. 

In addition to chronic exposure to industrial chemicals, there have hccn 

devastating accidents associated with the industrial use or production cat' 

chemicals. The most frightening example was the Bhopal accident in India on 3rd 

December, 1984. In the middle or the night 40 tons of extremely poisonous 

methyl isocyanide leaked into the densely populated city of Bhopal with 

catastrophic results. Approximately 2800 people died immediately and about 

200,000 people were injured to varying degrees. For thousands of people, the 

injuries were permanent and thus affecting mainly the eyes and respiratory system 

(Waldron, 1988). 

In Ghana Carina Seifert (1997), identified the percentage use of four main 

fertilizers adopted around Anloga as: Cciwdung (38% rise), Chemical fertilizers 

(38.1% rise), Fowl dropping (17.4% rise) and Bat dropping as (6.4% rise). The 

research discovered that, since chemical fertilizer and pesticides are necessary to 

increase production, there is a dilemma between darier of pollution and the 

farmers aim to increase production. Such chemicals as nitrate forms a great threat 

to the health situations of rural folks that depend on streams and rivers for their 

source of water. Leaching of nitrate into wells had also been identified as human 

threat. It is perceived that there is future threat at areas were fertilizer and 

pesticides use are taking over from organic agriculture. 
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Lankinen et al (1994), held the view that traditional occupational diseases. such as 

fatal pneumoconiosis-  or heavy metal and pesticides poisoning, have largely 

disappeared from industralised countries, hut they still have a great impact on the 

health, working capacity, and productivity of workers in developing countries. 01' 

the world's population, 77 per cent live in developing countries and about 69 

percent of the labour force is located there. About 60 to SO per cent of the 

workers in the developing countries are employed or self-employed in agriculture. 

Only 16 per cent of the worker in Africa, 43 per cent in Latin America and 23 per 

cent in Asia are socially protected, and the majority lack social security and 

sickness insurance schemes. 	In traditional large families, the number of 

dependent members is usually three to four times the number of those formally 

employed. In these circumstances, the consequences of an occupational accident, 

disease or unemployment due to incapacitation from use of chemicals can be 

catastrophic for the worker and his dependents (Lankinen et al, 1994). 

In industrialized countries, mortality from occupational causes is no longer a 

quantitatively important health issue, although occupational exposures may be an 

important determinant of the overall health in limited risk groups like among 

asbestos-exposed workers. In developing countries work-related health problems 

may be a major contributive cause to ill health in large groups, either alone or 

together with other health risks like chronic infections, nutritional deficiencies, 

and poor hygienic conditions. Agricultural workers have high accident risks and 

problems of pesticides, organic dusts and allergies. These hazards have been 
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reasonably solved only in countries with a relatively high standard of living 

tieyaratnam, 1992), 

Conservation Alliance (CA), a non-governmental organization, has expressed 

concern over the upsurge in the use of unapproved and fake agro-chemicals in 

agricultural production in the country (Ghana), cautioning that they pose grave 

danger for farmers, consumers and the environment. Conservation Alliance noted 

that some food crop farmers were using chemicals such as Karate, Furadan, 

Topsin, Dursban and Kocide, some with a tincture of banned substances such as 

DDT, Lidane and Thiodane, in crop production to meet their expected results. 

The country director of Conservation Alliance, Mr. Yaw Osei-Owusu stated that, 

it is estimated that more than 50 per cent of crops produced in Ghana in 2008 

received heavy doses of agrochemicals, some of which have been found to take 

long periods to break down and even leave residues in the environment (Daily 

Graphic, 2010). 

A study in 2002 by Conservation Alliance has also revealed that there was 

widespread use of chemicals for bush meat hunting in the country. The study 

disclosed that about 32.5 per cent bush meat supplies came from wild animals 

killed through the use of chemicals. A laboratory analysis of sonic of these 

chemicals revealed traces of organophosphates and organoehlorides that pose 

great risk to the health of consumers. Conservation Alliance revealed that the use 

of agrochemicals in the country for agricultural production was a recent 

phenomenon and indicated that it was estimated that about more than 80 per cent 

of farmers, with the exception of cocoa farmers, hardly used any agrochemical in 
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the 1960s. Conservation Alliance explained that although agrochemicals might 

be critical in the effort to boost agricultural production in Ghana, their 

inappropriate use pose great risks (Conservation Alliance, 2010). 

Reports by the World Health Organization (WHO) estimate that at least three 

million cases of acute poisoning and 20,000 deaths occurred annually in the world 

due to food exposed to pesticides. 	WHO disclosed that agrochemicals, 

particularly the persistent organic pollutants (POPs) were a threat to biodiversity 

and even had the potential to cause disruptions at the ecosystem level. The POPs 

accumulate in the tissue of living organisms, which absorb it through food, water 

and air. The effects of POPs exposure include birth defects, cancers, and 

dysfunctional immune and reproductive systems (WHO, 1990). Conservation 

Alliance (2010) has recommended that with the objective of achieving a national 

output of over one million metric tons of cocoa in three years time, there was the 

urgent need to address the potential impact of agrochemicals usage in the country 

especially in the cocoa sector. It was outlined that promotion of sale use of 

pesticides would assure consumers of cocoa and cocoa products, especially those 

of the developing countries, that Ghana upheld the recommended maximum 

residue levels (MRLs) or tolerance for pesticides (Daily Graphic, March 2010), 

A joint research conducted by International Bank for Reconstruction and 

Development and the World Bank in 2009, indicated that pesticides could 

increase agricultural productivity, but when handled improperly, they are toxic to 

humans and other species. Aside the health concerns posed by pesticide residues 

in food, unintentional poisoning from exposure kills estimated 355,000 people 
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each year, two thirds of them in developing countries revealed that the cost of 

medical treatment, lost labour and reduced long term productivity could he high. 

The study brought to the fore that many farmers in developing countries overuse 

pesticides and do not understand the risks, and fear smaller harvest, Making 

matters worse, the study unveiled that developing countries seldom have 

regulatory system for dangerous chemicals: pesticides banned or restricted in 

industrialized countries are used widely in developing countries. Mancini et al, 

(2005) identified and reported that marginal farmers have a ten times greater risk 

01'severe pesticide poisoning than large scale farmers. 

Pesticides could cause pollution of surface water, pollution of food (local 

concentrations and global background): and death of wildlife on land, in streams 

and lakes and in oceans. Pesticides may weaken organisms leading to disease. 

immune system and other problems including carcinogenic effects and pest 

resistance (Conway and Pretty, 1991:3). Contamination of ground water is 

already a problem in many areas and likely to get much worse. Surface water 

contamination includes eutrophication of streams (the process of nutrient 

enrichment such that a water body may support so much aquatic plant life that 

oxygen is depleted, wildlife dies and rotting materials may then cause stagnation), 

water bodies and marine environment (algal blooms bred-tides'). Phosphates and 

Potassium fertilizers have been causing river and wetland problems in Europe for 

the last 30 years or so. It has been established that Norfolk Broads (UK), 

phosphate fertilizers are causing turbid waters and fish kills (Hornsby, 1992). 
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Practices that have led to problems in agrochemical administration could he 

attributed to farmers' mixing of *cocktails' of pesticides, careless application that 

follows wind drifting; disposal of containers or mixing of compounds were 

spillage could get into surface or ground water; and harvesting of crops too soon 

after spraying, leading to contaminated food. Fish, amphibian and crustaceans arc 

vulnerable to pesticide contamination and in many less developed countries 

(I-DCs), a side-effect of the green revolution (GR) has been destructive to 

fisheries on which people depend for protein or income. Fishery contamination 

with pesticides and fertilizers has occurred in India (notably the infamous Malnad 

case), in Thailand, Malaysia and many other countries (Bull, 1982:63; Boardman, 

1986:157). Roughly half of all known pesticide poisonings and at least 80 percent 

of deaths so caused have occurred in LDCs, yet these nations use only 15-20 per 

cent of world total pesticides, though usage is growing fast (Pimbert, 19991:3) . 

Death through agrochetnicals, more specifically pesticides poisoning are 

common: one estimate is that 80,000 people die each year through pesticides 

poisoning, much through poor handling (Hurst et a1. 1991:174); another is that 3 

million people were poisoned every year, of which I in 14 died (WHO estimate, 

1989). Pesticides can remain in soils, rivers, lake and marine deposits; worries 

have been voiced that soil acidification or global warming might reach a threshold 

resulting in a chemical time-bomb effect. 
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2.4 Increasing Agrochemical Problems from the 1970s 

Restricted use of chlorinated insecticides and outright ban on DDT in the early 

1970s following Rachel Carson's advocacy through her book 'Silent Spring' 

published in 1962, has helped create some awareness in society regarding 

environmental and human health challenges associated with both domestic and 

industrial use of chemicals. The escalation of agrochemical use since the 1970s 

has intensified several other environmental and social problems. Pesticides and 

other agrochemical production and use has increased 2.3 fold since 1970, from 

around 1.0 to nearly 1,5 billion pounds annually (Pojman, 1994). A recent 

research has documented the fact that if one pesticide is more toxic and more 

biologically active than another, it is not necessarily hazardous to the 

environment. Risk depends on the dosage that will cause about a 90% kill in the 

pest population. Thus a highly toxic material used at low dosage can achieve 

about same mortality as a low-toxicity material, Both high- and low- toxicity 

pesticides affect pests and non-target organisms in a similar manner, but the risks 

to humans handling highly toxic pesticides are far greater than when handling 

pesticides with a low toxicity. Humans handling high toxic pesticides like 

parathion are more likely to be poisoned than those handling pesticides of low 

toxicity like DDT. if one spills DDT and wipes the pesticides off the skin, no 

harm is done. However, a similar accident with parathion often leads to poisoning 

severe enough to require hospitalization. Pojman (1994) categorized the 

implication of some agrochemicals as follows; 
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2.4.1 Human I'oisuning 

Humans arc exposed to pesticides by handling and applying them, by contacting 

them on treated vegetation and to a lesser extent, front their presence in food and 

water supplies. The number of annual human pesticides poisonings had been 

estimated at about 45,000; about 3000 of these are sufticiently severe to require 

hospitalization. The number of annual accidental deaths caused by pesticides is 

about 50_ Accurate data on human pesticides poisoning still are not available 3() 

years atter Rachel Carson created awareness relating to the threats of 

auocheuniculs on human and environmental niches. 

Humans are constantly exposed to pesticides. Despite efforts to keep pesticides 

out of our food and water, about 50% of U.S food sampled by the Food and Drug 

Administration (FDA) contain detectable levels of pesticides, Improvements in 

analytical chemical procedures are helping to detect smaller quantities of 

pesticides in food and water. These extremely low dosages should have little or no 

public health effect. 

2.4.2 Domestic Animal Poisoning 

Domestic animals are usually present on farms and near homes were pesticides 

are used. As a result of this phenomenon, many of these animals are poisoned. 

Does and cats are most frequently affected because they often wander freely 

about the home and farm and have ample opportunity to come in contact with 

pesticides. A major loss of livestock product (about S3 million annually) occurs 
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when pesticides residues are found in these products. This problem will probably 

continue as the quantity of pesticides used continues to rise. 

2.4.3 Hee Poisonings 

Honeybees and wild bees arc essential to the pollination of fruits, vegetables, 

forage crops, and natural plants. Pesticides kill bees, and the losses to agriculture 

from bee kills and the related reduction of pollination are estimated to he 5135 

million each year. Evidence suggests that bee poisonings are probably greater 

now than in 1962 for several reasons. More highly toxic insecticides are being 

used, and greater quantities of insecticides are being dispensed, In addition, more 

pesticides are being applied by aircraft, and aircraft applications are employing 

ultra low volume (ULV) application equipment. ULV applications require smaller 

droplets for coverage, and this practice tends to increase pesticide drill problems. 

2.4.4 Crop Losses 

Although pesticides are employed to protect crops from pests, some crops are 

damaged as a result of pesticidal treatments. Heavy pesticide use damage crops 

and causes decline in yields. These occur because; 

1. herbicides residues that remain in the soil after use on one crop injure 

chemically sensitive crops planted in rotation; 

2_ certain desired crops cannot be planted in rotation because of knowledge of 

potential hazard injury; 

3_ excessive residues of pesticides remain on the harvested crop and result in 

its destruction and devaluation; 
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4. pesticides that are applied improperly or under unfavourable environmental 

conditions result in drift and other problems: and 

5. pesticides drift from a treated crop to nearby crops and destroy natural 

enemies or the crop itself, 

Although an accurate estimate of the negative impact of pesticides on crops in 

agriculture is extremely difficult to obtain, a conservative estimate is about $ 70 

million annually. The problem probably is worse today than in Rachel Carson's 

time because 7 times more pesticides is being applied today than 30 years ago, 

and its use is more widespread. This statement is especially tme of herbicides. 

2.4.5 Reduced Population of Natural Enemies 

In undisturbed environments, most insect and mite populations remained at low 

densities because a wide array of factors, including natural enemies, control them. 

When insecticides or other pesticides are applied to crops to control one or more 

pest sp-ecies, natural enemy populations are sometimes destroyed, and 

subsequently pest outbreaks occur. 

For example, before the synthetic pesticide era (1945), the major pests of cotton 

in the United States were the boll weevil and cotton leaf worm, When extensive 

insecticides use began in 1945, several other insect and mite species became 

serious pests, These include the cotton bollworm, tobacco budworm, looper„ 

cotton aphid, and spider mites. In some regions vvlicre pesticides are used to 

control the boll weevil, as many as five additional treatments have to be made to 

control bollworms and budworms because their natural enemies ha \ e been 
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destroyed. This cycle has meant more pesticide use, more natural enemies 

destroyed, greater pest populations, and more pesticides used. 

2.4.6 Resistance of Pests to Pesticides 

Widespread use of pesticides often causes pest populations to be hardy and 

develop resistance to most agrochemicals. This hardiness and resistance is passed 

onto their progeny. More than 420 species of insects and mites and several weed 

species have developed resistance to pesticides. Pesticide resistance in pests 

results in additional sprays of some pesticides or the use of alternative and often 

more expensive pesticides. Again the process of pest control escalates the cycle of 

pesticide use and the development of resistance. An estimated $ 133million worth 

of added sprays or more expensive pesticides have been employed to deal w ith 

the resistance problem annually. This dollar cost of course, does not include the 

side effects apparent in the environment and in public health from using more 

pesticides aind more toxic pesticides. 

2.4.7 Fishery Losses 

Pesticides in treated cropland may run off and move into aquatic ecosystems. 

Water-soluble pesticides are easily washed into streams and lakes, whereas other 

pesticides are carried with soil sediments into aquatic ecosystems. Each year 

several million tons of soil, and with it. pesticides are washed into streams and 

lakes annually. At present only a small percentage of fish killers are reported 

because of the procedures used in reporting fish losses. For example, 20% of the 

reported fish kills give no estimate of the number of dead fish because tisk kills 
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often cannot be investigated quickly enough to determine the primary cause. Also 

last-movine waters rapidly dilute all pollutants, including pesticides, and thus 

make the cause of the kill difficult to determine. Dead fish are washed away or 

sink to the bottom, so accurate counts are not possible. 

Sample of water recently confirmed a steadily decreasing concentration of 

pesticides found in surface vvaters and streams from 1964 to 1978, This reduction 

is apparently related to the replacement of persistence pesticides with less 

persistent materials. Despite the reduced pesticide residues in streams, an 

estimated 800,000 or more in fish is lost annually (each fish was calculated to 

have a value of 40 cents). 

2.4.8 Impacts on Wildlife and Micro-organisms 

Too little inlbrmation exists to make even a consenative estimate of the 

populations of vertebrates, invertebrates and microorganisms that are adversely 

affected by pesticides. Most invertebrates and micro organisms perform many 

essential functions to agriculture, forestry, and other segments of human society: 

such as preventing the accumulation of water, cleaning water or soil of pollutants, 

recycling vital chemical elements within the ecosystem, and conserving soil and 

water. An estimated 200,000 species of plants and animals exist in the United 

States and, at best there is infbrmation on the effects of pesticides on less than 

1000 species. Most of these data are based on "safe concentration" tests 

conducted in the laboratory. This situation confirms that little is known about 

pesticide effects on the natural environment. 
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2.5 Vulnerability to Agrochemical Use 

A research conducted by the International Labour Organization (ILO) revealed 

that at least every year 170,000 agricultural workers arc killed wrorldwide as a 

result of work place accidents, and some 40,000 of these are from exposure to 

pesticides. Women to men ratio in agriculture is estimated at about 60 to 40 per 

cent respectively, and this estimate provides a direct reflection on who is most 

vulnerable to agrochemical exposure risk or hazard. Under contracts, no health 

insurance is provided. Medical facilities to this great number of workers may be 

few or lacking (ILO, 2003). 

Child labour has also been blamed for the high incidence 01 casually in 

agriculture. An estimation of 70 per cent child labour occurs in agriculture (ILO, 

2003). Studies of the fisheries industries in India indicate that 60 per cent of 

workers in the factory are young wrotnen and girls under the age or 25 and as 

young as 14. A similar study of the cotton industry in India estimated that about 

450,000 children under age 14 are working in hybrid cotton ilelds, mostly in 

Andhra Pradesh, under conditions «f "bonded labour" Girls may be particularly at 

risk in some countries because they are the least likely to get schooling. 

A study in Ghana showed that children between the ages of 12 and 16 frequently 

quit school to work on agricultural farms and plantations. In Ecuador, children 

between the ages of 9 and I1 work in the dower plantation (IL() 2000). The 

hazards for working young girls are great: physical abuse, no protective gear, and 
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exposure to chemicals that may increase risks to reproductive capacity, little 

information on hazards, and no medical services (IL() 2004). 

Miller Jr. (1988) indicated that little is known about the harmful effects of 

polluted air on the health of other animals except commercial valuable livestock 

and fish. Cattle grazing on grass contaminated with fluoride released from 

factories that process phosphate deposits for commercial inorganic Fertilizers 

suffer from tluorosis, a condition that reduces their milk production, attacks their 

bones, and causes lameness, severe emaciation, and eventually death. Acid 

deposition has a severe impact on aquatic life of freshwater lakes in areas were 

surrounding soils have little acid buflering capacity. Much of this damage to 

aquatic life in the Northern Hemisphere is a result of acid shock, which occur 

when large amounts of highly acid water (along with aluminum) suddenly run of 

into lakes from spring, snowmelt or when heavy rains Follow a period of drought. 

It is estimated that about 4.000 of Sweden's 40,000 acid sensitive lakes contain no 

fish because of excess acidity, 18,000 are partly acidified, and the remainder are 

at risk if emissions of SO2 and NC) from other parts or Europe are not sharply 

curbed, The country also has 90,000 kilometers (56,250 miles) of acidified 

streams. 	At least, I.,,000 acid sensitive lakes in the eastern United States 

especially in New England, are highly acidic (pH below 5. 0), and have suffered 

sharp decline in fish populations. Another 3, 000 are moderately acidified. In 

Ontario. Canada, at least 1, 600 lakes are fishless because of excessive acidity. 

Aquatic life in 48, 000 more is threatened unless the U.S and Canada can agree 

upon and implement a joint program to sharply reduce acid deposition and other 
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air pollutants that remain in the atmosphere long enough to be carried long 

distances (Miller Jr., 1988), 

It is likely that people of developing countries are more susceptible to chemicals 

than people of industrialized countries, Chronic infectious diseases are common 

and there are indications that this may increase the susceptibility to certain 

carcinogens. The state of nutrition also affects the toxicity of chemicals by 

sensitizing target organs and reducing the ability of the body to biotransform 

chemicals into less toxic products and to eliminate chemicals (Loevinsohn, 1987). 

Ideally pesticide should he specific. It should either kill or disable a pest and 

affect nothing else. Unfortunately, compounds are far from specific. Non-pest 

organisms may be directly or indirectly affected: on farm (workers, livestock, 

crops, soils, wide-life and groundwater); off farm (nearby woods, hedges, 

housing, and streams) or globally. The impacts may be short term or long term 

and may have cumulative (synergetic) effects (e.g. TCA and delapon) and some 

less (e,g_ lindane: parathion-. betnomyl; paraquat) (Barrow. 1995). 

Poverty, ignorance and lack of education result in significant exposure in groups 

mostly to suffer from the exposure. Especially the high proportion of children 

represents an important risk factor. Although children may not be physiologically 

more sensitive than adults, they are usually first to suffer from poor lig ing 

conditions and nutritional deficiencies, The inquisitiveness of children adds to the 

likelihood of accidental poisoning. Trey are more likely to smell and taste 

anything to which they have access (Lankinen et al, 1994), 
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Compared to men, women are usually less informed about safe pesticide practices 

and the dangerous side effects of pesticide use. High level of pesticide poisoning 

among resource poor thrniers, especially women, are often reported to be linked 

to low levels of literacy and education. In many cases, the husband is responsible 

for buying pesticide from the cooperative, market, or storekeeper, and no 

inlbrmation is passed between the husband and wife about safe use - with the 

result, for example, that women reuse pesticide containers for storing or 

transporting their crops or cooking supplies. Often pesticide products arc not 

labeled but even if they are, many women cannot read the information, Although 

educating people in proper pesticide management is extremely important, 

education alone will not prevent poisoning. Other factors also require attention. 

including difficulties in obtaining protective gear which may be costly, may not 

he supplied by employers, or may be inappropriately disagreed for hot climates 

(London and Bailie, 2001; Mancini and others, 2005), 

Women are particularly vulnerable to pesticides at certain times of their lives 

especially when they are pregnant. Growing evidence of association between 

pesticide exposure, women's reproductive health problems, and health problems 

passed on to offspring adds to the concern over pesticide poisoning in women 

(London and Baillie, 2001). bother (2000) as in World Bank, FAO, IFAD (2009) 

hold the view that women and children are specifically at risk because they are 

frequently employed in mixing pesticides and filling pesticide tanks. Women and 

children also perform secondary activities that have been neglected in studies 

dealing with direct exposure. Women and children are exposed to chemicals in 
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the home, for example by washing pesticide -soaked clothing and disposintr_ of (or 

usini2) empty chemical containers, Pesticides in the home have caused the death 

of children and infants, 

The World Health Organization of the United Nations (2006) indicated that there 

is growing recognition, based on ever — more evidence that high toxic pesticides 

negatively affect the health, especially of women and their unborn babies. It was 

out lined that the rapidly physiological changes experienced by women during 

pregnancy, lactation, and menopause render them more vulnerable to toxins. 

Exposure to pesticides was said to be capable of causing miscarriage, premature 

birth, birth defects, and low birth weight, A substantial portion (up to Dper ccnt) 

of women's chemical burden can be passed on to an unborn child during gestation 

and to a baby through breast feeding. 

In view of the hazardous nature of highly toxic agrochemicals to people especially 

women, and children, babies arid more importantly the unborn child, FAO (2006) 

encouraged the early redrawal of such chemicals from the market. The use of such 

pesticides was prohibited or restricted in OECD countries. Countries such as 

China, Thailand and Vietnam have since prohibited the use of methyl, parathion, 

rnonocrotophos, and several other highly toxic pesticides. 
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2.6 Legislation and Regulation of Agroehemicals 

Agrochenticals have been termed necessary evils with critics holding the view 

that society must be sure that pesticides and other ag.rochemical be properly 

rmlated. Unfortunately, critics argue that the current system of regulations is 

Nvholly inadequate in the United States and abroad (Owen et al, 1998). In the 

United States, fimnal regulation of pesticides at the federal level began in 1947, 

when congress passed the Federal Insecticide, Fungicide and Rodenticide Act 

( FIFRA). This law required manufacturers to register pesticides being shipped 

across state borders with the United States Department of Agriculture (USDA). 

and required them to be labeled as well. No attempt was made to control the use 

of pesticides or to limit potentially harmful chemicals. In actuality, the law 

provided little protection (Owen et al., 1998). 

The FIFRA legislation of 1947 was amended following outpouring of public 

concern regarding the harmful effects of pesticides in the 1960s. The United 

States congress amended the Federal Insecticide, Fungicide and Rodenticide Act 

in 1972, 1975 and 1978. Broadening the scope of then act, the amendments 

required chemical companies to submit to the EPA information on all new 

pesticides intended to be sold and used in the United States. Each application 

specifies the crops and insects on which the pesticide is to be used, supported by 

research data, The EPA then analyzes the costs and benefits of each pesticide and 

approves pesticides that were deemed effective and safe. Those that were not 

considered safe or worth the risks are denied registration and were cifeetive1y 

banned from use. Miller Jr. (1988), documented that, since the passage of the 
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amendment of FIFRA in 1972, environmentalists have considered the FIFRA (he 

weakest environmental law because of strong lobbying by the powerful 

agricultural chemical industry and because the committee that drew up the 

legislation was controlled by pro-industry elected officials from 14in states. And 

that unlike tither environmental laws, FIFRA authorizes the EPA to allow a 

dangerous chemical to stay on the market if" the suppose economic benefits 

substantiated by the pesticide industry outweigh the risk to human health or the 

environmcnt. 

Since 1972, the EPA has used the FIERA to ban the use, except for emergency 

situations, of'DDT and several other persistent chlorinated hydrocarbon pesticides 

such as aldrin, dieldrin, heptachlor, linclane, chlordane and toxaphene. These 

chemicals were banned because their persistence and biological amplification in 

food chains and webs threaten some forms of wildlife and because laboratory test 

showed they caused birth defects, cancer neurologic disorders in animals. Beside 

1975 and 1985, the EPA banned all use of five pesticides, including the herbicide 

Silcx and 2, 4,5 -1., and restricted the use of 23 others because of their potential 

hazards to human health. However, even when the health and environmental 

effects were shown to outweigh the economic benefits of continued use of a 

particular pesticide, the procedural EPA must Follow to cancel or restrict the use 

of such a pesticide but this could take ten years. During this time consumers 

continue to be exposed to health hazards from the product. For example, the 

National Cancer Institute (NCI) established that low dosages of 

ethylenedibromide (EDS) widely used for decades as fumigant on grain and citrus 
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fruits — caused stomach cancer and genetic mutations in all tested animals in a 

relatively short time. But the EPA did not ban this chemical until 1984 (Miller Jr., 

1985; Owen et al,, 1998). 

Owen and others (1998). published that since 1945, approximately 1,5110 

chemical pesticides and more than 35,000 different formulations have been 

introduced to the U.S pesticide market, A U,S Congressional investigation found 

that 60 per cent of those in use lacked adequate information on their potential to 

cause birth defects, 80 per cent lacked adequate cancer data, and 90 per cent had 

not been sufficiently tested ror possible mutations. insufficient testing remains a 

major stumbling block in the U.S. government's efforts to protect human health. 

A major setback to the regulation of agrochernicals in the U.S, is that the Food 

and Drug Administration itself does not know all of the pesticides used on food 

grown abroad, Study by the International Pesticide Industry Association (MA) 

has unveiled that only 51 countries have strict controls on pesticides. Forty-three 

have less stringent controls, and 41 have no controls whatsoever. Mistakes, 

carelessness, and ignorance resulting from lack of information or from poor 

training are blamed to be responsible for the injuries and deaths to farm workers. 

In other cases chemicals may have containers with foreign language labels 

directing safe use; farm workers often ignore the warning or may not be able to 

read them perhaps due to illiteracy or negligence (Owen et al„ 1998), 

Most countries have established departments responsible ror reviewinc 

agrochemical use with powers to initiate controls, but there are still problems in  
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disseminating information about agrochemicals such as pesticides and their 

effects, in monitoring, and with political and economic aspects of control (Ghakak 

and Turner, 1978; Boardman, 1986). Various data bases and networks are now 

established to assist with monitoring and control, The FAO and W110 have set up 

the Codex Ali mentarius Commission ('Codex System') to establish food 

standards and to check on pesticide residue in produce. Another of its tasks is to 

try and get governments to agree on international standards to control pesticide 

manufacture, export and usage. Each year, Codex publishes ini-ormation to assist 

in these (Avery et al., 1993). 

In the UK the Pesticide Exposure Group (PEG) has been established to tight for 

better controls on use, monitoring and compensation and care of exposure 

victims. Between 1972 and 1975, the U.S. Environmental Protection Agency 

cancelled the sale and prohibited the use of some of the worst thrills of 

insecticides (in terms of toxicity and persistence) including DDT. aldrin and 

dicldrin; many other countries followed. Unfortunately such bans have not 

stopped manufacture and sale abroad. In 1979, at least 25 percent of pesticides 

exported from the USA were banned For use in the USA (Weir and Shapiro, 1981: 

4). Some pesticides, the use or sale of which is banned in developed countries 

(DC's) are still manufactured there or in less developed countries (LDCs) and are 

widely used in the latter countries (Barrow, 1995). 

In 1986, FAO issued an international code of conduct on the distribution and use 

of pesticides and in 1990 got 100 countries to sign a code of conduct on 

pesticides. The UNEP, WHO, OECD, 1LO, EU and the Pesticides Action 
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Network (PAN) and other international bodies and NGOs made effort to improve 

pesticide use and controls but in practice there is a long way to go before controls 

are anything like satisfactory (Avery et al, 1993). Linkinen and others revealed 

that the United Nations runs a programme called International Registry of 

Potentially Toxic Substances (IRPTS) that plays a most important role in the 

collection and distribution of information on toxic substances. 

The activities of the International Labour Organization (ILO) have been important 

in occupational safety with respect to chemicals. Since the adoption of ILO 

Convention 184 in 1999 on Safety and Health in Agriculture, there has been 

growing need to research into the extent and nature of hazards in agriculture and 

the activities that place people at risk, Also the United Nation's Food and 

Agricultural Organization (FAO) continues to formulate recommendations on 

pesticides marketing and control in developing countries (Lankinen et al, 1.9941. 

Attempts arc being made by researchers to control the intensities of chemical use 

but in some cases implementation has encountered challenges. Pojman (1994) 

lamented on the failure of integrated Pest Management (IPM)_ Integrated Post 

Management, which was introduced more than a decade ago, aimed at regulating 

the intensity of agrochemical use on the field while introducing non-chemical 

alternatives and strategies that research has proved beneficial to augment the 

control and monitoring of pest populations. Pojrnan (1994) submitted that !PM 

has not been successful, and in fact, more of all kinds of pesticides are being used 

in the United States and throughout the world than ever before. 
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The Environmental Assessment regulation Act of 1999 is also in pursuance of 

section: 28 of the Environmental protection Agency Act of 1994 (Act 490) that 

aims at ensuring a healthy and sustainable environmental management (11)111., 

1999). The XV part of the Environmental Assessment Regulation of 1999. 

discusses issues on health, safety and environment (secs, 118 — 121) in relation to 

poi.,Jons and other hazardous chemicals. The Pesticide Control and management 

Act (Act 528) was enacted in 1996 to ensure proper regulation o pesticides. 

The Act comprises the 'blowing pans: 

Licensing of pesticides dealers (sections 17 — 30); 

ii. Enforcement and penalties (sections 31 — 37); and 

iii. General provisions (sections 38 — 42) (Ghana constitution, 1992; 

WHO - IDHL, 1999). 

An Act (Na 651 of 2003) is also in place to consolidate the laws relating to 

labour, employers, trade unions and industrial relations; to establish a National 

Labour Commission (NLC) and to provide for matters relating to occupational 

health and safety (OHS) in Ghana (The labour Act, 2003). There is however, no 

national policy on occupational health and salety in Ghana though, it is estimated 

that over one million people die worldwide each year as a result of work related 

injuries and diseases including respiratory and cardiovascular diseases, cancer, 

mental and neurological ailments. The present 'Factories, Offices and Shop' Act 

1970, does not cater for several employment sections such as forestry, agriculture, 

I shers and health services ((INA, 5 September, 2003). 
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2.7 Institutional Research Approach to Healthy Agriculture 

By the I 970s, Green Revolution style of farming had replaced the traditional 

farming practices of million of developing country farmers, The rapid spread of 

the Green Revolution agriculture throughout most countries of the Southern was 

accompanied by a rapid rise in pesticides use (Rosset el al, 200). Promisina 

increases of yield were thus offset by rising costs associated with increased use of 

chemical inputs, health treats and environmental challenges. The issue of 

Business — as — usual is no longer an option. The International Assessment of 

Agricultural knowledge, Science and Technology for Development (IAASID) 

came to terms to find lasting solution to the devastating role that agrochernicals 

play in Sustainable Agriculture. The study which was co-sponsored by the World 

Bank, FAO, UN Environmental Programme (UNEP), UN Development 

Programme (UNDP), World Health Organization (WHO), UN Educational, 

Scientific and Cultural Organization (UNESCO) and Global Environment Facility 

(GEF), arrived at a report which clearly concluded that a radical 	change is 

needed in agricultural policy and practice, in order to address hunger and poverty, 

social inequalities and environmental sustainahitity (IAASTD, MOS), 

The central message of the IAASTD report was that the business - as - usual 

scenario of industrial farming input and energy intensiveness, causing collateral 

damage to the environment and marginalization of small-scale farmers was no 

longer tenable. While past emphasis on production and yields had brought 

benefits such as afforded under the Green Revolution, this was at tremendous cost 

to the environment and social equity. Synthetic fertilizers, pesticides and 
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herbicides used for lightly energy intensive agriculture are made from non-

renewable raw materials such as mineral oil and natural as or from minerals that 

arc depicting such as phosphate and potassium. The production of agrochemicals 

is noted as an important source of greenhouse gas (GHG) emissions, In particular. 

fertilizer production is energy-intensive, accounting for 0.6 — 1.2% of the world's 

total GI-1(3s (Rellarby et al, 2008). industrial chemical -intensive agriculture has 

also been identified to degrade soils and destroy resources that are critical to 

storing carbon, such as forests and other vegetation. 

The rise in use of chemical inputs has also had adverse environmental and health 

impact on farm workers and consumers. A substantial portion of pesticide 

residues end up in the environment, causing pollution and biodiversity decline 

(Znoar et al., 2005). The extensive use of pesticides and fertilizers had been 

blamed lor pest regeneration and resistance. They have also caused adverse effect 

on beneficial natural predators and parasites (Pimentel, 2005). It is argued that the 

Green Revolution brought about a shill from diversity to monoculture. Local 

varieties were abandoned and became extinct. And yet, maintaining agricultural 

biodiversity is vital to long-term food security as it is vital insurance against crop 

and livestock disease outbreaks and improves the long—term resilience of rural 

livelihood to adverse trend or shocks (Pimbert. 1999). Other cost of the Green 

Revolution, often underestimated, included the financial cost of building huge 

dams for irrigation, the financial cost of energy required in the construction and 

operation of such projects, the health costs of a steadily affected population due to 

chemical contamination of food, the costs involved in soil losses from increasina 
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degraded soils, genetic erosion and the draining of underground water aquifers 

(Alvares, 1996). 

The IAA STD report (2008) made it clear by stating that great emphasis was 

needed on safeguarding national resources and agro-ecological practices, as well 

as on tapping the wide range of traditional knowledge held by local communities 

and farmers, which could work in partnership N.vith formal science and 

technology. It stressed that sustainable agriculture that is hiodiversity-based, 

including agro-ecology and organic laming, was resilient, productive, and 

beneficial to poor farmers, and will also be adaptable to climate change. 

Sustainable agricultural approaches could be in many forms, such as agro-

ecology, organic agriculture, ecological agriculture, or biological agriculture. 

Pretty and [line. (2001) submitted that sustainable agriculture should: 

• Make best use of nature's goods and services by integrating natural. 

regenerative processes e.g. nutrient cycling, nitrogen fixation, soil 

regeneration and natural enemies of pests 

• Minimize non-renewable inputs (pesticides and fertilizers) that damage the 

environment or harm human health. 

• Rely on the knowledge and skills of farmers, improving on their self 

reliance. 

• Promote and protect social capital —people's capacities to work together to 

solve problems. 

• Depend on locally-adapted practices to innovate in the face of 

uncertainty, 
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• Re multifunctional and contribute to public goods, such as clean water, 

wildlife, carbon sequestration in soils, flood protection and landscape 

quality. 

2.7.I Approach to Sustainable Agricultural Practices 

Sustainable agricultural practices include: 

• Crop rotation that mitigates weed, disease, and insect problems: increase 

available soil nitrogen and reduce the need for synthetic fertilizers: and in 

conjunction with conservation tillage practices, reduce soil erosion. 

• Integrated pest management (1PM), which reduces the need for pesticides 

by crop rotations, scouting, and timing of planting and biological pest 

controls. 

• Management systems to improve plant health and crops' abilities to resist 

pests and disease. 

• Soil-conserving tillage_ 

• Water conservation and water harvesting practices. 

• Planting of leguminous crops and use of organic fertilizer or compost to 

improve soil fertility. 

One critic of sustainable agriculture, especially organic agriculture is that it 

cannot meet the world's food demands, primarily because of low yields and 

insufficient organic lertilizer. However, there is ample evidence to refute this 

argument. In general, organic yield can be broadly comparable to conventional 

yields in developed countries. In developing countries, organic practices can 
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greatly increase productivity, particularly if the existing system is low- input. 

Sustainable agricultural approaches thus allow farmers to improve local ibod 

production with low cost, readily available technologies and inputs without 

causing environmental damage and risk to human health (Pretty and H ine, 200 I ). 

A recent study has round that organic methods could produce enough food on a 

global per capita basis to sustain the current human population and potentially an 

even larger population, without putting more Farm land into production (Bad2ley 

et al, 2007). The research examined a global data set of 293 farmlands, and 

found that on average, in developed countries, organic systems produced 92% of 

the yield produced by conventional agriculture, in developing countries, however.. 

organic systems produce 80% more than conventional farms. Moreover, contrary 

to fears that there are insufficient quantities of organically acceptable t'ertilizers, 

the data suggested that leguminous cover crops could iix enough nitrogen to 

replace the amount or synthetic lertiliyer currently i n use. 

In a review of 2g6 projects in 57 countries, farmers were Found to have increased 

agricultural productivity by an average of 79% by adopting resource conserving 

or sustainable agriculture (Pretty et al., 2006). A variety of resource-conserving 

technologies and practices were used, including integrated pest management, 

integrated nutrient management, conservation tillage, agro-forestry, water 

harvesting in dry land areas, and livestock and aquaculture integration into 

farming systems. These practices not only increased yields, but also reduced 

adverse effects on the environment and contributed to important environmental 
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goods and services (example, climate change mitigation), as evidenced by 

increased water use efficiency carbon sequestration and reduced pesticide use. 

The work built on earlier research, which assessed 208 sustainable agriculture 

projects. The earlier research found that for 89 projects for which there is reliable 

yield data, ihrrners had, by adopting sustainable agriculture practices, achieved 

substantial increases in per-hectare food production — yield increases were. SO-

I 00% (Pretty and Hine, 2001). DisaQgregatcd data show: 

- Average food production per household rose by 1.7 tons per year (up to 73% 

for 4,42 million small farmers growing cereals and roots on 3.6 million hectares. 

- Increase in food production was l7 tons per year (up to 150%) for 146,000 

farmers on 542,000 hectares cultivating roots (potato, sweet potato, cassava). 

- Total production rose by 150 tons per household (up by 46%) for the large farms 

in Latin America (average size 90 hectares), 

Many researchers have outlined specific examples of increased yields following 

the application of sustainable agricultural practices which have been documented 

(Parrot and Marsden, 2002; Pretty and Hine, 2001): 

• In Ethiopia, some 12,500 household have adopted sustainable agriculture, 

resulting in a 60% increase in crops yields. 

• 45,000 families in Honduras and Guatemala have increased crops yield 

from 400 — 600 kg/ha to 2,000 — 2,500k0a using green manure, cover 
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crops, and contour grass strips, in row tillage, rock bunds and animal 

manures, 

• The high mountain region of Peru, Bolivia and Ecuador are some or the 

most difficult areas in the world for growing crops. Despite this, farnirs 

have increased potato yields three-fold, particularly by using green 

manures to enrich the soil. 

• In Brazil. use or green manures and cover crops increased maize yields by 

20 — 250%. 

• In Tigray, Ethiopia, yields of crops from composted plots were 3 - 5 times 

higher than those treated only with chemicals. 

• Projects in Senegal promoted stall-fed livestock, composting systems and 

rock phosphate. Yields of millet and peanuts increased dramatically by 75 

• 195% and 75- 165% respectively. 

• In Honduras, soil conservation practices and organic fertilizers have 

tripled or quadrupled yields. 

2.7.2 Sustainable Agriculture: A Threat-free Approach to Biodhersity and 

Climate 

Sustainable agriculture, reduces harm to the environment for example through the 

reduction or elimination of polluting substances such as pesticides and nitrogen 

Fertilizers, water conservation practices, soil conservation practices, restoration of 

soil fertility, maintenance of agricultural biodiversity and environmental 

biodiversity. A FAQ review summarized many of these environmental benefits in 

relation to organic agriculture (Seialaba and Hattam, 2002). 
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Sustainable agriculture practices could mitigate climate exchange. Organic 

agriculture, for example, uses less fossil fuel-based inputs and has a better carbon 

toot-print than standard agricultural practices, This is because conventional 

agriculture production utilizes more overall energy than organic systems due to 

heavy reliance on energy—intensive fertilizers, chemicals, and concentrated feed, 

which organic farmers forgo (Zeisemer, 2007). Organic agriculture performs 

better than conventional agriculture on a per-hectare scale, with respect to both 

direct energy consumption (fuel and oil) and indirect consumption (synthetic 

fertilizers and pesticides), with high efficiency of energy use (Scialabba and 

[labium, 2002). 

Agriculture has the potential to change from being one of the largest greenhouse 

gas emitters to a net carbon sink, while offering options Ibr mitigation. The 

solutions call for a shift to sustainable farming practices that build up carbon in 

the soil and use less fertilizer (Bellarby et al, 2008). There are variely of 

sustainable farming practices that can reduce agriculture's contribution to 

climate change, which arc easy to implement. These include crop rotation and 

improved farming design, improved cropland management (such as avoiding 

leaving land hare, using an appropriate amount of fertilizer, no burning of crop 

residues in the field, reducing tillage), nutrient and manure management, grazing 

land 	and livestock management, maintaining fertile soils and restoration 

(Bellarby et al, 2008; Niggli et al, 2008). 

A report by the International Trade Centre, UNCTAD/WTO and FIBL (Research 

Institute of Organic Agriculture, Switzerland) (2007), provided benefits of 
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organic farming regarding climate change. The benefits were summarized by 

Khor (2008) as follows: 

• Organic agriculture has considerable potential for reducitw emissions. 

In generality requires less fossil fuel per lecture and kilogram of produce 

due to the avoidance of synthetic fertilizers. Organic agriculture aims to 

improve soil fertility and nitrogen supply by using leguminous crops, crop 

residues and cover crops. 

• The enlaced soil fertility leads to stabilization of soil organic matter and in 

May cases to a sequestration of carbon dioxide into the soils. 

• This in turn increases the soil's water retention capacity, thus contributing 

to better adaptation of organic agriculture under unpredictable climatic 

conditions with higher temperatures and uncertain precipitation levels. 

Soil erosion an important source of carbon dioxide losses, is effectively 

reduced by organic agriculture. 

• Organic agriculture can contribute substantially to auo-forestry 

production systems 

• Organic systems are highly adaptive to climate change due to the 

application of traditional skills and farmer's knowledge, soil Fertility 

buildinL,  techniques and a high degree of diversity. 

The study concluded that: 'Within agriculture, organic agriculture holds an 

especially favorable position, since it realizes mitigation and sequestration of 

carbon dioxide in an efficient way'. Organic production has great mitigation and 

adaptation potential, particularly with regards to top soil organic matter fixation, 
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soil fertility and water holding capacity, increasing yields in areas with medium to 

low-input agriculture and in agro-forestry, and by enhancing farmer's adaptive 

capacity. Paying farmers for carbon sequestration may he considered a win - win 

situation as (a) carbon dioxide is removed from the atmosphere (mitigation); (h) 

higher organic matter levels in soil enhance their resilience (adaptation); and (e) 

improved soil organic matter levels lead to better crop yield (production). 

Crucially, for farmers who have to face increased climate variability and extreme 

weather events in the near future, sustainable agriculture, by increasing resilience 

within the atuo-ecosystem, increases its ability to continue functioning when 

faced with unexpected events such as climate change. For example, organic 

agriculture builds adaptive capacity on farms as it promotes agro ecological 

resilience, biodiversity, healthy landscape management, and strong community 

knowledge processes (Boron, 2006). Improved soil quality and efficient water use 

strengthen ecosystems, while practices that enhance biodiversity allow Ilirms to 

mimic natural ecological processes, which enables them to better respond to 

change. Sustainable farming practices that preserve soil fertility and maintain, or 

even increase, organic matter in soils can reduce the negative effects sal' drought 

while increasing crop productivity (Niggli et al, 2008). 

2.7.3 Income Rise of Sustainable Agriculture. 

The productivity of sustainable agriculture often translates to increased incomes 

Ibr farmers, who at the same time are also able to reduce or eliminate the cost of 

purchasing chemical inputs. Sustainable agriculture also often adds new 
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productive elements to the system, by maintaining or improving on- and off farm 

biodiversity, allows farncrs to market non-cultivated crops and animals, More 

over, if organic produce are sold, they carry premium price on the market, For 

example, a comprehensive review of the many comparison studies of grain and 

soybean production conducted by six US Midwestern Universities since 1978 

found that the organic cropping systems were always more profitable than the 

most common conventional systems if organic price premiums were factored in 

(Welsh, 1999). When the higher premiums were not factored in, the organic 

systems were still more productive and profitable in half the studies. This was 

attributed to lower production costs and the ability of organic systems to out- 

perkwin the conventional system in drier areas, or during drier periods. 

Fifteen-year results from the Rodale Institute in the United States showed that 

after a transition period with lower yields, the organic systems were competitive 

financially than the conventional systems that adopt extensive use of chemicals 

(Petersen et al, 1999). While the costs of the transition were likely to affect a 

farm's overall financial picture for some years, projected profits ranged from 

slightly below to substantially above those of the conventional system, even 

though economic analyses did not assume any organic price premium. The higher 

profit for the organic farms came largely from higher yields (of corn, in this case). 

which nearly doubled after the transition period. When prices of yields were low, 

organic farms suffered less income fluctuations, as they had a diversity of crops to 

sell. Expenses cm the organic Farms were significantly lower than on the 
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conventional. The later spent 95% more on lertilizer and pesticides, Overall 

production costs on the organic farms were 26% lower. 

In developing countries, evidence from hundreds of grassroots development 

projects showed that increasing agricultural productivity with agro-ectlogical 

practices not only increase food supplies, but also increase incomes, thus reducing 

malnutrition and improving the livelihoods of the poor, Agro-ecological systems 

lead to more stable levels of total production per unit area than high-input 

systems; they give more economically favourable rates of return. and provide a 

return to labour and other inputs for an acceptable livelihood (Pretty, 1995). 

2.8 Summary and Conclusions 

The Theoretical framework deliberated on issues such as Historical perspectives 

al2rochemicals, Role of Agrochernicals in Productivity. Health and Safety 

Impact of Amehemicals, increasing Agrochemical Problems from the 1970s, 

Vulnerability to Agrochemical Use, Legislation and Regulation of 

Agrochernicals, and Institutional Research Approach to Healthy Agriculture. 

Different schools of thought brought to the fore issues of significance to the study. 

Some authors such as Barrow (1995) outlined the origin of agrochemicals and 

their usefulness in agriculture. Others, such as Rachael Carson (1962), had before 

then, debunked the usefulness of agrochemicals in food production by projecting 

the health threats of the chemicals through her book 'Silence Spring', which lead 

to the banning of Dichlo-diphcnyl-trichloro-ethane (DDT). 
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Among other significant issues raised from the literature, the following 

conclusions gained prominence: 

Aurochemicals where introduced to revamp the yields of both commercial 

and peasant farmers during the Green Revolution, 

Agrochemicals have attained a place in the farming activities of both 

developed and less developed economies, 

Agrochemicals have posed health threat to humans, biodiversity, and 

environment resources. The chemicals have been used by people to 

commit atrocities such as suicide to curtail shame due to indebtedness, 

People handling agrochemicals are predominantly illiterates and do not 

have adequate knowledge on safe use, 

Chemicals such as DDT, aldrin and dieldrin which manufacture and sales 

have been banned are still being used in less developed countries (l..DCs), 

Stake-holders such as governments and private entities do not provide 

enough information on chemical safety as they hardly train and educate 

people on safe use of chemicals, and; 
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Children and women are mostly employed to assist on farms where they 

mix and apply chemicals. Such categories of persons have been branded 

vulnerable as they may have the least or education and (Alen have no 

protective gears. 
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CHAPTER THREE 

3.0 RESEARCH METHODOLOGY 

This chapter provides an outline of the "what", "how" and "why" of the data 

collection, analyses and presentation processes of this research. The Wa 

Municipality was purposefully selected based on the agrarian peculiarity of the 

area to the study. The various methods, approaches and techniques of data 

collection and analyses as well as the rationale for their choices are also explained 

here. The chapter concluded with Figure 3.1, which represents a diagrammatic 

illustration of the research journey. 

3.1 Characteristics of Study Region 

The Upper West Region of Ghana is the Region where the study area is located, 

It covers a geographical area of 18,476 sq. km. which constitutes 12.7% of the 

total land area of Ghana with a population estimate of 638,498 persons as at 20(16 

of which 89% of them depend on subsistence food cropping as the predominant 

occupation (Songsore and Denkabe,1995; Kunhour, 2003; Upper West Regional 

Coordinating Council, 2006 as in Bcbelleh, 2008). 

The Region lies in the guinea savannah belt. Rainfall patterns in the region is 

characterised by seasonality but also by variability and unreliability (Dickson ans 

Benneh, 1970; Songsore and Denkebe, 1995, as in Bebellch, 2008). 
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Though the Region has a relatively low population pressure on land (except the 

north-western corridor along the Hamile/Wa axis), there has been a recent rise in 

land conflicts (Kuribuor, 2003). 

3.2 Area of Study 

The study area is Wa Municipality. Wa is the capital of the Upper West Region of 

Ghana and is the main city of the Wala people. The name of the town means 

`come' in the Waali language. The majority of the people are Muslim. It is the 

scat of the Wa-Na, the paramount chief of the Wala traditional area. Features or 

the town include several mosques. the Wa-Na palace, a museum and an airstrip. 

The town serves as a transportation hub for the northwestern part of Ghana, with 

major roads leading south to Kumasi, north to Hamile and Burkina Faso, and 

north-east to Turin' and the Upper East Region. Wa is in the southern part of the 

Sahel, the semi-arid area south of the Sahara that ranges from Senegal to the 

Sudan. Average annual rainfall is around 1000mm, almost all of which occurs 

between May and October. Following the May - October rainy season is a cool 

dry period called the harrnattan (in Waali, sesiao ganga) from the Sahara. The 

Hottest period of the year is February and March when day time temperature is 

often 11 0 cf (42 c1C), 

Despite its urban status, Wa is in many ways still an agricultural community and 

many people make a good portion of their living in small scale farming. The main 

crops grown are corn, millet, yams, okro and groundnuts, with upland rice thrilled 
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in few areas. The major fruit crop is mango. Sheanuts are collected from the wild 

trees, for food or relined into oil and cosmetics. Cotton and cashew are some of 

the major cash crops grown. The livestock raised include cattle, goat, sheep and 

guinea fowl. The staple food of the people of Wa is T-Z in English. This is an 

abbreviation for the Hausa expression of Tuo Zaafi, meaning 'hot food'. In Waali, 

this rood is referred to as "sao". 

Wa is endowed with reputable educational institutions such as University for 

Development Studies, the Wa Polytechnic, a recognized Teacher Training 

College and a Health Assistance Training School. There are also renowned 

second cycle schools in the Wa Municipality. Notable among them are: Xavier 

Senior High School, Wa Senior High School, Wa Secondary/Technical School, 

Islamic Senior High School and Wa Technical Institute. 
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33 Selection of Study Region and Area 

The study area was purposively selected. Purposive sampling is defined by 

Maxwell (1997) as a type of sampling in which, "particular settings, persons, or 

events are deliberately selected for the important information they can provide 

that can not be gotten as well from other choices" (p. 87). 

3.4 Research Design 

The study adopted a qualitative research approach and triangulated, using Key 

Informant Interviews, Focus Group Discussions and Non-participant Observations 

(Simple Observations). 

Elaborating the essential features of qualitative research, Flick (2002:5) outlined 

the following: 

• The appropriateness of methods and theories 

• Perspective participants and their diversity 

• Reflexivity of the research and the research trend 

• Variety of approaches and methods in qualitative research 

A multiple case study method was adopted, where different communities in the 

Wa Municipality were captured for the study until a saturated point was arrived at 

because according to Yin (1993), multiple case studies are appropriate when 

investigators desire to: 
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• Define topics broadly and not narrowly. 

• Cover contextual conditions and not just the phenomenon of study, and 

• Rely on multiple and not single sources or evidence 

The views of Yin (1993) as outlined above and quoted in L3cbelleh (2008) 

coincided with the intentions of the study: broad issues such as the knowledge 

base of agricultural chemical stakeholders, the hazards and risk conditions 

associated with the use of the agrochemicals as well as the health and safety 

management of such chemicals. 

3.5 Sampling Technique 

The researcher adopted the non-probability sampling method, It involved 

purposive sampling, snowball sampling technique and quota sampling technique. 

3.6 Sample Frame 

The study dwelt on Agrochemical Stake-holders which involved policy 

Formulators, policy implementers and policy adopters in the Via Municipality, 

3.1 Sample Size 

A total of Filly-six (56) respondents were considered. Thirty (30) Farmer 

respondents from 15 communities were considered for simple interview. Fourteen 

69 

www.udsspace.uds.edu.gh 

 

 

 

 



(14) fanner respondents &loin two communities were considered for focus group 

discussions. Twelve (12) respondents front eight different stake-holders in the 

central business district of Wa which included: Agrie. Directorate • I, Agric 

Extension Agents — 2, Savannah Agricultural Research Institute -1, Agrochemical 

sellersivendors — 3, Environmental Health Department — 1, ADRA Ghana — 1, 

RAAP- I, Medical /Public Health Department — I, and Environmental Protection 

Agency - I 

3.8 Sampling Unit 

The sampling unit included Farmers who adopt aizrochemicals, Agrochemical 

SeliersiVendors, Ministry of Food and Agriculture (IvIOFA), Agricultural 

Extension Agents, Savannah Agricultural Research Institute (SARI), 

Environmental Protection Agency (EPA), Adventist Development and Relict' 

Agency (ADRA) and Rural Action Alliance Program (RAAP). [Medical/Public 

I lealth Department, and Environmental Health Department. 

3.9 Sampling Process 

The researcher purposively selected eighteen ( 1 8) communities that were of 

interest to the study. Seventeen (17) of these communities fell at the outskirt of 

the central part of Wa and concentrated mainly on farmers who adopted 

agrochemicals, Fifteen (15) out of the seventeen (17) commun ities went through 
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key informant interview and with the remaining two (2) communities conducted 

through focus group interview. The central municipal capital (Wa), representing 

the eighteenth (18th) community was adopted Ibr key institutional stake-holder 

interview. 

3.10 Data Collectinn Techniques 

Generally, there are two sources of data collection in social research. These are 

the primary and secondary data sources (Flick, 2002; Pannerselvam, 2007y Both 

sources were extensively implored by this research. 

Primary Data: These data were obtained from respondents in study 

communities and stakeholder institutions in the Wa Municipality. 

- Secondary Data: These were obtained from documentaries such as 

journals, books, electronic media and manuals from stake-holders that 

were useful and complimentary to the study. 

Secondary data sources were used in all stages of the study while primary data 

were gotten from the field by the techniques discussed below: 

• In-depth-Interviews (IDIs) 

IDIs are deep probes into specific areas of concern. Pertinent and emerging issues 

were identified and probed into using this method. 
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In in-depth interviews, relatively fewer questions considered to be of greeter 

importance to the objective of study are selected and pursued in much greater 

detail, both intensively and extensively (Kurnekpor,2002). 

This technique was used extensively and was employed to inters ieN% all t e stake-

holders concerned namely; Farmers, A2roeheinical sellers vendors, AI)RA. 

RAAP, SARI, MoFA, Agricultural Extension Agents, EPA, Public Health 

Officials and Environmental Health Officials. 

The researcher notified the respondents a day or two prior to the interviews. In the 

ease of the focus group interview, the researcher notified the opinion leader of the 

community about his intention to carryout the research and to seek for his support 

regarding awareness creation, The researcher was assisted by a Local interpreter. 

A date and time was arranged to meet the respondents in each community on 

diflerent days. This allowed for convenience. Aside the interpreter, the researcher 

was assisted by additional person who helped in recordings of responses from the 

tbeus group discussion and the coalition of findings, 

• FOCUS. Group Discussions (FGDs) 

Focus Group Discussions (FGDs) are deep interactions with people of a 

homogenous group of between 7 and 12 persons, which enable the researcher to 

obtain information in a particular area of interest that would be difficult if not 

impossible to obtain using other methodological procedures (Krueger. l93; 

Kutrickpor, 2002). It allows the researcher greater insight into why people think or 
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hold certain opinions. Krueger (1988:18) outlines the features or a FOt) as 

intery iews: 

With people numbering between seven (7) and twelve (12), who 

Possess certain characteristics (relatively homogenous and unfamiliar but 

knowledgeable on the topic of concern} to 

Provide data 

Of a qualitative nature and 

- 	In a focused direction. 

FGDs Lire therefbre purposive discussions with a particular group who appear 

knowledgeable in a topic. to solicit information from the view-point of the focus 

group, Indeed, the advantage of FGDs is captured by Family Health international 

(2005;64) as that which 

' ...yield a large amount 0.f inlbrmaiion over a relatively short period of lime and 

because it seeks to illuminate group opinion, the method is especiallv well suited 

socio-behavioural and cultural specific research that will he used to develop 

and measure interventions that meet the needs of a population'. 

In this research, this technique was use to solicit for various information from 

O/lien who felt at ease only in the company of other women to express their 

views on the subject matter. Most women in the company of their husbands 

during the key informant interview coiled back as it is perceived that women's 

voices are not to be heard in the presence of their husband. The FGDs made the 

women to open up and participated rigorously. In this way enough inrormation 
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was gathered to ascertain the perception of female on the interventions and the 

associated challenges which hitherto was lacking. This was in line with the 'act 

that F( iDs arc good methods of accessing group's view-points and perceptions, 

highlighting differences between participants (Lloyd-Evans, 2006). 

• N. on-participant Observations 

Observations made while on the field and in the designated communities have 

contributed immensely to knowing the real issues on the ground. Such 

observations have served as complementary to buttress the information gathered 

from both In-depth Interviews (1D1s) and Focus Group Discussions (FGDs). The 

simple observation allowed for situational analysis of issues and contributed to 

providing a fair idea of developments. The observations also helped to draw a line 

between theory and practice as well as affirmation of the interview results. 

• Desk Reviev. 

Hart (2001:1) stressed that 'the use of literature review is to justify the particular 

approach to the topic, the selection of the methods, and the demonstration that this 

research contributes to something new'. In line with Hart's view, literature review►  

was core in the whole process of this research. It helped to acknowledge the 

contributions of earlier works and also helped to chart a way forward in all stages 

of the research. As such, many magazines, books, journals, and the Internet 

among others were reviewed on the subject matter. 
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3.11 Data Analysis 

Data analysis is summarizing data and organizing in such a manner that they 

answer the research questions (Yin, 1993; 2003). It involves the searching of 

patterns of relationship that exist among data groups (Karma, 1999) as well as 

examining for consistencies between knowledgeable informants and finding out 

why informants agree or disagree on issues on the subject matter (Bernard, 1990). 

Data analysis is not a separate stage after data collection in the research process, 

but a continuous and simultaneous process (Yin, 2006), There were therefore 

debriefing after each day's data collection to find emerging trends and 

relationships. This was because, the research adopted De Vries (1991) style of 

recollecting the day's field activities, consisting of conversations, key informant 

interviews, simple observations and events recorded and tried to connect the bits 

and pieces any. Issues requiring further probing were investigated lUriher while 

on the field, Presentations were in charts that aided in interpretation. 

3.12 Quality Control for Data Reliability and Validity 

Validity is the extent to which a measurement technique measure what it purports 

to measure. That is the appropriateness and usefulness of the specific inferences 

(American Psychological Association, 1995; Schweigert, 1998), To ensure 

reliability and validity, the mixed methods approach as well iis a multiple data 

collection method WaS adopted to triangulate issues. In addition, daily recap of 

main issues or controversy on the field, as well as review of main lindini.ts in the 
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study communities were made to ensure that data collected were valid and 

reltabic- 

The research was cognizant of the sensitivity regarding the health and safety 

challenges of agrochemicals on users, biodiversity and the environment and as 

such established a good community and institutional entry rapport such as 

effective greetings and observation of cultures of respondents in communities and 

institutions designated for the purpose of the study Research field assistance 

consisted of people who knew the terrain and culture of the people in the various 

coniniunities well and were also trained for the tasks. Interview results were 

instantly.  documented without delay to avoid distortions in recordings. 

The purposive sampling technique adopted also encouraged validity and 

reliability of facts as the respondents had a fair idea of issues and therefore stated 

them as they arc. These techniques proved to be useful in getting in-depth and 

reliable interview outcome. 

3.13 Pre-testing of Data Instrument 

The main data instrument which was Structured Interview was initially tried in 

Iwo communities (Kunfabiela and Loho) in the Wa Municipality. lice re 

testint of the structure interview in the first two communities, it became ciear that 

there were significant omissions such as biodata of respondents and this aroused 

interest to restructure the interview guide to help probe better for answers towards 
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that. Along the line. there was also the need to carry out a focus group interview 

to help affirm the results of the structured interview, 

3.14 Data Management 

Secondary data collected were photocopied and securely put in tiles while soft 

copies were saved in different computers as hack-ups on computers. Daily 

summaries out of key issues from the field were typed out and saved with back-

ups on computers. 

Field note books were kept safely and respondents' information catalogued for 

easy retrieval on computers, Computer entries were made each time interview 

results were obtained from the communities and simple obsenrations made. 

3.15 Stages of Research 

• Reconnaissance Stage 

This stage involved reading and discussion on broad issues relating to chemical 

hazards in society which atlbrded the opportunity to choose both the topic and the 

study area. It was at this stage that preliminary visits were made to some 

communities which culminated in the choosing of the study communities, 

It also included the writing of the research proposal and data collection 

instruments as well as pre-testing orthe instruments and the review of literature. 
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• Nlain Survey Stage 

The main survey stage involved the actual collection of data from key informants 

in designated institutions and communities. This was essentially the primary data 

collection stage but it also included preliminary data analysis in the form of daily 

field data debriefing and summaries. 

• Analysis Stage 

This is the stage where all data collected were systematically analyzed to bring to 

light the relationships between the various variables in the study. Primary data 

collected through structured interviews, focus group interviews and simple 

observations were organized into themes according to the objective of the study 

for analysis and presentation into charts for further interpretation_ 

3.16 Time Line 

The research work covered a period of six months. The first month was used to 

carry out preliminary survey and non-participant observation (simple observation) 

in sonic of the study communities. 

The second month was used for pre-testing of data collection instrument in 

selected communities. 

The third month was used to collect data through key informant interviews and 

focus group discussions in study communities and stak-eholdcr institutions. 
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The fourth and fifth months were uses for data presentation, discussions and 

analysis of the results as well as repeated simple observation in some stud 

communities. 

The sixth month was used for interpretation of findings and the final write up of 

the research work for typesetting_ 

3.17 Lessons Learnt 

The use of multiple case studies allowed for broader view of the situation 

with a wider spectacle and so helped to avoid biases and enhanced 

evidences. 

4. The use of more than one data collection tool (Triangulation) allowed for 

in-depth examination and investigation to allow for validity and reliability 

of Nets. 

Not only did Focus Group Discussions helped to compliment formal 

interviews but also made group members to feel less tensed up to allow Ibr 

optimum response. 

Proper community entry helped to boost the success of the researcher in 

the research journey as respondents participated adequately. 

Data collection instruments aside their successes also encountered few 

challenges, For instance, interviews were said to be time wasting for 

respondents. Focus Group Discussions caused delayance as respondents 

were not selected in house-holds but instead the entire community. 
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Figure 3.2 The Research Journey 
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Source: Author's Presentation, June 2011. 
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CHAPTER FOUR 

4.0 FINDINGS AND DISCUSSIONS 

This chapter presents data collected from eighteen communities in the Wa 

Municipality to help appreciate the health and safety challenges of agrochemicals 

use in the Wa Municipality and the possible management roles of stake-holders. 

Fifteen farming communities were considered for structured interview, Within the 

fifteen communities, two farmer respondents were captured for the structured 

interview. Two other farming communities were captured for women Focus 

Group interview. The last community was the central business district of Wa, 

were institutional stake-holders were interviewed on agrochemical health and 

safety management. The institutional stake-holders interviewed included: ADRA 

and RAAP, MoFA, SARI, MoFA Extension Agents. Agrochemical 

Sellers/Vendors, Medical/Public Health Officials. EPA and Environmental Health 

Officials. The out-come of the interviews that sort to achieve the objectives of this 

work were presented in tabula forms. Observations made while collecting data 

from the field have also been presented in this chapter. 

4.1 Status and Rio-data of Captured Farmers 

The fifteen communities captured pro' ided two interviewees indicating sex of 

respondent filmier, the age, educational level, type of fanner (Full or Part-time) 

and the number of years in farming. This is represented in Table 4.1 below. 
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(minors) to unnecessary chemical risks. Most respondents were identified as 

illiterates with a few having basic education. Labels and User Guides of agro-

chemicals need to be read for directives and so therefore if illiteracy levels among 

tanners are high then there is bound to be difficulties in safe handling and use of 

aiLPro-chernicals. 

4.2 Farmers Response to the Use of Agrochemicals in Production 

Results of farmer respondent based on the use of agrochernicals, reasons for use, 

type of agrochernicals used, mode if introduction, number of years of use, and 

persons who helped in the application of the chemicals are presented in Table 41 

below, 

Table 4.2: Responses to the Use of Agrochemicals and Assisted Applicants 

Column 
Fillies 
respoude 
nts 
captured 

Use al' 
agro 
cherni 
ads 

Reasons 	I Chemical 
used 

Introduced to 
by whom 

Years 
of use 

Application 
k assisted by 

Kurrfithie 
kr 

Yes Promotes 
growth 

ferli I izer Relative 7 years Rciativos 

Yes Increase yield Fertilizer, 
weedicide 

Colleague 
farmers 

5 years Colleague 
farmers 

Lobo Yes Promote 
yield/eases 
farming 

Fertilizer, 
pesticide, 
weedicides 

Colleagues /by 
radio 

3 years SpouseNiile 

Yes Increases yield/ 
eradicates 
weeds 

Fertilizer, 
weedicide 

Radio) 	from 
colleagues 

10 years Wife 	and 
children 

,Aringa Yes Promotes yield,' 
caws work 

Fertilizer/ 
weedicide 

Radio/ 
Colic:agues 

I{} 
years 

Wilizli 
Children 

Yes Promotes 
fertility 

Fertilizers/ 
weedicide 

ALMA I Plan 
Ghana 

5 years Reiatil. es 
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Kpethl 	I Yes Increases yield Fertilizer. 
Pesticides 

Agric.
1  

Officers/AEAs 
5 years Wife/ 

children 

Yes Promotes yield Only 
fertilizer 

Colleague 
farmers 

4 years Spouse (wife) 

Itlas no money to purchase agrochLmicals Gull NO 

increases 	yield, 
reduces 	labour 
cost 

Fertilizer, 
Weedicide 

/Nitric. Officers 
and 	colleague 
farmers 

4 years Spouse 
(husband)? 
Children 

Yes 

Kunjiehe Yes Provides 	high 
yield 

Pesticides. 
Fertilizers 

Radio 	from 
agric, experts 

4 years Spouse 
(wile)/ 
children 

Yes 

i 

Promotes 	yield 
as soil is poor 

Fertilizer, 
Pesticide, 
Weedicide 

Radio 
announcement 

2 years Spouse 
(wife)/ 
Children 

Kpongu Yes Replenish 	soil, 
kill pests 

Fertilizer, 
Pesticide 

Cotton 
company 

5 years Wife 	and 
Children 

Yes Improve yield Only 
fertilizer 

Cotton 
Company 

4 years Personally 
and wile 

!Nisi Yes I lelps 	to 
replenish 	the 
soil 

Fertilizer MoFA 20 years Siblings,' wife 
and children 

Yes Promotes good 
yield 

Fertilizer, 
Pesticide 

Cotton 
Company 

10 years Spouses wile) 
and children 

Danko Yes Improves yield Fertilizer, 
Weedicide 

Cotton 
company 

20 years Sole 
application 

Yes Support 	and 
boost yield 

Fertilizer, 
weedicide 

ADRA 	and 
Colleagues 

3 years Spouse(Wile) 
/ Children 

Dinuso Yes Promote yield Pesticide, 
Fertilizer, 
Weedicide 

AEAs 	of 
MoFA 

3 years Spouse(wite) 
/ children 

1 

Yes  Replenish 	the 
soil 

Fertilizer, 
Weedicide 

AEAs 	of.  
MoFA 

40 years Spouse(wile) 
?grand-
children 

Zingu Yes Improve 
fertility 	and 
yield 

Fertilizer, 
weedicide, 
pesticides 

AEAs 	of 
MoFA 

20 years Spouse(wifell 
children 

Yes Improve 
productivity 

Fertilizer,. 
Weedicide, 
Pesticides 

Neighbouring 
farmers 	and 
colleagues 

2 years Spouse 
(husband) 
and children 

tnhorla Yes Improve 	crop 
growth 

Pesticide, 
Wcedicide 

Relative 
(father) 

5 years Relative 
(brother) 

Yes Enhance yield Fertilizer, 
Pesticide 

AEAs 	of 
MoFA 

4 years Relatives 
(siblings) 

!Vahore Y es Enhances 
[improves yield 

Fertilizer, 
Weedicide, 
Pesticide 

Radio 	and 
AEAs 	of 
MoFA 

9 years Relatives 
(wife 	and 
children) 
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Yes Increase 
productivity 

Fcrtiliver. 
Weedicide 

Neighbouring 
farrnerii 
friends 

I year Wife, 
children 	and 
grand- 
children 

Seng Yes Improves 	soil 
fertility 

Fertilinr, 
pesticides 

isiDRA 5 years Spouse (wife) 
and children 

Yes Improve yield Fertilizer Plantation 
C01.1011 
Company 

18 years Spousetwiiel 
and Children 

Stinuitiga Yes Promotes good 
yield 

Feriilizer 
only 

Neighbouring 
farmers 

2 years 

30years, 
'_'years. 
15years 

Sole/ 
Pcrsonal 
appiicsition 
Personally 
vr.ith 'Children 

Yes Fyomote yield Fertilizer, 
Wuedieide, 
Pesticide 

AFAs 	of 
TvToFA 

Source: Field Report, June 2011. 

Twenty nine out of thirty respondents responded positively to the use of various-

kinds of agro-chemicals for different kinds of purposes on their farms for varying 

years. Only one respondent declined the use of agrochemicals with the reason that 

there is no money to purchase the chemicals. Agrochemicals such as Fertilizes, 

Pesticides, Insecticides and I lerbicides/Weedicides xvere predominantly used by 

farmers in the Wa Municipality. Respondents disclose that agro-chernicals ere 

introduced to them by Agricultural Extension agents,. ADRA, Cotton Companies, 

Radio broadcasts, neighbours, relatives and colleagues, Children and spouses 

were identified as helping hands in the application processes on the field, The 

desire to use agrochemicals as observed through the study and the increasing 

avenues of awareness creation for adoption implies that agrochemicals have come 

to stay in modernizing agriculture in the Wa Municipality. However, the use of 

children as farm hands in the agrochemical application process could exposiL,  them 

to chemical risk condition. 
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4.3 Farmers Knowledge on Safe and Healthy Use of Agrochenticals 

Farmers being the main end users of agrochemicals at the grass-root level laid 

bare their mode of handling agrochemicals. The responses were based on training 

received on safe and healthy handling of agrochemicals, sale and healthy storage 

of agrochemicals, sate and healthy disposal of agrochemical containers, and 

possible protection in the chemical application process. This is presented in Table 

4,3 below. 

Table 4.3: Responses of Farmers on Mode of Agrochemical Handling 

Communities 

Captured %kb 

respondents 

Trainings on safe 

and 	healthy 
agrochemical use 

Safe and healthy 

Storage 	of 
agrochemicals 

. _ 

Safe and healthy 

disposal 	of 
al-,Prochernical 
Coon tainers 

Any 	protective 

gear! vicar 

Minfabieta t  None Kcpt in store room Cans 	arc 	buried 

but 	sacs 	arc 
washed and used 

No 	gear 	for 

protection 

No training of any 
kind 	has 	been 
ex periemed 

Kept in 	a room 
that 	is 	not 
occupied 	by 	any 

body 

Cans 	are 	thrown 
away 	without 
burying 	but 	sacs 

are 	washed 	and 
reused 

I las mouth cover 
and 	w ellinuton 
boot 

Loho None. Only AEAs 
provide 
information about 

their usefulness 

Kept 	in 	their 
rooms 	ror proper 
supervision 

Bar/ 	the 
containers but sacs 

are washed to store 
fann produce 

No 	any 

protective 

equipment 	on 

the field 

No 	training, 	hut 
the 	seller 	states 

the correct usage 

Hidden in the bed 
room before and 
alter use 

Containers 	are 

buried but sacs are 
washed and used 
for stnraite of food 

No 	protective 

gear/ wear 

Jorpg,a No training. only 
had 	information 

about usage on the 
farm 

Keeps 	the 	agro 
chemicals 	in 	a 

store room 

Knowing that the 
chemicals 	are. 

harmful the empty 
cans and sacs are 

buried 

No 	protective 
wear.; scar 

No training, only 
a 	 field 

demonstration 	of 
the fertilizer 

Keep 	the 	agro 
chemicals 	in 	an 

empty room 

Use the cans fin 

ablution 	and 	the 

saes 	arc 	washed 
and used to store 

corn flour 

Uses 	hand 

gloves 	to 

prevent 
contamination 

kper ivi . None, 	Only 	Keep 	the. 	agro 
awareness 	from 	chemicals 	in 	the 

Agrochemical sacs 

are washed to store 

Uses nose mask 

I and 	wellington 
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gears/ no 
protects e 

vendorsisellers 

No training from 
any expert. Only 
that sellers of the 
chemical show 
how to use the 
chemical 

sleeping 	room 
over-night after 
purchase 

Keep the chemical 
in the room still in 
their cases and 
sacs 

grains 	and 
transport garden 
eggs to the market. 
Cans are thrown 
away  

Empty containers 
arc thrown away in 
the hush but sacs 
arc %%Alai for 
Nagging 	food 
items or farm 
produce  

boots 

Hands are used 
to apply the 
chemical with 

No 	formal 
training. Only that 
there is occasional 
radio 
announcement 

Keep the agro 
chemicals in the 
store room meant 
for provisions 

Agrochemical cans 
are 	buried 
immediately base 

radioon  
announcement and 
alert 

Gull 

No 	formal 
training, except 
A DRA s 
awareness 	on 
correct application 
Information about 
correct application 
was given by an 
AEA of MoFA 
but no formal 
training  
No training but 
adopts the way the 
Cotton Company 
apply chemicals 

Put the agro 
chemicals in the 
sleeping room for 
safe keep 

The herbicide are 
kept away from 
children but the 
fertilizers are left 
in the house 

Keep 	the 
aitroehentical in a 
safe place in the 
bed room for safe 
keep 

Sacs are washed 
and reused to store 
flour meant fir 
Tuo Zaafi 

Te containers are 
buried but the 
fertilizer sacs are 
washed and used 
to transport garden 
eggs to the market 
Agrochemical sacs 
are washed to 
transport garden 
eggs to market or 
to store Tuo Zaafi 
flour 

No training but 
only knows how 
to apply the 
chemicals. 

I las had some 
form of training 
from AFAs of 
MoFA 

Trained by MoFA 
officials as part of 
the Block Farming 
System 

Keep the agro 
chemicals in the 
store room in the 
house 

Keep the agro 
chemicals in the 
store room and not 
in the bedroom 
because of the bad 
sme ll  

Keep the agro 
chemicals in the 
sleeping room for 
safe keeping 

Containers 	are 
thrown away but 
sacs are washed 
for storage of 
harvested crops  
Cans are buried 
but sacs are 
washed for storage 
of harvested crops 

Sacs are washed 
and used for 
storage of food 
items and shea 
nuts, 

Kpangu 

Piisi 

No training but 
only that Cotton 

The Chemicals are 
kept at a room 

Empty chemical No protective 
sacs arc used to gear. The hand 

Has 	only 
wellington boot 
Far 	field 
application 	of 
chemicals 

Konjiehe No protective 
clothing 	for 
application as 
equipment are 

expensive 

No protective 
equipment tbr 
chemical 
application 

Have 	no 
protective 
gear/ wear 	Far 
application 

Mouth cover is 
used 	for 
wecdicide 
application but 
the hand is used 
for fertilizer  
Uses the hand 
gloves 	and 
wellington boot 
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no Have 
protective 
wearigear 

No [mining, but 
the 	Chem ica 
sellers state how 
to apply them 

Trained by ADIO. 
Officers on safety 
precautions 

No 	Formal 
training, hut have 
only information 
on the need to 

apply 	agro 
chemicals on farm 
No training but 
have information 
on how to apply 

Not trained but 
got information on 
how to apply by 
MoFA agents 

Keep chemicals in 
the sleeping mom 
for 	preventive 
poisoninu.. 

Keep the agro 
chemical in an old 
Idle hen 

Keeps ii safely in 
the sleeping room 
to prevent any 
access to children 

Store in the farm 
to prevent food 
poisoning at home 

Keep the agro 
chemicals in the 
store r00111 to  
avoid the odour 

store food stuffs or 
sold on the market 
For 	additional 
income 
Weedicide 
containers 	are 
thrown away on 
the farrn with sacs 
washed for food 
storage 	 
Burry 	both 
chemical cans and 
sacs after use in 
the farm 
Sacs are washed 
for storage of farm 
produce but cans 
are thrown away 

Sacs art: washed 
for reuse but 
empty cans are 
thrown awax. 	 
Weed ic ide 
containers 	are 
buried with sacs 
washed for storage 
of farm produce  

is used for 
fertilizer 
application 

No 	protewtixc  
wear 	for 
application 	all  

the farm 

Mouth cover, 
gloves 	and 
well i 	on hoot 

I-las 	gloves, 
wellington boots 
and mouth cover 

Has 	no 
protective gear 
wear 

Danko 

Dinato 

Zingri 

Extension Agents where the farm 
created awareness produce are stored 
of chemical usaite 

No formai training 
but 	 got  
information from 
colleagues 	on  
application  
No training, but 
only has only 
information on 
field application 

Buy the chemical 
and sends straight 
to the fano for 
application 

Buries the agro 
chemical on the 
farm awaiting for 
use 

Throw the empty 
cans away after 
use 	but 	the 
fertilizer sacs are 
washed for reuse 

cans 	and 
sometimes tb row 
the cans away 

Use 	mouth 
cover, 	g 0% es 
and wellington 
boots 

equipmeni for 
use 	in 	tie ld 
application  

Charia Buries the empty No 	protective 

Keeps the agro The 	cans 	are Uses Wellington 
chemicals in the thrown away and boot only for 
sleeping room 	the 	sacs 	arc application 

washed for ibod 
SIMI-31w  

No any formal 
training 

Trained through 
MoFA workshop 
but it's a long 
time- 

No training of any 
form, only that the 
agro-chemicals 
are applied with 
care 
No training but 

only have idea or 

After purchase, 
the chemicals are 
kept in a store 
room 

Chemicals are sent 
straight to the field 
when they are 
purchased 

Keeps pesticides 
in.  a..  hole.  on the 

Containers/ Cans 
are buried and the 
sacs are washed 
for reuse and for 
storage of produce  
Containers 	and 
sacs are burnt out-

right before any 

poisoning occurs 

Pesticide cans are 
thrown away but 

Apply 	with 
hands without 
any gear 

No 	protect i c 
equipment 

No gear for 
iertilizer 
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application 	from 
ADRA 

farm 	before 	and 
after use, 

sacs are washed to 

store maize flour 
application. 

Nose cover for 
pesticide 

No Formal training 

but only knows of 
correct placement 

Keeps 	all 	the 
fertilizer 	in 	his 
sleepinia room 

Washes 	the 
fertilizer mcs and 
use them to store 
maize or millet 

I las 	no 
protective 	',war/ 
gear 

Sanchiga Na 	training, 	but 
tries to apply the 
chemicals 	to 
improve yield 

Buys 	the 	agro 
chemicals 	and 
send them straight 
to the farm 

Normally wash the 
sacs 	to 	transport 
foodstuff 	to 	the 
market or 11}T Ihod. 
storage 

No 	proiceuve 
tear/ wear 

Information 	from 
wilorsivendors 
about 	application 
but no training 

Keeps 	the 

agroebernicais 	in 
the 	store 	room 
where 	the 	farm 
produce are kept 

Empty 	Chemical 

cans are hurled but 
sacs 	are 	washed 
for storage of farm 
produce 

Has griggles and 

hand cloves hut 
no 	wellington 
boot 

_. _ 
Source: Field Report, June 2011. 

Out of 30 respondent farmers, 23 of them disclosed that they have had no training 

or any kind pertaining to safe and healthy use of a2roehemicals. The remaining 

seven respondents have some sort of information on sale use of" the chemicals 

from AEAs and ADRA Officials. Some of the respondents stored their chemicals 

in their sleeping rooms from the reach of children and proper supervision_ Other 

respondents disclosed that they keep the chemicals in the rooms that are used to 

store l'arin produce. It was identified that whiles some farmers openly disposed of 

their empty cans on the farm, others threw their empty containers into the hush. 

Sonic farmers use the empty containers to store food stuffs from the farm while 

others conveniently use the empty cans to perform alilution. Protective gears are 

hardly worn in the chemical application process. Just a few wear wellington boots 

and gloves when applying agrochernicals. Some of the respondents were of the 

view that fertilizers are not dangerous and therefore there is no need using 

protective gears in their applications, With the gross ignorance among Farmers on 
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chemical safety, there is urgent need to train farmers on safe and healthy chemical 

use and handling in comtriunities in the Wa Municipality. 

4.4 Farmers Knowledge on Agrochemical Health Hazards 

The knowledge of farmers relating to agrochemical hazards were responded to 

based on possible health risk of agrochemicals to humans, health risk to animals, 

health risk to the environment as well as possible food contamination h 

agrochemicals. The result of this is presented in Table 4.4 below. 

Table 4.4t Farmers Responses on Possible Agrochemical Hazards and Risk 

Cummtiniti 	I  
es 
Captured 

Health 	risk 	i k r 
agro chemicals to 
humans 

Health 	risk 	of 
agro chemicals it, 
animals 

Health 	risk 	of 
agrochemical% 	to. 
the e ii vi roil men i 

Possible 	food 
coat amino tion 
by 	stern 
chem 'cats 

Kriirfahieiti Can harm people 
if ilney 	consume 
the chemical 

When 	herbicides 
are 	sprayed 	on 
masses 	and 
animals 
(vats/sheep) 	feed 
on them 

No 	idea 	of 	any 
chemical 	harm 	to . 
the .12 n V iromn mil 

Over 	dose 	ill 
chemical 
application 	on 
food crops 

I lave 	no 
knowledge of any 
risk to humans 

If the animals feed 
on 	the 	chemicals 
they may die 

Continuous 	-J 
application 	of 
fertilizer 	can 
damage the natural 
soil 

Poor spraying of 
vegetables 	e.g. 
tomatoes 

Loin) Do not know of 
any 	health 	harm 
that 	any 
agrochemical 
could 	cause 	to 
humans 

When 	the 
chemicals 	are 
sprayed 	and 	the 
animals 	cat 	the 
sprayed 	weeds/ 
grasses 	they 
usual ly get sick and 
others die 

When the fertilizer 
is 	applied 	at 	one 
place 	for 	a 	long 
time 	it 	promotes 
more 	weeds. 	but 
for 	the 	pesticides. 
no 	idea 	of 	any 
en vironmenta 1 
effizci 

Agro- 	chemicals 
if 	not 	properly 
stored 	can 
contaminate 	hoth 
animal 	feed 	and 
human food 

Knows that if an 
applicant of agro 
chemicals 	does 
not wash the hand 
and 	the 	person 
eats with the bare 

if the chemicals are 
sprayed 	and 	then 
the animals feed on 
the 	plants 	or 
grasses 	they 	get 
sick and others die 

When 	the 
agrochemical% 	arc 
applied and it rains 
the 	chemicals 	are 
carried into nearby 
stream, 	rivers 	or 

Human 	food 	or 
animal 	feed may 
be 	contaminated 
by agro chemicals 
of any kind 
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bingo 

hand the person 
can be poisoned  
Does not have any 

idea 	of- 	the 
dangers 	but 
people only talk 
about it 

1 1u e no idea 
aboui a health 
clanger of the 
chemicals 	to 
humans 

When herbicides 
and pesticide are 
used 	in 	the 
community, and 

animals feed on the 
grass they become 
sick 

Some of the 
COMMILLIIity animals 
die when they eat 
the sprayed grasses 
with herbicides 

other water bodies 
causing  pollution  

Fert ilizer depletes 
the soil over a long 
period of use 

The smell of the 
chemicals pollutes 
the 	air. 	The 
chemicals 	also 
pollute 	water 
bodies 

Spray i n 	h I es 
calling food can 
resuli in poisoning 

Eating g.rains 
have been stored 

ith pesticides 

Aperrs̀ii Chemicals 	are 
poisonous 	to  
humans that is 
why they try to 
protect themselves 

No idea of any 
possible harm to 
humans 

Knows that the 
wee& cidcs 	arc 
harmful to human 
beings but does 
not know whether 
fertilizers 	are 
harmful or not 

The farm is far so 
no animal goes 
there. Has no idea 
of what happens to 
the wild animals 

Agrochernicals can 
poison animals, a 
main reason why 
some chemicals are 
used as bait 
The 	cotton 
chemicals 	killed 
animals that ate the 
plant but now the 
chemicals used on 
the beans and 
grains do not kill 
but cause the 
animals to run 
diarrhoea 

As the chemicals 
are poisonous they 
may 	pollute 
env iromn enta I 
resources such as 
water bodies 

Can contaminate 
water bodies if 
there is rain run-off 

The chemicals can 
destroy the soil or 
the land and the 
earthworms 

Improper 	i n 
of hands alter 
application 	of 
agro- chemical 

When chemical 
cans are used for 
ablution 

The 	cheini ea IN 
w hen mistakenly 
taken can make 
people 	rim 

diarrhoea 

Piist 

The scent of the 
chemical alone 
tells that 	it 
enters the human 
body it can easily 
kill 

Can give sickness 
to humans and 
over-use 
accumulate in the 
plant to make it 
harmful 	to 
humans 
Not aware of any 
harm that the 

When D.D.T 
Dichlorodi pinenyl 
trichlorocthane) is 
sprayed on crops 
and the animals eat 
them, the animals 

tc-g. goats and 
sheep) 	run 
diarrhoea 	until 
they die 
If chemicals are 
applied on the plant 
or on weeds and 
animals go to eat 
them they get sick 
or die 

The fertilizer can 
destroy the soil 
after long time use 
but have no idea of 
the 	effect 	of 
pesticides 	on 
weedicide on the 
en4, irontnent 

Too 	Enoch 
appl icat 1011 	of 
ferti I izer 	destroy 
the 	soil 	and 
earthy,. I. PrriiS 

Eating 	animals 
suspeeted to have 

died 	chrouuh 
ehenmicaI  
consumption may 
he poisonous to 
humans 

Over-use 	can 
contain Mate 	the  
crop and make it 
poisonous 	to 
humans 	wlicn 
food is consumed 

Does not know ill 
am 	possible 

No idea of any I Not too sure of any 
form of chemical I environmental 
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chemicals 	can 
cause to humans 

harm to animals health effect but 
chemicals as they 
get 	into 
	

the 
EN1Vironmeni 
	

can 
pollute it 

contain i nat ion 
a 	resul t 	Or 
chemical use sine 
the held 

Dankr Have no idea of 
chemical harm to 
humans 

Only knows of 
the harm the 
weed icide 	can 
cause to the skin-
(it makes the skin 
to itch), but have 
no idea of any 
possible harm by 
ferti I izers 
After spraying of 
agrochemical such 

pesticidesas 	or 
herbicide 	an 
applicant 
experiences head 
ache 

When the animals 
eat the forage 
sprayed 	with  
pesticides 	or 
herhit;idcs, 	they 
Itweome sick 
Animals that feed 
on grasses that 
have been sprayed 
with 	chemicals 
suffer of diarrhea 
or foam but had not 
seen any dying 

Do not know or 
any. agrochemical 
harm 	to 	the 
environment 

Have no idea 01 
any possible harm 
of agrocheini ea Is to 
the env ironm ent 

When the fertilizer 
is applied to the 
land continuously 
for 3-4 years and 
stopped the soil 
becomes Very had 
than it was beibre 

Have no idea of 
any agrochemical 
harm 	to 	the 
environment 

No idea of any 
specific 	food 
contami nut io ri 1:w 
agrochein ical s 

When vegetables 
are not properly 
washed 	alter 
harvest 

Praying pesticides 
on stored grains 
can result in food 
poisoning 

Zingu 

Knows that agro 
chemicals 	are 
dangerous and can 
cause danger to 
humans 

Aware that as the 
pesticides can kill 
the weeds it can 
kill human beings 
also. Applicants 
and users of agro 
chemicals 
therefore need to 
be careful 
When humans 
consciously 
	or 

unconsciously 
take 	 in  
agrochemicals 
they may get sick 
or even die 

fl grochemicals can 
be dangerous to 
animals and so 
animal owners arc 
asked or cautioned 
to detain their 
animals 	during 
spraying in the 
community  
Spraying of the 
herbicides the first 
day keeps the 
animals 	away 
through the scent 
but a day or two 
animals feed on the 
grass leading to 
death 
Have no idea of 
agro- 	cbcrri ica I 
harm to both 
domestic and wild 
animals 

Aware that agro 
chemicals 	can 
pollute rivers but 
the hope is that the 
community relies 
on bore holes 
except the animals 
that depend on 
pools 
[lave no idea of 
agrochemieai harm 
to the soil but when 
rains wash the 
chemicals 	into 
water bodies and 
the animals drink 
some dic and 
others get sick  
Water bodies are 
poisoned by agro 
chemicals through 
run offs frolil the 
field to the water 
source 

Chemicals kept 
unprotected could 
be considered as 
drink by children 
resulting in death 

Animals that arc 
killed through the 
use of chemical 
can kill peon e 
who consume the 
meat 

Contaminated 
water bodies are a 
threat to both 
animals 	and 
humans who drink 
front ii 

Charier Has 	heard 	that Does not know of Pesticides 	and Rivers bodies near 
when people take any effect of agro weedicides destroy larms 	when 
food contaminated chemicals 	to organisms 	in 	the contaminated 
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by 	agro- 
chemicals the will 
die 

domestic animals soil cause diseases and 
death 	to animals 
who drink 

When 	the 
agrochemicals 
touch 	the 	body 
during application 
the body itches so 
much 

Animals that feed 
on 	herbicide 
sprayed grasses get 
sick 	or 	die 
afterwards 

The 	chemicals, 
fertilizers, 
weedicide 	and 
pesticides 	can 
pollute 	water 
bodies 

Consumption 	of 
leafy 	vegetables 
shortly 	after 
spray int; 	with 
pesticides 

Psakore The chemicals can 
kill 	humans 
looking 	at 	how 
powerful they are 
on targets 

Weedicidcs 	kill 
animals 	like 	how 
they 	kill 	weeds/ 
grasses. Some have 
bloated 	stomachs 
when 	they 	eat 
sprayed weeds 

When the sprayed 
chemicals 	come 
into 	contact 	with 
water bodies they 
get contaminated 

Using 	of 
agrochemical 
containers 	as 
waterine through. 
cups for drinking 
and for storage of 
food items 

The agrochemical 
as 	powerful 	as 
they arc can cause 
blindness 	in 
people 

Have no much idea 
about agrochemical 
effect on domestic 
animals 

Pesticides 	when 
sprayed pollute the 
air as the smell 	is 
always strong 

Unwashed 	fruits ' 
can he sources of 
fond 
contamination 

Sen When 	an 
applicant 	or 
anybody breath or 
inhale pesticides it 
may 	result 	in 
ailment but have 
no 	idea 	of any 
harm by fertilizers 
to humans 

Aware 	that 	the 
fertilizer and other 
chemicals 	arc 
killing 	soil 
organisms 	that 
make the soil rich 

Have 	no 	idea of 
any 	agrochemical 
harm 	to 	the 
environment 

Not washing hand 
and 	body 	well 
before eating may 
result 	in 	tOod 
poisoning 

When some of the 
agrochemical 
enters 	into one's 
sore it pains and 
so thinks that the 
chemicals 	have 
power 	to 	harm 
humans 

The chemicals are 
harmful to animals. 
Ever 	sprayed 
herbicide 	to 
destroy 	weeds 	in 
the community but 
some 	goats 	and 
sheep fed 	on the 
weeds and got sick 

Knows that if rain 
carries 	the 
chemical 	into 	the 
river after spraying 
it 	can 	pollute 	the 
river and may kill 
any aquatic life e.g. 
fishes 

Eating 	fishes 
killed 	by 	agro 
chemicals 	is 
dangerous 	to 	a 
person's health 

Sancisiga Do not know of 
any 	harm 	that 
agro 	chemicals 
can 	cause 	to 
humans 

No 	idea, 	because 
nobody 	has 	told 
him 	about 	the 
health 	risk 	or 
agrochemicals 	to 
animals 

No idea 	about the 
effect 	of 	agro 
chemicals 	to 	the 
environment 

Has 	no 	idea 	of 
food 
contamination 
except 	when 	a 
person 	drinks 
E).D.T to commit 
suicide 

No much idea but 
colleagues 	say 
that 	it 	does 	not 
enter the stomach, 
but does not know 
what will happen. 

Do not know of the 
harm it can cause 
to 	both 	domestic 
and wild animals 

I lave no idea and 
information 	about 
the health threat of 
agrochemicals 	to 
the environment 

Eating food %% We 
spraying 	can 
result in stomach 
ache due to food 
poisoning 

Source: Field Report, June 2011. 
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Some respondents disclosed that they have no idea of the risk conditions that 

agro-chcmicals could pose to humans, animals and the environment. Others 

however, submitted that chemicals could harm humans and animals when they 

consume them. Some identified a chemical like DDT to be very toxic to humans, 

animals and the environment at large. Overdose of chemical application on food 

crops such as tomatoes and leafy vegetables were said to be recurring in the Wa 

Municipality as a result of inadequate information on calibration and use. Eating 

of grains preserved with chemicals could result in diarrhoea in both humans and 

animals. When the agrochcrnicals are applied and it rains tlic chemicals are 

carried into nearby stream, rivers or other water bodies causing pollution. .1-he 

general knowledge base of farmers on agrochemical health and safety is limited 

though some farmers express some levels of competences. 

4.5 Farmers Interest to Agrochemicah Use and Hazard Management 

Farmers' interest to continuous use of agrochernicals was obtained with possible 

sate and healthy management on the farm, at home, in the community and the 

interest to have chemical management training. The results have been presented in 

Table 4,5 below. 

Table 4.5: Response to Agrochemical Interest and Possible Safe Management 

Communitie 
S 

Captured 

Health risk of agro Health risk of agrn 
chemicals 	to chemicals 	tur 
humans 	 animals 

Henn risk of 
agrochemieak 
fir 	 the 

environment 

Possible fond 
contamination 

bs 	agro 

chemicals 

kattfahlein Can harm peuple if 
they consume the 
chemical 

When herbicides are 
sprayed on grasses 
and 	animals 
(goats/sheep) feed 

No idea or any 
chemical harm ro 
[be CTIV ironment 

Over dose of 
chernicai 
application on 
ibod crops  
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on them 

         

          

Have no knowledge 
of any risk to 
humans 

 

the animals feed 
on the chemicals 
they may die 

Continuous 
application 	of 
fertilizer 	can 
damage 	the 
natural soil 

 

Poor spraying 
of vegetables 
e.g. tomatoes 

   

                  

  

Lobo 

    

Do not know of any 
health harm that any 
agrochemical could 
cause to humans 

 

Wrhen the chemicals 
are sprayed and the 
animals cat the 
sprayed 	weeds/ 
grasses they usually 
get sick and others 
die 

When 	the 
fertilizer 	is 
applied at one 
place for a long 
time it promotes 
more weeds. but 
for 	 the 
pesticides, 	no 
idea of any 
environmental 
effect 

 

Agro- 
chemicals if not 
properly stored 
can contaminate 
both 	animal 
feed and human 
rood 

   

                

                  

                  

          

Knows that if an 
applicant of agro 
chemicals does not 
wash the hand and 
the person eats with 
the hare hand the 
person can be 
poisoned 

 

If the chemicals are 
sprayed and then the 
animals Iced on the 
plants or grasses 
they get sick and 
others die 

the 
aWgrhocenheinicals 
are applied and it 
rains 	

into 
chem 	are 
carried 
nearby stream, 
rivers or other 
water 	bodies 
causingpol I ution  
Fertilizer 
depletes the soil 
over a long 
period of use 

 

Human food or 
animal 	feed 
may 	be 
contaminated 
by 	agro 

chemicals or 
any kind 

   

                 

   

Jonga 

    

Does not have any 
idea of the dangers 
but people only talk 
about it 

 

When herbicides 
and pesticide arc 
used 	in 	the 
community, 	and 
animals feed on the 
grass they become 
sick 

 

Spraying whiles 
eating. food can 
result 	in 
poisoning 

   

            

               

          

Have no idea about 
a health danger of 
the chemicals to 
humans 

 

Some of the 
community animals 
die when they eat 
the sprayed grasses 
with herbicides 

The smell of the 
chemicals 
pollutes the air. 
The chemicals 
also 	pollute 
water bodies 

 

Eating grains 
that have been 
stored 	%% WI 
pesticides 

   

                  

                  

    

Kperisi 

    

Chemicals 	are 
poisonous 	to 
humans that is why 
they try to protect 
themselves 

 

The farm is far so no 
animal goes there. 
las no idea of what 

happens to the wild 
animals 

As the chemicals 
are poisonous 
they may pollute 
environmental 
resources such as 
water bodies 

 

Improper 
washing 	of 
hands 	after 
application of  
agro- chemical 

  

              

                  

                  

          

No idea of any 
possible harm to 
humans 

 

Agrochemicals can 
poison animals, a 
main reason why 
sonic chemicals are 
used as bait 

Can contaminate 
water bodies i 
there is rain run-
off` 

 

When chemical 
cans are used 
for ablution 

   

                     

                      

    

known 

    

Knows that the 
weed ic ides 	are 
harmful to human 
beings bun does not 

 

The 	cotton 
chemicals 	killed 
animals that ate the 
plant but now the 

The chemicals 
can destroy the 
soil of the land 
and 	the 

 

The chemicals 
when 
mistakenly 
taken can make 
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Aware that agro 
chemicals can 
pollute rivers but 

Chemicals kepi 
unprotected 
could 	be 

people 	run 
diarrhoea 

nanka 

know 	whether 
fertilizers 	are 
harmful or not 

The scent of the 
chemical alone tells 
that if it enters the 
human body it can 
easily kilt 

Can give sickness to 
humans and over-
use accumulate in 
the plant to make it 
harmful to humans 

Not aware of any 
harm 	that 	the 
chemicals can cause 
to humans 

flare no idea of 
chemical harm to 
humans 

Only knows of the 
harm the weedicide 
can Cause to the 
skin- (it makes the 
skin to itch), but 
have no idea of any 
possible harm by 
fert i I izers 

chemicals used on 
the beans and grains 
do not kill but cause 
the animals to run 
d ian-hoea 
When 	D.D.T 
(Diehiorodiphenyl 
trichlorocthane) is 
sprayed on crops 
and the animals eat 
them, the animals 
(e.g. goats and 
sheep) run diarrhoea 
until they die  
If chemicals are 
applied on the plant 
or on weeds and 
animals go to eat 
them they get sick 
or die 

No idea of any form 
of chemical harm to 
animals 

When the animals 
cat 	the 	forage 
sprayed 	with 
pesticides 	or 
herbicides, 	they 
become sick 
Animals that feed on 
grasses that have 
been sprayed with 
chemicals suffer or 
diarrhea or foam btu 
had not seen any 
dying 

earthworms 

The icrtilizer can 
destroy the soil 
after long time 
use but have no 
idea Of the effect 
of pesticides on 
weedicide on the 
environment 

haling animals 
suspected 	to 
have 	died 
through 
chemical 
consumption 
may 	he 
poisonous 	to 
humans 

Too 	much Over-use can 
application 	or e on tarn inai e the 
fertilizer destroy crop arid make 
the 	soil 	and it poisonous lo 
earthworms 	humans v 1101 

food 	is  
consumed 

Not too sure of 
any 
environmental 
health effect but 
chemicals 	as 
they gel into the 
environment cun 

ollute tt  

When 	the 
fertilizer 
applied 
land 
continuously for 
34 years and 
slopped the soil 
hmomes very 
had than it was 
hcfore 

i s 

to the 

Does not know 
of any possible 
eontam huh on 
as a result of 
chemical use on 
the kid 

No idea of any 
specific food 
contamination 
by 
agrochemi cal s 

When 
vegetables are 
not 	property 
washed 	alter 
harvest 

Have no idea of 
any 	possible 
harm 	of 
agrochemicals to 
the environment 

Praying 
pesticides 	on 
stored 	grains 
can result in 
food poisoning 

Miami After spraying of 
agrochemical such 
as pesticides or 
herbicide 	an  
applleanI  

experiences head 
ache 
Knows that agro 
chemicals 	are 
dangerous and can 

Do not know of any 
agrochemical harm 
to the environment 

A grochcmicals can 
be dangerous to 
animals and so 

I lave no idea of 
any 
agrochemical 
harm co the 
environment 
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Zino 

cause danger 
humans 

Aware that as the 
pesticides can kill 
the weeds it can kill 
human beings also. 
Applicants and users 
or agm chemicals 
therefore need lo 
careful 

animal owners are 
asked or cautioned 
to 	detain 	their 
animals 	durine. 
sprayinn in the 
corn [nun illy 
Spraying of the 
herbicides the first 
day keeps the 
animals 	away 

through ihe scent 
but a day or two 
animals Icd on the 
grass leading co 
death 

the hope is that 
the community 
relies on hone 
holes except [he 
animals 	that 
depend on pools  
lime no idea of 
agrochemical  
bann to the soil 
but when rains 
wash 	the  
ellen] icals 	into 
water bodies and 
the animals drink 
some die and 
others get sick  

considered as 
drink 	by 
children 
resttl tioti~, 	in  
death 

Animals that 
arc 	killed 
through clic use 
of chemical can 
kill people v, ho 
consume 	Clic  
meat 

Have no idea of I Water hndies are 

Charily 

Nakore 

Seng 

When 	humans 
conscious ly 	or 

Urlt:0115C i4111.1.S ty 	take 
in 	agrochemicals 
they may get sick or 
even die 
I las heard that when 
people take Ihod 
contaminated 	by 
agni- chemicals the 
will die 

When 	 the 
agrochemicals touch 
the body during 
application the body 
itches so much 

The chemicals can 
kill humans looking 
at how powerful 
they arc on targets 

The agrochemical as 
powerful as they are 
can cause blindness 
in people 

Vilhen an applicant 
or anybody breath or 
inhale pesticides it 
may 	result 	in 
ailment but have no 
idea of any harm by 

Agri.- chemical harm 
to both domestic and 
wild animals 

Does not know of 
any efthet of agro 
chemicals 	to  
domestic animals 

Animals that feed on 
herbicide sprayed 
grasses get sick or 
die afterwards 

Weedicides 	kill 
animals like how 
they kill weeds/ 
grasses. Some have 
bloated stomachs 
when they ea' 
sprayed weeds 

Have no much idea 
about agrochemical 
effect on domestic 
animals 

Aware that the 
fertilizer and other 
chemicals arc killing 
soil organisms that 
make the soil rich 

poisoned by mill 
chemicals 
through run offs 
from ihe field to 
the 4.k.ater source 
Pesticides and 
weed i ci des 
destroy 
organisms in ihe 
soil 

The chemicals, 
fertilizers, 
weed icide 	and 
pesticides 	can 
pollute 	water 
bodies 
When 	the 
sprayed 
chemicals come 
into contact with 
water 	bodies 
they 	gel  
contaminated 

Pesticides when 
sprayed pollute 
the air as the 
smell is always 
stro  
Have no idea of 
any 
agrochemical 
harm to the 
environment 

Contaminated 
water bodies are 
a threat to both 
animals 	and 
humans 	o ho 
drink from it 
Rivers 	hod ics 
]leer 	farms 
wk hen 
contaminated 
cause diseases 
and death to 
an Mr al s 	who 
drink 
Consumptionol 
leafy vegetables 
shortly 	after 
spraying wtilt  
pesticides 

Using 	o 
agrochemical  

containers as  
watering 
through, cups 
for drinking and 
for storaue of  
food items 
Unwashed 
fruits can he 
sources or food 
contamination 

Not 	wash inc,  
hand and body 

before 
eating 	may 
result in ILlod 
poisoning  
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Sanchigh! 

fertilizers to humans 
Virhon some of the 
agrochemical enters 
info one's sore it 
pains and so thinks 
that the chemicals 
have power w harm 
humans 

Do not know of any 
harm that agro 
chemicals can cause 
to humans 

The chemicals are 
harmful to animals. 
Ever 	sprayed 
herbicide to destroy 
weeds 	in 	the 
community 	but 
sonic goats and 
sheep led on the 
weeds and got sick 

No idea, because 
nobody has [old him 
about the health risk 
of agrrrebernicals 
animals 

Knows that if 
rain carries the 
chemical into the 
river 	atter 
spraying it can 
pollute the river 
and may kill any 
aquatic life 
fishes  

No idea about 
the effect of aura 

chemicals io the 
environment. 

I lavL no idea and 
information 
about the health 
threat 	01' 
erochcmicals to 

the env iron meni 

Eating 	fishes 
killed by aura 
chemicals 	is 
dangerous to a 
person's health 

Ilas no idea of 
food 

i n[Rminaiion 
inueot ;lien a 
person drinks 

to 
commit suicide 
Latina., 	food 
v. bile spraying 
can resuli in  
stomach ache 
due to food 
poi:son i  

No much idea but Do not kncivi. of the 
colleagues say that it harm it Can cause to 
(toes nisi enter the bosh dornesiic and 
stomach, but does wild animals 
not know what will 
happen. 

Source: Field Report, June 2011, 

Almost all farmer respondents expressed interest in continuous use of 

agrochemicals, Only one respondent declined with the reason that there was no 

money to purchase the agro-chemicals for use. It was also disclosed that some 

farmers safeguard chemical harm on the farm by washing hands after chemical 

application. Others do not encourage eating while applying chemicals. At the 

home level, respondents indicated that containers used to mix chemicals are 

washed thoroughly before using such containers for storing food stuffs. It 

however came to the fore that some community members do apply weedicides on 

nearby grasses in the community and this phenomenon had resulted in killing 

other people's animals such as goats and sheep when they feed on such grasses. 

Some farmers also use empty fertilizer sacs to convey food stuffs to the house and 

to the market as well. Some community members use the empty cans ol.  
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pesticides, insecticides and herbicides to perform ablution. These practices are 1101 

healthy practices. The desire for all respondents to have formal training on 

agrochemical health and safety would help iron out the ill practices, 

4.6 NCiOs Response on Agrochemicals Use and Handling in Wa Municipalit!. 

Eracp• 	with Non-Governmental Organisations that matter to the study such as 

ADRA and RAAP, provided results based on support of agrochernieals to fanners 

as well as possible attempts being made to ensure healthy handling and safe 

application. The result is presented in Table 4.6 below. 

Table 4.6: IN Os Agrochemical Support, Safe Use and Healthy Applicatiou 

Stake nF ]GOs I ADRA Response RAAP Response 
Awareness of 
agrochemical 
tree' 	lit 	$Va 

Yes, very nisch aware of agro-
chemical use in the Wa 
Municipality.  

Yes, aware of agrochemical use in 
the Wa Municipality. 

Agrochemical 
support 	fa  
farming 

Do support farmers with fertilizers Have supporied fanners in a joint 
program x nth CARE lniemacional 
to supplying Agri}-ehernicals to help 
boost yield and enhance rood 
SeCurity.  

Obserrahle 
challengeN of 
ag,rochemical 
health 	and 

rain). 

Promotion and 
on 

ag,rochemical 
Jose 

Training 	off 

agrochemical 
health 	and 
safety 

Do promote and advocate the use of 
agrochernicals to ensure food 
security in the municipality. 

Trains 	farmers 	on 	i I i 7c.r 
application. ADRA extension 
officials also teach sale and healthy 
herbicides and pesticide application 
on the eld- 
Some farmers feel reluctant to use 
protective gears. Adaptability and 
non-adaptability is in the ratio is 70 
and 30 respectively. Sonic 
applicants do not see mason why 

I they need to wash hands with soap 

Do not promote the use of agro-
chemicals but as farming is part of 
the objectives of the organization 
the chemicals are supplied on 
reqUeSt.  
Teo train users as part of a 
collaborative program with CARE 
International in a three day agro-
chemical health and safety 
proced ures. 
The lack of education makes people 
find it difficult to apply' the 
chemicals correct]}. 
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View 	on 
Nueeessive 
governments 
agrochemical 
subsidr 

after ferillinT application. 
It is a good policy that needs to he 
encouraged to boost farmers yield 
and enhance Food security. 

It is positive as it is helpinit ur  
improve fanners yield to alleviate 
lanncrs who have a single planting 
season oul of-poverty. 

View on threat% 
of 
agrochemical% 
to humans and 
the enviromnern 

Attempt fu  
prevent/control 
trny human and 
environmental 
prohlentv rff agro 
chemicals 
Mos of troitung 
elientx gamer%) 
4111y health turd 
safety threats of 
agrochentleals 
General view on 
agrachemiral 
use in Mt 

and attempt to 
improPe on that 

There have hcen instances of agro 
chemical poisoning, to applicants 
and users of rood products that have 
been sprayed with chemicals such 
ss nosioxinc with the aim of 
preservation. Aurochernicals do not 
affect any environmental resource 
except causing alkalinity to the soil. 

I lave not thought of any form of 
farming that could control human 
and 	environmental 	problems 
associated with agrochemical use. 
Only supply the fertilizers to boost 
producti v 
Have no plan of training the farmers 
on the health and safety threats 
agrocheinkuls. ADRA only supplies 
the farmers with the chemicals, 

The soils in Wa are now very poor 
and as far as maize is concerned 
without Fertilizer yield is only 
abysmal, Along the use 
chemicals there may he the need For 
crop rotation. 

Aware of the threats of 
agrochemicals to humans but is not 
certain on actual harry to humans. 
Not also too sure of their efkcts on  
the environment. The general view 
however, is that agrnehernicals 
could damage lOod. the soil kir kill 
some bacteria that arc usclitil to 
plant grin\ [h.  
There is no other fonn of farming 
process except the use of agro-

ea Is to improve yield. 

Train farmers in collaboration with 
other urnanizations but du not 
pro ide 	protective 	equipments. 
Advice is given for lanucrs to 
acquire personal protective wears. 
Agrochem lea's 	are 	actually 
necessary and this is because the 
quality of soils in the Wa 
Municipality, are very poor in 
nutrients. 

Source: Field Report, June 2011, 

ADRA and RAAP were the two NGOs captured for the study, ADRA declared its 

support to farmers in the area of fertilizers. RAAP however, submitted that it does 

not promote the use of the agrochemicals among farmers but rather supply 

agrochemical to farmers only on request and at a Fee. ADRA submitted that it 

organizes training For farmers on sale and healthy chemical application on the 

field. Both ADRA and RAAP stated that Farmers feel reluctant to use protective 

gears. The illiteracy state of the lan-ners is also a major setback for safe use of 

agrochernicals, ADRA and RAAP lauded successive governments' chemical 
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7 •  A 
subsidy policy, as such a move is enhancing food security and alleviating poverty 

among thrillers who are challenged vr,rith a single planting season due to the mono-

modal rainfall that characterizes the study area. The two NGOs were of the view 

that chemicals have led to food poisoning in some of their operational areas due to 

misuse. They both were not too sure or any possible harm olagrochernicals to the 

environment. A DRA and RAAP do not provide protective gears to farmers, The 

general view of both NGOs on agrochernicals is that the fertilizers in particular 

help to enrich the poor soil of the Wa Municipality to ensure good yield or farm 

produce. While achieving this objective by supporting agrochemical use, NGOs 

only carry out some level of training but do not consider it as a mandate to 

provide protective gears, NGOs also remain silence on the vulnerability Or 

children (minors) whose services are employed by parents to assist in chemical 

application in the Farmin2, process. 

4.7 Directors of MoFA Response on Agrochemical Use and Handling 

Interview with Ministry of Food and Agriculture being a major stakeholder in the 

use and handling of agrochemicals in the Wa Municipality arrived at the result 

presented in Table 4.7 below. 

Table 4.7: Response from Wa Municipal Agric. Department (MoFA) 

ake on agmehemicals in MoirA Responses 
Wa 	Municipality 

AWATEITION (of agro chemical Yes, verl,v much aware of agrochemical use in the Wa 
(me in If Municiparny 

	
Municipality.  

Encouragement of agra MoFA promotes chemicals such as Illmilizers. pcstici.dos., 

chemical far land securny 
	

herbicides (weedicides), and fungicides to case fariring and 
enhance crop yield and promote food security,  
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Attempts 	of 	support 	for 
agmchemical use 

Making farmers to use the right chemicals for the right purpose at . 
the rigtit time.  
Much aware of the harm as a result of misuse of the chemicals_ 
Agrochemicals have caused impotence in both men and w omen 
mainly due to lack of adequate precautions such as non-adherence 
to protective equipment. Agrochemicals endanger animal Lire and 
pollute water resources. 

Awarencs,s of agro chemical 
harm 	to 	humans, 
hiodiversity 	 and 
environment 

A PPareness 	creation 	of 
agrochemical 	health 	and 
safety threats 

Do create awareness to a wide coverage of Farmers to alert them 
on the health and safety implications of auochcmical use on 
humans, the environment and biodivcrsity. 

Training.% 	on 	safe 	and 
health). «grochernical use 

Staff training 	(for 	Extension 	Officials), 	farmer 	tr.:Airlines 	by 
Agricultural Extension Agents (A LAs) at operational areas of 
farmers 	in 	the 	Form 	of field 	demonstrations 	such 	as 	result 
demonstration and method demonstration_ 

Strppiy eiproketive gears to 

,farmem 	jOr 	chemical 
application 

Do not support farmers and even Extension agents on the issue of 
protective equipment Only encourage the farmers to acquire the 
prorec t lye mars of which most do not buy. 

Meitsures w encourage safe 
and healthy chemical use/ 
application 

Workshops are organized in communities by Extension agents to 
train and sensitize 	farmers on safe and healthy agrochemical 
application and management. 

hike Oil furthers willingness 
to adopt safety wears / gears 

Farmers like to use protective gears.' wears but they do not v ant 
to buy them, Some farmers often give a reason that the 	do 11(31 

have money to purchase the protective equipment. Retired miners 
OT retired NCO officials use their safety gears on thc Vann. 

Pos.sihie challeng,es of safe 
and healthy agrochemical 
use and attempts in curb 

Most farmers have abysinal knowledge of agrochemical saretv 

and due to this there is improper agrochemical application and 
management. The inadequate ruension Staff of the ministry is 
also 	eontributing 10 	insulficient 	awareness creation. 	Lack 	of 
Logistics and funding for iraininals are also contributing faciors. 
MoIjA is however, operating. with the available resources to reach 
farmers on issues of agrochemical health and safety manatennem. 

Source: Field Report. June 2011. 

Ministry of Food and Agriculture (MoFA) responded positively to the promotion 

of all kinds of agrochemicals that seek to promote yield and to make farming 

easier. Among such chemicals are fertilizers, pesticides, insecticides. herbicides 

and limizicides. MoFA encourages thrillers to use right chemicals for the right 

purpose. It was disclosed that agrochemicals have caused impotence in both men 

and women and this has come about due to inadequate precautions such as non-

adherence to protective equipment. Agrochemicals could endanger animals and 

pollute water resources. MoFA outlined that it creates awareness on safe and 

healthy u, 	-ro-chemicals and sees to the training of Agricultural Extension 
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Agents (AEAs) who then go to farmers to demonstrate. MoFA does not provide 

AEAs and larrners with any protective gear. Farmers want to wear the protective 

gears but do not want to buy them with simple reason of financial difficulties. 

Most farmers have abysmal knowledge of agrochemical safety and due to this 

there is reckless handling and application of agrochemical in communities. The 

inadequate Extension Stall of the Ministry of Food and Agriculture is also 

contributing to insufficient awareness creation. Lack of logistics and funding for 

trainitigs are also contributing factors to unsafe use and handling of auro-

chemicals in the Wa Municipality. MoFA is however, operating with the available 

resources to reach farmers on agrochemical safety, The inability of MoFA to 

provide protective gears to both AEAs and farmers is also a major challenge that 

could hinder agrochemical safety management in the Wa Municipality. 

4.8 SARI Officials Response on Agrochemical Use and Handling 

Interview with Savannah Agricultural Research Institute on agrochemical use and 

handling provided results that have been presented in Table 4,8 below .  

Table 4.8: SARI Interview Result on Agrochemical Use and Handling 

Slake iin agro- eh ell" ita iS in 
WA M Ull le ipAlity 	. 

SARI REsponNe 

el wareszeu of agro chemical 
to in Wu Municipality 

More and more people arc using agrochernicals a loi. I lowevvr 
the 	use 	is 	seasonal. 	People 	buy 	them 	a 	lor. 	The 	sale 	of 
aarocheinleals is a lucrative business in Vila. 

Encouragement 	of 	ogre 
chentkal for Pod security 

Encourage the use or agrochernicals because they are needed to 
promote lid security, The use of the chemicals is technical and 
so therefore requires technical guidaricc, 

Attempts 	of support for 
agrouhentiral Jae 

Acts as consultant especially in the field of agriculture- Farmers 
and users seek for help from SARI whenever there k problem. Do 
recommend specific agrochetnicals to solve specific challenges on 
the farm. 	However SARI does 	nut support and eneourauc 
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persistent or non-biodegradable aizrocheinicals. 
ApeareneNs of agro chemical 
harm 	 humans, 
biodirenity 	 and 
environment 

Acute poisoning can kill humans instantly. Chronic poisoning 
through systemic exposure can have long win effect, Could 
render people infenile or impotent. Some agrochemicals arc broad 
spectrum and these affect non-target organisms. Persistent 
chemicals pollute water bodies and remain in the soil for not kss 
than 3years. Some of the chemicals alsopollute the air around.  

Awareness creation 
agrochemical health 
safety threats 

ore A w areness on agrochemical health threat is carried out through 
and training of farmers but whether it gives the desired impact is 

another thing. The reason is ihai there is high incidence of 

. 	, 	- .--- 

TrationgN 	no 	Safe 	and 
km/thy agrochemical use 

P. R.1.4.11,4,7 	•F+.1,4•.1•& 	44.1.4.FRP 	41.1..1,, 	b 9., 1%......1 	9., 	1.1.•1.1.4••• 	IP N.9 11R R..1,..1• 91.1•-•- 

Training are usually donor sponsored projects which adopts 
SARI as consultants fur the training of beneficiary farmers. agro 
chemical dealers and other interest groups. 	 ... . 	. 

supply forprotartive gears to 
farmers 	fur 	chemical 
applicmion 

Do not supply protective gears to farmers or applicants unless it 	I S 

a project that will sponsor the provision of protective gears. SARI 
encourages fanners to buy fur their personal use. Majority of 
applicants however%  do not buy and so therefore chemical vendors 
are not motivated to trade in protective gears. 	 _.- 

Stake on farmers willingness 
10 adopt safety wean/ gears 

Ignorance of the hazards of agrochemicals makes people not to 
value the use of protective gear. Some see the adoption of 
protective as extra cost and thus discouraging farmers' interest. 

Elimination of obsolete and 
banned agro chemicals to 
ensure health and safely 

Ensures continuous surveillance of agricultural inputs and make 
sure that obsolete and banned chemicals such as. DDT are not 
encouraged on the market for farmer access. Information about 
such agrochemicals arc also discussed on national radios. 	_ 

Possible challenges of safe 
and healthy agrochemind 
wit' and attempts to curb 

I 

People 	apply 	chemicals 	without 	following 	recommended 
instructions, Others apply the chemicals in their homes as a quick 
form of eradicating weeds. Chemical knilizers pose a great deal 
of danger to water bodies as chemicals are washed into them to 
pollute the as a result of run-off. 	Organic farming is some times 
encouraged but it seems impossible on large scale. 

Source: Field Report, June 2011. 

Savanna Agricultural Research Institute (SARI) encourages the use of 

agrochemicals as the chemicals promote food security. SARI acts as Consultants 

on agricultural related issues and does not provide protective gears to Farmers. 

SARI outline that agrochetiiicals could cause acute poisoning and this may result 

in instant death of humans. Chronic poisoning through systemic exposure can 

have long term effect. Agrocheniicals render people infertile or impotent. Some 

agrochemicals are broad spectrum and these affect non-target organisms. 

Persistent chemicals pollute water bodies and remain in the soil for not less than 

3years. Some of the chemicals also pollute the atmospheric air. SARI revealed 

104 

www.udsspace.uds.edu.gh 

 

 

 

 



that agrochemical safety awareness is carried out through training but 	on 

the part of farmers is a major setback making them unable to read instructions. 

Ignorance of the hazardous implications makes applicants nut to value protective 

gears. SARI submitted that in spite oral! the challenges it continues to encourage 

4.9 Extension Agents Responses on Agrochemical Use and Handling 

Interview with two Extension staff of MoFA on agrochemical use and handling in 

the Via Municipality has its results presented in Table 4.9 below. 

Table 4.9: interview Results From AEAs on Agrochemical Use and Handling 

Enquiries Extension Officials of rvloVA 
Male AgricErtemian Agent Female 'Uric. Extension Agent 

Agrochemical% 
encountered 	or 
encouraged 	em 
the field 

Fertilizers, 	Weedicides. 	fungicides. 
insA:cticides. 

Pesticides, 	Fertilizers, 	Insecticides, 
Nennaticides, fungicides, herbicides, 

Awareness' 	of 
the 	harmful 
effect 	of 
agrochemical% 
!.ft 	if Uflitd114, 

bindirerthy and 
the enriremment 

Very much aware or the harmful 
offeeis 01 agroehemicals. People have 
twcorne impotent arid infertile due to 
exposure 	or 	misapplication 	of 
chemicals on their field. An instance 
of this is an experience at Akuunadan, 
Useful soil organisms such as termites 
and 	earthworms 	are 	killed 	or 
destroyed. When the chemicals arc 
washed into water bodies through run- 
oiTs from fields the water sources get 
polluted, aquatic organisms such as 
fishes and other sea foods are killed. 
Agro chemicals could pollute the air 
and make it toxic and hazardous to 
body organs. 

To some extent. 	From experience. ,,%kieo 
agrochemical!, 	art 	applied 	on 	the 	field 
without proteeti‘e it results in irritation to 
the skin. There have instances of applicants 
collapsing 	on 	the 	field 	while 	applying 
chemicals, 	In 	severe 	instances 	it 	could 
result 	in 	death. 	Agrochemicals 	have 
residual effects on humans with the impact 
even takina. years. Useful organisms ihat 
enrich the soil quality arc destroyed makinu 
some to he extinct. 	Agrochemicals have 
burning effect on the soil. Some pollute 
nearby water bodies causing a threat to 
humans and livestock. Pesticides also inter 

air quality. 

Farmers level of 
education 	on 
Azle and healthy 
agro- 	chemical 

Fanners are not educated enough in 
the use of agro- chemicals and this is 
because 	most 	of the 	farmers 	are 
illiterate and treater or them do not 

Farmers are given some training but they 
are still causing some mess on the Field. 
Education is however, still on going but 
extension stall is limited. 
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Previously education and awareness 
creation was in the form of farmer 
training but now due to lack of funds 
the trainings and awareness creation 
have not been impressive_ 

Ways/ strategies 
of educating. 
farmers on the 
harmful ellect of 
chemicals 

Furmery interest 
in 	using 
protective 
equipment while 
applying 
chemicals 

Arid. misuse if 
agrochenricafs 
by farmers that 
could endanger 
humans and die 
environment 

rrsN 	 search for knowledge. 

Trainings 	oit 
agro chemical 
Naj frty to farmers 

Nuppore/ 
Prorivion 	of 
pnnective 
equipment for 
chemical 
application by 
formers 

Not as expected because the logistics 
and the human resource base is 
limited. There is inadequate funding 
and government interest in ensuring 
safety on the field is almost non 
existent. 
Do not have the means to 'Provide 
protective equipment to Farmers but 
rather educate them on the need to buy 
protective equipment themselves and 
use in the cause of-application. 

Field days and group meetings Lire 
organized 	with 	illustrations 	and 
demonstration but most farmers arc not able 
to participate. Extension staff cower sic is 
also not encouraging to allow Ihr wider 
coverage.  
No formal training is carried out except 
field days and field demonstration. The 
extension officer strentah is also low and 
this situation is impacting tan efficient 
delivery as more attention is on advising on 
good cultural practices.  
Do not provide protective gears or 
equipment io farmers for chemical 
application as the Ministry of Agriculture 
has no policy geared towards supply of 
protective to farmers. Only advice is given 
to Fanners For acquisition of protective. 

Farmers like to use protective gears 
hut the problem is that they do not 
have them. They do not want to buy 
them because they see them as extra 
cost aside the purchase of the agro-
chemicals, 

Lise of wrong chemicals to store food 
stuffs, spraying chemicals against the 
direction of the wind making them to 
intercept the chemicals onto 
themselves, Spraying or agro-
chemicals along water bodies without 
adequate precautions. Matured fruits 
and vimetable that are to be consumed 
within the next few days are sprayed 
with toxic substances and this is 
detrimental to human health. 

Some like protective. but they do not get 
mainly due to affOrdabitity. Some try to 
improvise while others may have but do not 
value their use in the application process. 

Some fanners apply agrochemicals alonu 
water bodies, The least run-off emanating 
from rains introduces chemicals to the 
water source endarmering humans. animals 
and aquatic life. A typical instance was 
when a misuse of chemical later was 
washed into a dud out resulting in the death 

fishes. These tishes iF eonsuived by 
people could result in poisoning. 

Attempt% made 
k.1 safe gourd the 
harmfid effects 
of 
agrochemicals 

Suggestions to 
;guard against 
agro chemical 
lumtrfls an the 
farm and ht the 
communiv 

Encourage the adoption of neem 
extracts or pawpaw leaves to guard 
against pests. For food crops 
agruoherniQUES but for the vegetables, 
cow dung is encouraged. 

Fanners should he given more 
education 	tan 	the 	use 	of 
sr 	ca Ls 	govemrnent should 
provide protective gears to larmers 
only government recognizes the 
efforts of farmers. 

Ensure 	continuous 	research 	into 
agrochemical health and safety, continue to 
train farmers, continue to create awareness 
on chemical havartis and also create 
awareness on alternative crop protection 
and yield improvement other than the use of 
synthetic chetnicals.  
Chemicals should be used in the 
recommended dozes, adequate and riOlit 

application.time 	correct 	applica t ion 
procedure, and efficient protection prior to 
application, Virorkshops and radio broadcast 
on agrochemicals must be facilitated,  

Source: Field Report, June 20! 1. 
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Agricultural Extension Agents (AEAS) in the Wa Municipality outlined that they 

arc much aware of the use of agrochemicals in the municipality. Fertilizers, 

weedicides, pesticides, insecticides and fungicides are some of the major 

agrochemicals identified on the field as they go round about their duties. A EAs 

stated 'hut they are encourage the use of agroehemicals because they support plant 

growth, decreases labour cost and increase yield per acreage. A EAs attest to the 

fact that agrochemicals could endanger humans. biodiversity and the 

environment. The chemicals are poisonous and therefore could kill humans and 

animals through exposure, food contamination, and pollution of water. Pesticides 

in particular alter air quality. Farmers lack formal education and therefore keep on 

making a lot of simple mistakes in the handling and application process. AEAs try 

to sensitize farmers on safe use of agrochemicals but do not provide any 

protective gears to farmers. AEAS arc doing their best to ensure that chemical 

harm is minimized but the number of AEAs in the Wa Municipality is inadequate, 

Logistics for efficient training are also nonexistent. If all these are challenges, 

then safe and healthy management of agrochemicals need to he reviewed in the 

Wa Municipality. 

4.10. Agrochemical Sellers Response on Chemical Sales and Handling 

interview with three agrochemical sellers in the Wa Municipality on the sale and 

hand ling of chemicals yielded the results presented in Table 4. I 0 below. 
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'ruble 4.10: Responses of Agrochernical Vendor on Sales and Handling 

Enquiries Vendor No. I Vendor No. 2 Vendor No. 3 
Educational 
level 

Seemdary Basic Bus ic 

Forms of agro 
chemicals sold 

Fertilizers, 
Insecticides, 
Fumigants, 
Nemat ic ides 	and 
herbicides_ 

Fertilizers, Pesticides and 
herbicides_ 

Fertilizer. 

Pesticides 	and 
wecdic ides, 

farmers 
patronage to the 
prothros 

Farmers patronize the 
chemicals 	a 	lot 
especially 	during 	the 
rainino. 	season. 	Sales 
make a good business. 

There is high patronage of 
the fertilizer in particular 
during the planting season 

l say May to S'epternber. 

The 	business 	is 
seasonal but people 
do a lot of buying 

during the planting 
season. 

Idea of harmed 
difirliellh 	and 
attempts to sefir 

Have idea of banned 
agro chemicais such as 
DDT and so do not 
sell 

ft 	mil 	know 	cif 	any 
banned 	agmcheni leak. 
All 	the 	chemicals 	are 
good for use. 

I las 	heard 	4.11 

banned 
agro chemicals 	hut 
do not sell any of 
their. 

Provision 	of 
protective gears 

Do 	not 	provide 
protective 	gears 	to 
Fanners but rather sell 
to them 

Do 	not 	provide 	clients 
with 	protective 	wears. 
They 	are 	however 
available for sale. 

Do 	not 	provide 
protecti ve to clients 
but rather they are 
available Ibr sale, 

Encouragement 
off criefris to rise 

Do 	encourage 	the 
farmers but not all of 

Always encourage clitmts 
to use protective gears in 

Do 	inform 	clients 
on the need to use 

sir fern equipment 

Personal usage 
of protective 
gears 	ore  
chemical shop 

Knowledge of 
harmful effects 
of 
agrocheinicals 
or 	humans. 
environment 
and biadirersity 

Provision 	of 
,uidelinec for 
safe me 

them 	use 
	

th e 
protective gears 

Do use protective 
gears in the handling 
of agro chemicals 
while in the selling 
process  

Agrochemicals can 
poison and even hill 
human 	beings 
instantly or over a 
long 	period 	of 
exposure. Can kill 
hofh domestic and 
wild 	animals; 
endanger useful flies. 
birds and useful soil 
organisms. Chemicals 
do not a fl'ect water 
bodies in any kind. 

Do provide guide lines 
for correct use. The 
problem is that most 
of them the farmers 
are 	illiterate 	and 
cannot read labels for 
correct calibration of 

application because of the  
harmful erects of the 
chemicals_ 

Do not always use the 
protective 	especially 
when transactions are 
brief. 

Believes 	that 	agro- 
chemicals could cause 
impotence in males with 
females sutlering of 
cancer when chemicals 
are applied without 
protection_ 	Unwashed 
hands 	could 	cause 
poisoning. 	Chemicals 
pollute water bodies, 
killing aquatic life.. Soil 
organisms are also killed. 
Chemicals 	could 
contaminate air. 
Do provide necessary 
guide to buyers and users 
especially the new/first 
time customers on how to 
apply the chemicals while 
considering safely. 

protective gears btu 
it seems they see it  
as extra cost. 

Tries to use the 
protective gears as 
olien as possible. 

Can kill humans if 
1101 	properly 

handled. 	Can 
destroy 	soil 
organisms if not 
rightly 	applied. 
Pesticides pot lute 

the air and makes 
breathing 
d fficuity. 

Always provide the 
necessary: 
information 	that 
willhelp the farmer 
to 	apply 	the 
chemicals correctly 
and safely.  
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chemicals 
"themptv made 
fu 	prevelo 
chemical harm 

fieMreS and 
farm 

Do talk to clients on 
chemical harm bui 
now many people arc 
into the agrochemical 
trade including market 
women selling on 
Lables 	 Wa 
agrochemical sellers, 
association mcmhus, 
have annual training 
with MoFA 

Informs clients to be very 
careful of misuse of the 
chemicals so they do not 
endanger 	people 
unnecessary both in the 
home and on the lam!. 
Children 	especially 
should not he made to 
have access, 

Because 
	the 

chemicals 	are 
harmful, 	it 
	

is 
encouraged 
	

that 
children are not 
allowed to help m 
appEication_ 	At  
home chemicals 
need io be kepi 
saltily ow of the 
reach or children,  

ource: Field Report, June (11. 

Educational level of agrochemical vendors is predominantly basic or secondary. 

The vendors trade in chemicals such as fertilizers, insecticides, pesticides, 

herbicides, weedicides, ncrnaticidcs and fumigants. The highest sought after were 

identified to he fertilizers and weedicides. Aerochcmical vendors claimed that 

patronage of their products is always good especially in the planting season 

between May and September each year. The vendors however indicated that they 

do not provide protective gears for customers. They only alert the customers on 

how dangerous the chemicals could be and then entreat customers to purchase the 

protective gears by themselves. 

The vendors also submitted that they use the protective gears sometimes when the 

need arises because they know the harmful effects on human beings. They 

admitted that the chemicals could kill humans and could cause impotence in 

males. The chemicals could also kill soil organisms, Knowing the potential risks 

of the agrochernicals, vendors stated that they consistently provide guidelines for 

correct use. The only challenge is that some market women knowing that the sale 

agrochemicals is lucrative, they try to abandon what they trade in and take up 
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the sale of agrochemicals between May and September when hurting activities 

are greatest, The challenge of this phenomenon is that people are exposed 

unnecessarily to chemicals without much information for safe use and handling. 

Besides, most of the women who trade in agrochemicals on table tops at the 

market arc illiterates who could not read chemical labels and interpret them to 

customers who are mainly illiterate farmers. 

4.11 Medical/ Public Ilealth Responses on Agrochemical Threats 

Interview with Public health Department of the Wa Municipality on the possible 

threats and risks of agrochernicals to humans, domestic and wild animals. 

biodiversity and the environment produced results that have been presented in 

Table 4,1 I below. 

Table 4.11: Public Health Interview Outcome on Agrochemicals Health 

Risks 

Responses 
wimerzexv of two 

chemical use In the Wu 
Municiphrlity 
Comfortability Frith the 
use of ti g r o- chemicals in 

d'Inure food wend&  
rrY,O. Ale threat's of ogre 
chemicals eo human 
health, farmers and 'kin-
farmers 

Use of agrochemieals is a predominant phenomenon alls w:. 
farmers and non-farmers in the Wa Municipality, 

Not comfortable with the use of agrochernicals in fanning to 
promote food security as the chemicals could contaminate food 
NiLTITS, 

Agrochemicals have harmful effect on human life. Water bodies 
could be polluted by chemical from farm lands could poison 
humans and even animals. N on- pni Lee ion by c hem ica I 
applicants could lead to disea_es or even death through 
inhalation or consumption. Chemicals are threat to 'humans. 

PoNsihle threats of ogre] 
chemicals 	to 	the 
environment 
	

mud 
hiodirersity  

The environment is polluted, both air and water. 1f animals he it 
domestic, wildlife or flies ked on sprayed crops or herbs they 
die instantly or moments atter. 

Frequency of agar 
chemical cases in the 
health fticili09 

Aside unreported cases, patronage to the hte 	by both 
fanners and chemical applicants is on the higher side. Some of.  

I the people ere diagnosed of tun,  disorders and others as 
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respiratory disorders. Nome people have accidentally swallov•cd 
agro chemicals resulting in complications while others have cyc 
and skin disorders as s result of aurochcinical misuse. 

Fatowtx 	awareness 	tif 
agro- chenricai danger to 
themselves, 	neighbours, 
hiodiversity 	and 	the 
environment 

Farmers and chemical applicants are wit. are cir the dancers they 
pose 	to 	themselves. 	neighbours. 	biodivcrsiiy 	;aid 	the 
environment but N.Leause of their intention to incnaase yield and 
maximize profit, they do what they do and nothing stops !hem. 

Arenfli"N by which agra 
chemicals mold endanger 
the health of humarn 

Agrocliemicals may be inhaled through the nostrils, intercepted 
and diffused through the skin or through oral contact. The cycs 
are also areas of chemical contact. Chemical contact ,..kith the eye 
is very distressing and this had made people blind or partially 
blind. 

t'ategary of persons most 
vidnerabk to the threat of 
agroeheenicals 

Everybody is vulnerable but the applicant or runner is most 
vulnerable. Children and pregnant women could stiffer acute 
conditions when they are exposed to agro- chemicals. 

Creation of awareness of 
agroeireinkal 	threat 	to 
human 	 health, 
biodirersiir 	and 	the 
eni.ironmem 

The Public health unit creates awareness of agrochemical iind 
ocher chemical threat and pollution or environmental resources 
while the Clinical Unit diagnose and treat among other things 
casualties emanating from chemical threat and abuse on humans. 

Paley to nihrimize or curb 
the 	threats 	of 	ago 
cheaskais, 	to 	humans, 
hiodirerary 	and 	the 

environinene 

More 	public 	education 	so 	that 	farmers 	and 	agrochemical 
applicants could protect themselves and 	reduce the 	harinfill 
effect to oihers. There should he regular in-service training the 
those who have direct contact and usage of the chemicals. A 
laboratory test of ANA stun.  contaminated by agrochemicals 
needs to he carried out to ascertain the bet that food crop 
contamination 	is 	resulting 	in 	stroke 	of people 	iii 	itic 	Wa 
Municipality as presumed. 

Source: Field Report. June 2011 

Public Health Officials disclosed that the Medical outfit is aware of the use of 

agrochemicals by farmers in the Wa Municipality, but however, do not approve of 

the use of the chemicals in food production as the chemicals have harmful effect 

on human life. Water bodies could he polluted by chemicals from farm lands and 

could poison humans and even animals which drink from such water bodies. Non-

protection by chemical applicants could lead to diseases or even death through 

inhalation or consumption. Agrochernicals arc threat to humans and the 

environment as well. Air and water bodies get easily polluted, if animals he it 

domestic, wildlife or flies feed on sprayed crops or herbs they die instantly or 

moments after, 
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Aside unreported cases, patronage to the hospital by both farmers and chemical 

applicants is on the higher side. Some or the people are diagnosed of lung 

disorders and others as respiratory disorders, People have accidentally swallowed 

agrochernicals resulting in complications. Others have eye and skin disorders as a 

result of agrochemical misuse or misapplication. It was disclosed that 

agrocheinicals may be inhaled through the nostrils, intercepted and diffused 

through the skin or through oral contact. .rhe eyes are also areas of chemical 

contact, Chemical contact with the eye is very distressing and this had made 

people blind or partially blind. It came out that everybody is vulnerable but the 

applicant or farmer is most vulnerable, Children and pregnant women could suffer 

acute conditions when they are exposed to agro-chemicals. More public education 

is required so that farmers and agrochemical applicants could protect themselves 

and reduce the harmful effect to themselves and to others. There should be regular 

in-service training For those who have direct contact and usage of the chemicals. 

The outfit is to undertake laboratory tests of food stuff contaminated by aaro-

chemicals needs to ascertain the fact that food crop containination is contributing 

to stroke of people in the Wa Municipality as presumed. 

4.12 Environmental Protection! Agency on Agrochemical Use and handling 

Interview with Environmental Protection Agency on agrochemical use. handling 

and impact on humans, environment and biodiversity yielded results presented in 

Table 4.12 below. 

112 

www.udsspace.uds.edu.gh 

 

 

 

 



Enquiries Responses 
Much awire of the use of agrochemical by farmers and non- fart-sun in 
the Wa municipality. 

Encourage that vendors and sellers acquire training and lie€ sink icy  
ensure proper management before trading in agroehernicals. Organic 
manure is encouraged but the outfit cannot rule out the ILEiC of 

agruchernica Is completely despite the harmful threats. 

Awareness of agro 
chemical sales and use in 
the Wa Matricipality  
Restrictions of agro 
chemical sales and use in 
the Wa J'rf unicipathy 

Possible threats of agro 
chemicals 	10 	the 
environment 	and 
biodiversity 

Environmental resources 
most vulnerable for agro 
the 	threat 

Spraying of chemicals makes the iurrotiiitling air to hL polkaed. 
pollination organisms which arc not targeted can get killed or made 

impotent and unable to produce or reproduce, Contact of threshold 
quantities of agrochemicals with water bodies stands to pollute the 
water. The rentnams of the chemicals together with organic materials 
lead to growth of aquatic weeds and substances that congregate to 
compete for oxygen with fishes and other aquatic organisms. I i.ah 
traces of active ingredients are harmful to earthi,vorins, ttirmitcs and  

other useful microbes facilitate the aeration process in the soil.  
Soils are mostly affected. Spraying anCets pollinators, soil micro-
organisms. water bodies are polluted and thus depleting aquatic life. 

Agrochernicals are a threat to human 	that is why applicants need to 
protect themselves. The active ingredients that promote growth in plants 
and that which kills pests are enough to cause harm to humans, 
Chemical contact without protection can result in skin infections. oral 
poimming and nasal inhalation- Eye problems are also most likely. Some 
of the chemicals arc inflammable and can result in flames. Chemical 
sellers are therefore required by EPA to have fire fighting equipment in 
their shops or stores. If open water sources are contaminated they 
become a threat to people at the surrounding COT11111unities.  

Farmers are aware or the threats of aitrochernicals bin the level cannot 
be ascertained though EPA in collaboration with Care International 
carries out awareness on health tlircts of agro chemicals and cautious 
management.  

Agrochemical threat ter  

human life and health 

Farmers' knowledge and 
awareness 	 of 
agnrichemicat threats 

Awareness creation on 
agro chemical threat% to 
hotrosams, hiodivervity and 
the environment 
Training for farmers and 
agrochemical vendors on 
healthy and safe handling 
of agrochemicals 

Policy that guards against 
proper administration of 
agrochemiculs 
.4nemprs so control or 
prevent the threats of agro 
chemicak up humans, 
biodiversity and the 
environment. 

EPA creates awareness by educating people in both English and the 
local dialects on radios in the Wa Municipality. Besides, there is also 
face to face education at eommunity levels by EPA field officers. 

Train and educate agrochemical retailers and vendors but not Canners as 
the farmer scope is too wide. 'insures that the retailers and vendors are 
educated literally to be able to relay and communicate to the customers 
(fanners) who are the end users of the produeu. Information about 
disposal of containers and proper chemical management both at the 
farm and household levels need to gel to the fanner throu _h the retailer,  
Environmental Protection Agency Act, .1999 (Act 490) provides the 
basis on which agrochemicals could hL managed to ensure the 
prevention of adverse effect on the environment or public health.  

Ensure registration of pesticides and other agrochemicals, licensing of 
agrochemicals, encouraging proper packaging and labeling of the 
chemicals. Also the agency ensures certification of dealers in 
agruchcmieals to encourage safe and healthy handling so as to optiini/e 
safety by users. 

Table 4.12: EPA Interview Response on Agra-chemicals Use and Impact 

Source: Field Report, Awe 2011. 
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Environmental Protection Agency (EPA) confirmed the use of agro-chemicals in  

the Wa Municipality. EPA encourages vendors and users to acquire training, 

licensing and registration before operations to ensure chemical safety. It was 

outlined that chemicals are harmful to environment resources. The most 

vulnerable environmental resources affected were given as soil (and its 

microorganisms), water bodies and atmospheric air. Pollination organisms that are 

not targets could also be killed by sprayed chemicals. Agrochemicals are a threat 

to human life as well, and could cause health complications, 

Some chemicals are flammable and could result in flames. EPA therefore ensures 

that chemical sellers have fire lighting equipment to control any fire that may 

occur. EPA creates awareness by educating people in both English and the local 

dialects on radios in the Wa Municipality. Besides, there is also face to face 

education at community levels by EPA Field Officers. EPA also encourages 

proper packaging and labeling of all agrochernicals. Also, the Agency ensures 

Certification of dealers in agrochcmicals to encourage safe and healthy handling 

of agrochernicals in the Wa Municipality. EPA despite all its etTorts revealed that 

illiteracy level of persons engaged in chemical use and handling is alarming. Also 

the coverage area in terms of farmer settlements are Far apart and thus making it 

close to impossible to reach all users and vendors of auochernicals. 
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4.13 Environmental Health Department Response on Agrochemicals 

Interview with Environmental Health Department (EHD) on agrochemical use, 

handling and impact on humans, environment and biodiversity yielded results 

presented in Table 4.13 below. 

Table 4.13: EHD Interview Response on Agrochemicals Health Impact 

Enquiries HespeissEN  
Awarenevs of agra chemical arse 
in she Wa Municipality 

Tlic use elf agrUchUlliCaiS is SO glare in ihe Vva Municipality and 
never hidden. Both farrrieni and non-farrncrs apply chemicals 
such as fertilisers and herbicides, 
Encourage the use of auroehernical with reser, ations, With 
reservation ix:cause most applicants and users arc illiterates and 
the illiterates if not educated on clic health and safety 
implications. may equally cause a mess. They need to know the 
possible contamination in water bodies from upland fields io low 
land drains. As far as Fertilizers go to boos' production and the 
weedicides help in labour reduction {labour subsidy), Do suggest 
organic krtilizers in place of chemical fertilizers to ensure that 
the hazardous effect on humans can be reduced to the barest 
minimum. 

Encouragement 4.1 agro 
chemical use in the 
Municipality 

Threat of agrochemical' to 
human health, farmers and tire 
community 

. ;. 
Envownmental resource mem 
vulnerable tea agro chemical 
threw 

The key effect of agrochemical ro humans in food poisoning. 
People use the chemicals 10 commit suicide whiles cullers poison 
themselves as a result of inadequate personal hyeiene. Auro 
chemicals can result in systemic problems such as liver and lung 
disorders. Air in ihe communiiy may he contaminated.  
Water bodies are most vulnerable, the Fields on which these 
Lheinicals are applied are equally vulnerable as such fields are 
highly polluted, and useful micro- organisms are destroyed.  

APirgireifteSN eregriielli on possible Mandated to create awareness but not capacitated enough to 
ilgrochenlical threat to humans, carryout that mandate so the outfii rather concentrates more on 
environment and biodiverwity 	other fields. However attempts are made by officials to advice al 

the household Ic\cl when people use the empty chemical 
containers Car food storage or the likes.  

Farmers ifiViirelleSV ahem the Earmers are nut adequately informed about the hanniul effects 
throws of rtgra chemicals 	of ag,rochemicals and this is based on observation made on the 

handling and applications.  
Training for farmers and Do not do any training lir farmers and chemical vendors based 
agrochemical venders 	on agrocheinical health and safety management.  
Agrochemicak contribution fee  

global warming «rid climate 
change 

There is no doubt about the role that chemicals play in the 
production of green house gases such as carbon dioxide (CO2 ) 
Carbon dioxide generally raises environmental temperature and 
this situation contributes in no small way to global warming 
which has a direct link to climate change.  

Pr.plicy that regulates, restricts Do not have a policy as a unit but the EPA has policy that 
or pmhibits certain category of prohibits dealers and applicants, However it may not he  
perii.o.iiv 	from agrochemkal reasonable to have a child applying agrochemleals and persons 
application 	 who have no idea ofa particular agrochemical.  
Prevention Of agrochemical t Tries to educate persons who abuse agrochemical to desist from 
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threat% in the n'a Atunklpidify that. Also those who use the chemical containers for ablution or 
storage of food stair to desist from  that.  

 

Source: Field Report, June 2011. 

Envirom-nental Health Department (EHD) revealed that the use of agrochemical in 

the Wa Municipality is on-going. Farmers and non-farmers have been identified 

to be using fertilizers and herbicides. EHD stated that it encourages agrochemical 

use with reservation, and this is because the chemicals promote yield or Farmers 

but are however harmful. Most of the users are illiterates arid therefore need to be 

educated and trained enough on safe and healthy agro-chemical handling and 

application, On the issue of agrochemical threat to humans, EHD submitted that 

people use some agrochernicals to commit suicide while others poison themselves 

unknowingly through contamination. Atmospheric air and water bodies are most 

vulnerable as far as environmental resources are concerned. EHD does not 

prohibit or restrict certain categories of persons from chemical application but is 

mandated to create awareness on harmful pollutants in the environment. For 

instance agro-chemicals are linked with the excessive carbon dioxide (C01) which 

raises atmospheric temperature, leading to global warming which is directly 

linked with climate change. EHD also submitted that the outfit does not carry out 

any training for farmers and chemical applicants on safe and healthy management. 

EHD generally lacks capacity in terms of logistics to go into chemical safety 

manaL,cment trainings. 
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4.14 Focus Group I niter% iew for 11 omen in Twit Farming Corumunitie% 

The Focus Group interview for women in the Iwo farming communities (Gull and 

Yibile) became necessary as it was observed that women were not willing to 

respond to the interview process in the presence of their husbands or male 

counterparts. It was evident that when the women were put in groups without their 

male counterparts they were ready to open up and each of them contributed 

meaningfully to the discussions, Table 4.14 below represents responses from the 

Women Focus Group interview in Guli and Yibile communities. 

Fable 4.14: %N on-len Focus Group !Wen icvi Response in 1.‘o Communities 

Enquiries Gull Community Responses Yibile 	Community 
Responses 

Participation 	in 	farming 
activitie% 

Take active part in the farming 
activity and carry out sale of 
the proceeds. 

I kip in all 	fanning activities 
from start of the season to the 
end. 

Use 	of 	agrochensicals 	its 
farming actirities 

Use 	agrrichemicals 	m 	the 
farming process 

Use one form of agrochemical 
at 	least 	in 	each 	fanning 
season. 

Rea.vorm ,m,- 	agrochensicals 
• use on farms 

_ 

Promote yield 	to 	sustain 	all 
year round Nod demand. 

Fertilizers 	We divide. 	and 
pesticides, insecticide. 

The soils are poor and the use 
of the agrochemicals help to 
improve soil nutrient, 
Weedieidkl.s. 	fertilinr, 	and 
pesticides. 

Forms of agrochemical% used 
on farms 
Role 	played 	in 	chemical 
uppiireatirein 4011 the field 

___.. _ 

Help 	to 	apply 	fertilizer 	but 
leave 	the 	pesticides 	for 	the 
men to apply. 

I lelp 	to 	mix 	pesticides 	and 
mainly apply fertilizer to crops 
on the Um. 

Protection while helping on 
the field 

Do nor have any protective 
wears eNecnt long sleeve shirts 
that arc not in use, 

Normally 	use 	trousers 	and 
some times husbands unused 
long sleeves. 
Do not 'know much only thzu it 
is said that the chemicals can 
kill human beings- 

Knowledge of agrochemical 
harm of any kind 

Knows that the chemicals can 
kill human beings when eaten 
and that is all. 

Training en safe and healthy 
chemical application 

No formal training except only 
awareness creation by ADRA 
on fertilizer use. 

!lave no training but the Agrie 
Es tension 	Agent 	gives 
guidelines for correct use. 

Firma( education Four illiterates with one basic 
education certificate holder. 

All 	five 	were 	illiterate 	and 
school drop outs with no basic 

WiiiitigneSS to continue usi±ng L
education. 

Willing 10 use agrochemicals The chemicals help to increase 
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agracheforieds on the farms to help improve soil nutrient to 
promote yield. 

yield and so will like to 
continue using them 

   

Smirre: Field Repori. June 2011. 

The Focus Group Interview for women in Guli and Yibilc communities showed 

that women arc actively into farming as their male counterparts. The women 

revealed that they all adopt agrochemical of a kind in their farming activities. 

They disclosed that the chemicals promote yield of crops as the soils arc poor in 

nutrient. The women stated that their major role on the Farm is to apply fertilizers 

and also mix pesticides. They perform such roles without protective gears but 

only rely on trousers and long sleeve shirts. They have no idea of any harm of 

agro-chemicals to humans except that they believe that chemical could kill human 

beings when they cat them. Thcx women all lack formal training on sale and 

healthy chemical application. One out of ten respondents had only basic education 

with the remaining nine respondents being illiterates, All ten respondents 

however, were willing to continue agrochemical use on their fields. The 

implication could be that more people would be exposed to chemical harm due to 

illiteracy and lack of protective gears. 

4.15 Non-participant Observations during Data Collection 

Alongside data collection, the researcher made significant observations in some 

communities that arc worth noting. Chemical applicants and users place less value 

on protective gears on the field. Children are exposed to agrochemicals both on 

the field and in transit, Also, water bodies being one of the major environmental 
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resources are subjected to agrochemical pollution. Again, illiteracy among 

farmers in the communities is leading to mishandling and misapplication of 

agrochernicals in various communities. There is gross diversion of different 

agrochemicals for different purposes resulting in food contamination, water 

pollution and health risks in the communities. Below are some field pictures that 

confirm these phenomena. 

Plate 	Farmer Attempting to Mix Agrochemical at a Water Bank 

Source: Field Observation, June 2011. 
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Plate 4.2: Unprotected Farmer Polluting Water Source 

Source: Field Observation, June 2011. 

Plate 4.3: Water Source Polluted by Agrochemicals from Surrounding 

Farms 

Source: Field Observation, June 2011. 
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Plate 4.4: Unprotected Child Going to Apply Agrochemicals with Father 

Source: Field Observation, June 2011. 

Plate 43: Unprotected Young Boy Trying to Calibrate Agrochemicals 

Source: Field Observation, June 2011. 
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of 4.6: Unprotected Young Boy Applying Agrochemicals with Knapsack 

Source: Field Observation, June 2011. 

Plate 4.7: Unprotected Agrochemical Applicant with Unprotected Child 
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Source: Field Observation, June 2011. 
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Plate 4.8: Agrochemical Applicant without Goggles and Nose Mask 

Source: Field Observation, June 2011. 

Plate 4.9: Herbicide Applicant Placing Less Significance on Protective 

Source: Field Observation, June 2011. 
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Plate 4.10: Young Child Having Access to Agrochemicals at Father's Shop 

Source: Field Observation, June 2011. 
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CHAPTER FIVE 

5.0 SUMMARY OF FINDINGS AND CONCLUSIONS 

This chapter presents analysis of the data obtained from the field and a summary 

of the results presented in chapter four. It goes on to presents conclusions drawn 

from analysis of the results to help establish what pertains on the ground in the 

area of agrochemical handling, both in transit and on the field of administration. 

Review of the objectives of the thesis is also captured in this chapter to ascertain 

answers geared towards the research questions. 

5.1 Male to Female Fanners Interviewed Ratio 

Throughout the field interview more men than women responded. The reason 

being that, women are subordinates to their male counterparts in the farming 

business. Women arc therefore not prepared to honour any interview in the 

presence of the male counterparts. The interview therefore recorded 28 males to 2 

female respondents representing a percentage of 93% to 7% respectively as 

presented in Figure 5.1 below. 
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Figure 5.1: Sex Representation Ratio of Farmer Respondents 

▪ Mmes 

• Females 

30 

25 
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Source: Field Data. June 2011. 

5.2 Literacy Status of Farmers 

Out of 30 farmer respondents 20 representing 67% were illiterates and 10 

representing 33% had just gone through basic education. No farmer had gone 

beyond basic education and this makes farming to be perceived as an occupation 

for the less educated. Figure 2 below represents educational level of respondents. 

With the high illiteracy rate among farmers in Wa Municipality who are the major 

users of agrochemicals the possibility is that such persons would either mishandle 

or abuse the agrochemicals and thus causing harm to themselves, relatives, 

neighbours, biodiversityr as well as environmental resources. 
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Figure 5.2: Literacy Rate of Farmer Respondents in Wa 
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Source: Field Data, June 0}! _2 

5.3 Type of Farmer interviewed 

Out of 30 farmers interviewed, 23 of them were full-time farmers given a 

percentage representation of 77% and seven of them were part-time farmers given 

a percentage representation of 23%• Figure 3 presents a diagrammatic 

representation of this analysis. The high percentage of full time farmers in the Wa 

Municipality gives an indication that most farmers survive on proceeds from a 

yearly planting. Since planting is restricted by the mono-modal rainfall that 

characterizes the geographical area, coupled with the poor soil conditions of the 

Wa Municipality as deduced from this study, more agrochemicals are used to 

insure all year round food security. While insuring Food security, more 

agrochemicais could be abused by the high percentage of full-time Farmers. 
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Figure 5.3: Full-time to Part-time Farmer Percentage Ratio Presentation 
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Source: Field Data. June 2011, 

5.4 Farmer Engagement in Agrochemical Use 

All 30 farmers interviewed showed affirmation in the use of agrochemicals in one 

way or the other in the agro-based chain such as weed eradication, production and 

post-harvest activities such as food storage and preservation. The use of 

agrochemicals by all thirty farmers interviewed shows that there is a 100% 

adoption of different agrochemicals for different purposes. If there is therefore 

mismanagement on the field or at the home level, there could be serious risk 

conditions such as human poisoning and food contaminations in consonance with 

the medical point of view. 
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5.5 Identified Agrochemicals Used by Farmers 

Predominantly used agrochemicals identified among respondent farmers ineludL 

fertilizers, herbicides, pesticides, insecticides, Fumigants, and nernaticide!. 

Among these agrochemicals, the most widely used is fertilizers of different kind 

of varying origins. The study discovered that all categories of persons including 

minors are involved in chemical application. The Medical professional through 

this study disclosed that agrochemicals of any kind could be detrimental to a 

person's health and that of hiodiversity, 

5.6 Level of Training in Agrochemical Use 

A total of twenty-six out of- thirty respondent Farmers have had no training on sale 

and healthy use and handling of agrochemicals. Only four out el the total 

respondents have had a training of some sort. The supposedly trained and 

untrained percentage ratio stands at 13 to 87 respectively as indicated in Figure 4 

below. The high level of untrained farmers in the safe and healthy agrochemical 

use and handling could easily expose farmers unknowingly to the risks of misuse 

and abuse of the chemicals be it fertilizers, pesticides, insecticides, fungicides or 

Herbicides_ 
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Figure 5.4: Trained and Untrained Agrochemical Safe Handling Ratio 
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5.7 Extent of Adoption of Protective Cears 

A total of seventeen farmers out of thirty respondents, representing 57% use no 

form of protective gear in the application of agrochernicals. The remaining 

thirteen representing 43% make attempt to protect themselves in one form or the 

other. Figure 5 is a pie chart representing the percentage ratio of this assessment. 

With these figures coming from this study, there is obviously the need to intensify 

public awareness on the possible dangers of agrochemical as outlined by Medical 

Health Professionals who submitted that mishandling could lead to residual 

effects. If farmers are to suffer of ailments such as chronic diseases then 

Government's intention of insuring food security will not materialize. 
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Figure 5.5: Ratio of Protected and Unprotected Agrochemical Respondents 

■Protected 

■Unprotected 

Source: Field Data, June 2011, 

5.8 Farmer Knowledge of Agrochemical Harm 

Twenty out of thirty respondents showed no knowledge of any awareness of 

agrochemical harm. This represents a percentage ratio of 67%. The remaining ten 

respondents representing 33% have somewhat idea of agro-chemical harm. Figure 

6 presents this analysis. The respondents with no idea of agrochemical harm out 

number those with some level of knowledge concerning the possible harm the 

chemicals could cause to users, applicants, biodiversity and the environment. This 

discovery implies that there is bound to be more casualties in the use and handling 

of agrochemicals. There is therefore the need to intensify education on safe 

procedures in handling and using agrochemicals. 
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,Figure 5.6: Ratio of Knowledge of Agrochemical Ha rm of Any Kind 
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5.9 Farmer Interest to Continuous Agrochemical Use 

All 30 fanner respondents expressed their enthusiasm to continuous use of 

agrochemicals of a kind. This gives a 100% farmer involvement in one or more 

agrochemical in the Wa Municipality The unanimous view by respondents to use 

agrochemicals in their farming activities implies that agrochemicals promote crop 

yield per acre of which hitherto was not the case. Farmers have therefore come to 

understand the significance of the chemicals in their farming activities and would 

therefore encourage their descendants to use them. The health and safety 

implication would be that more risk conditions would emanate from agrochemical 

use in the Wa Monicipaiity if no adequate safety management of the chemicals is 

carried out in the farming communities and the Wa Municipality in general. 
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5.10 Farmer Desire for Agrochemical Training 

AIL 30 farmer respondents expressed strong desire to have proper training on 

agro-chemical use in the area of safe and healthy handling. This represents a 

100% urge of all farmers in the Wa Municipality, The willingness of all 

respondents to undertake proper training on safe and healthy agrochemical use 

and handling implies that they do encounter some challenges in the administration 

of the chemicals. Major stake-holder such as Ministry of Food and Agriculture, 

Agricultural Extension Agents and the Ministry of Health should honour fanners' 

request to train on safe and healthy agrochemical use and handling. 

5.11 	Educational Level of Agrochemical Sellers 

Two out of three agrochemical sellers interviewed in the Wa Municipality had up 

to basic education with the third having secondary education. The percentage ratio 

of basic to secondary education of agrochemical vendors is 33% to 67%. This is 

represented in Figure 7 below. Selling of agrochemicals through this study has 

been observed to be for persons of low academic pursuit. Ir this trend is to 

continue then the safe and healthy management of agrochemicals would never be 

realized as vendors may be lacking much knowledge to communicate effectively 

and create health and safety awareness of agrochemicals. Some agrochemical 

labels arc quite involving and so therelore may need intellectual understandings-. 
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Figure 5.7: Ratio of Basic Education to Secondary Education 
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Source: Field Data, June 2011. 

5.12 Agrochemicals Sold by Sellers/Vendors 

Notable agmchemicals identified in use in the Wa Municipality included 

Fertilizers, Pesticides, Insecticides, Herbicides/Weedicides, Fungicides and 

Nematicides. The study disclosed that these agrochernicals are predominantly 

patronized by farmers and non-Farmers for one purpose or the other. The high 

demand for the chemicals necessitates especially the vendors to trade in them. 

Sellers of agrochemicals disclosed through the study that the products are highly 

patronized and so therefore may focus more on economic gains rather than 

ensuring and promoting safe and healthy management of the chemicals. Some 

vendors sell on tables at the open market with no idea of any safety precautions. 

The probability of misleading their customers could be high and obviously a 

threat to applicants, to biodiversity and the natural environment. 
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5.13 Thesis Conclusion 

The use of agrochemicals such as fertilizers, pesticides and weedicides. had been 

lauded to he contributing immensely to productivity and therefore promoting the 

agenda towards lo-od security. By the use of the agrochemicals, the farmers and 

other agrochemical users invariably meet the purpose for which they use them. 

This is in line with Briggs and Courtney (1985:35). Government's intention to 

insuring food security and the International Community objective of eradicating 

extreme hunger by 2015, as enshrined in rvIDG1 is seeing the light of day through 

the use of agrochemicals. 

The extensive use as well as farmers continuous interest to use agroeheinicals in 

the Wa Municipality attests to the submission made by the Country Director of 

Conservation Alliance, Mr, Yaw Osei-Owusu, that his outfit through a study 

estimated that more than 50 per cent of crops produced in Ghana in 200$ received 

heavy doses of agrochemicals, some of which have been found to take lone 

periods to break down and even leave residues in the env ironinent (Daily Graphic. 

2010), Conservation Alliance explained that although agrochemicals might be 

critical in the effort to boost agricultural production in Ghana, their inappropriate 

use pose great risks. 

Ministry of Food and Agriculture in collaboration with NGOs such as AD1(A arid 

RAAP do promote the use of agroeheinicals in the Wa Municipality but fail to 

provide protective gear support to farmers and their clients to help protect them 

from chemical risks. This state of affairs coupled with inadequacy or extension 
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staff and lack of logistics for training on safe and healthy agro-chemical 

management are major setbacks (Interview Report, 2011). Also the educational 

level of both users and handlers of agrochemical has been identified to he 

woefully inadequate with many farmers being illiterates in the Wa Municipality. 

This falls in consonance with the assertions of Lankinen et al, (1994), and London 

and Bailie (2001). 

It came to light that Public health professionals do not have it as a mandate to 

promote or discourage the use of agrochemicals in the communities that they 

operate. though they reason in line with WHO (1990) that agrochernicals. 

particularly the persistent organic pollutants (POPs) are a threat to biodiversity 

and even had the potential to cause disruptions at the ecosystem level. The POPs 

accumulate in the tissue of living organisms, which absorb it through 11.1.od, water 

and air. The effects of POPs exposure include birth defects, cancers, and 

dysfunctional immune and reproductive systems {WHO. 1990). This also goes to 

buttress Poiman (1994) assertion that agrochemicals could cause human 

poisoning and domestic animal poisoning. Findings front the study however 

debunks the assertion made by Rother (2000) as in World Bank, FAO, IFAI) 

(2009) that women are more prone to chemical harm than men. The study came to 

a realization that chemical harm is not based on sex hut rather the extent of 

exposure to active ingredients. 

Engagement of children in the application of agrochemicals on tlic field 

represents an important risk factor, as the children are ushered into child labour, a 

situation that ILO (2003) disagrees with. Some children were also identified to 
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have direct contact with agrochemicals at their parents' shops and this exposure 

could pose danger to their health as well. This goes to buttress reservations made 

by ILO (2000, 2004). The study also has come to terms with Lankencn et al. 

(1994) that the inquisitiveness of children adds to the likelihood of accidental 

poisoning, Children are more likely to smell and taste anything to which they 

have access to. 

Attitudinal perspective of farmers, other users and handlers of agrocheni icals has 

been observed as a setback to safe and healthy management of agrochcmicals. 

Some users and handlers of agrochernicals attach less importance to protecting 

themselves inadequately and do same to children and women they employ as 

assistants in fertilizer application, mixing of pesticides and tilling pesticide tanks. 

This assessment confirms the view of FAO and 'FAD (2009), 

Environmental ilealth professionals' contribution to this study was in consonance 

with Conway and Pretty (1991), v,rho had stated that aurochemicals could cause 

pollution or surface water, pollution of food (local concentrations and global 

background); and death of wildlife on land, in streams and lakes and in oceans. 

The study has also allirmed that substantial portion of pesticide residues end up in 

the environment, causing pollution and hiodiversity decline (Znaor et a], 2005). 

Filially the study has come to terms with a World Bank report (2007) that reveals 

that agriculture ranks among the three most hazardous occupations in developing 

and industrial countries, along side mining and construction. The leading  cause of 
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injury on the farm is the improper use of chemicals poor awareness nI safe 

practices for handling chemicals and a lack of appropriate protective equipment, 

5.14 Revisiting Research Questions arid Objectives 

The overall objective of the study was to examine the health and safety challenges 

of agrochemicals usage in the Wa Municipality. The study revealed that the major 

challenges that militate against safe and healthy agro-chemical use in the Wa 

Municipality are economic, social, cultural and attitudinal. Economically. farmers 

in the Municipality profess to be poorly disadvantaged by poor soils coupled with 

mono modal rainfall characteristic of the northern sector of Ghana. Farmers are 

ready to do anything possible to maximize profit without considering the health 

implications. Socially most farmers in the Municipality are illiterates and cannot 

read to follow directives on labels, Culturally, most applicants do not want to 

depart From the trend of their grand-parents to adopt modem and healthier ways 

of handling and applying chemicals. Attitudinally, some farmers who are 

intiomed about the risk conditions of ago-chemicals will still do otherwise with 

some bluntly ignoring protective gears, 

In examining the tirst objective and answering the first research question, it was 

realised that agrochemicals such as fertilizers, herbicides, pesticides, fungicides, 

nematic ides and insecticides arc the most used chemicals with fertilizers being the 

dominant followed by herbicides. Fertilizers are mostly used because the soil in 
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Wa and its environs are said to he poor. Herbicides (weedicidc..,0 arc iicNt lo 

fertilizers because they reduce clearing cost either by plough or manual labour, 

The second objective was to identify the socio-cultural Itctors that determine the 

use of agrochemicals by agricultural labour. It was discovered that there is 

growing need for the ever growing population of the municipality and the nation 

as a whole. Government's policy of ensuring food security and advocacy on 

scientific farming is promoting wide sales and use of diverse kinds of 

agrochemicals. The drift of young energetic men and women to the southern 

sector in search of white-color jobs, leave the less energetic few hehind who 

cannot do without the use of agrochernicals on rather poor soils, characteristic or 

the Wa Municipality. 

The third objective borders on examining the categories of persons involved in the 

application of agrochemicals. It was observed that children, women, male folks 

and the aged are involved in the application of the agrochemicals. The head 

farmer who is often times a male is escorted to the farm by the wife/wives. 

children and grand children and assisted in pre-cultivation, production and post-

harvest chemical application. Most of these persons are illiterates and were unable 

to read chemical labels and instructions. Lay men were also wen using 

agrochemicals such as weedicides to eliminate weeds or herbs considered to he 

nuisance but laborious to clear in the neighbourhood. The researcher as part of 

observation also discovered that other entities such as Zoom Lion uses some 

pesticides, insecticides and herbicides in their activities. 
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The fourth objective set v‘ras to examine the knowledge base of agricultural labour 

on safe use of agrochemicals. The study established that the knowledge base of 

agricultural labour on sale use of agrochemicals is woefully in adequate. From the 

data collected and the analysis made about 67% showed no knowledge of 

agrochemical harm, 57% worked without protecting themselves in any form and 

about 67% are illiterates who could neither read chemical labels nor convincingly 

ascertain the impact on human health, threat to the environment and possible 

harm to biodiversity. Song farmers view on the fact that agrochemicals cause no 

harm to the environment shows the gravity of farmers' ignorance. 

The filth objective was to identify the hazard and risk conditions associated with 

the use of agrochemicals in the municipality. It was discovered that agrochernicals 

could cause poisoning to applicants and users of food products that have been 

sprayed with chemicals for preservation. Agrochemicals could damage the soil or 

kill some bacteria that are useful to plant growth. Agrochemicals endanger animal 

Ilk and pollute water resources. Chronic poisoning through systemic exposure 

can have long term health effect. Use of agrochemical could render people 

infertile or impotent. Some agrochemicals are broad spectrum and these affect 

non-target organisms. Persistent chemicals pollute water bodies and remain in the 

soil for not less than 3years. Sone of the chemicals also pollute the air around. 11 

animals be it domestic, wildlife or flies feed on sprayed crops or herbs they die 

instantly or moments after, Non-protection by chemical applicants could lead to 

diseases or even death through inhalation or consumption. The key effect of agro- 

140 

www.udsspace.uds.edu.gh 

 

 

 

 



chemical to humans is food poisoning. Also, some people use the chemicals to 

commit suicide. 

The last hut not the least objective was to determine the extent of stakeholders' 

involvement in the health and safety management of agrochetnicals in the Wa 

Municipality. It came to the awe that no stakeholder or ugrochemicaLs has it as an 

obligation to supply protective gear alongside the agrochemicals they promote. 

Ministry of Food and Agriculture, the major promoter of agrochemicals for the 

insurance of food security in the Wa Municipality and Ghana as a whole has 

inadequate Extension Agents who have a huge number of farrners on their hands 

to train on safe and healthy a.ro-chemical management both on the field and in 

transit. The agrochemical vendors have economic gain on their midi and so 

therelbre ignore or pay less attention to the health and safety implications on 

themselves, the farmer and other environmental resources. The low educational 

level of both vendors and farmers is a threat to safe and healthy management of 

agrocheinicals. Also, I lealth professionals do not have it as a mandate to promote 

preventive agro-chemical health and safety management in the Wa Municipality. 

No routine rudimentary attempts are therelore made to ensure proactive sale 

management which guard against agrochemical harm to hull-vans,. hiudiversity and 

the environment. Generally, the Health professionals more or less perform 

reactive and diagnostic roles which are less relevant to effective sal' inanaiLcirciit 

agrochernicals and possible prevention of harm in the W'a Municipality. 
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CHAPTER SIX 

6.0 RECOMMENDATIONS 

The importance of every research is its ability to contrihute to theory, policy-

bui iding and the development of society (Bacho, 2001; Yin, 2003, as in I3chelich, 

2008). The study was intended to contribute rind augment Government's policy 

direction, to strengthen institutional actions and inactions, to revamp stakeholder 

commitment to safe and healthy chemical use and handling as well as individual 

commitment to chemical safety precautions. Recommendations made in this 

direction include the following: 

6.1 Using Legal Instrument to Regulate and Ensure Agrochemical Safety 

Government should enact laws that will ensure that organisations that promote 

agrochemicals in the farming process such as ADRA. M0FA and RAAP train and 

promote supply of protective gears to farmers and non-farmer applicants. If this is 

done, development will not be skewed towards economic gains only but also 

attention is drawn to social compatibility, human centeredness and environmental 

sustainahility. 

6.2 Stake-holders Should Create Awareness on Banned Agrochemicals 

Ministry of Food and Agriculture in collaboration with Environmental Protection 

Agency and other affiliate bodies should ensure that they sensitize [iirminz 
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communities and non-firming communities on defunct agrochernicals that have 

been banned based on high toxicity levels. This when done effectively, would 

safeguard communities against the threats of agrochemical harm. 

6.A Health Institutions Should be All-encompassing in Their Field Areas 

Health institutions such as Public Health Departments and Environmental Heakth 

Departments should not limit their work to the office alone but also carryout lield 

trips to familiarize themselves with issues on the around, f lealth officials should 

not only be reactive to the harm caused by chemicals on humans. to the 

environment or biodiversity but rather establish proactive machinery to militate 

auainsi chemical threats. 

6.4 EPA and FHOs Must Intensify Checks on Agrochemical Abuse 

Environmental Protection Agency (EPA) and Environmental Health (EH) 

Officials with Constitutional mandate should endeavour to mount enough 

surveillance on people who abuse, misuse and misapply chemicals that may be 

hazardous to humans, animals and other living organisms. They should try to 

ascertain the environmental threats of such chemicals and if found to be 

treacherous, the necessary questioning must he made to ensure that the 

appropriate sanctions are meted to recalcitrant persons. 
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6.5 MoFA Must Increase the Number of AEAs in Farming Communities 

Ministry of Food and Agriculture needs to recruit significantly trained agricultural 

Extension Agents (ACAS} to revamp the inadequate number of A FAs per farming 

community. Such personnel should be well equipped in knowledge and with 

logistics to sufficiently train farmers on safe handling and use of agro-chemicals. 

Sufficient awareness also needs to be carried out to unveil the ducats of 

misapplication and misuse of agrochen-iicals both in the immediate environment 

and beyond. if these are done, maximum precaution would he attached to 

chemical application, especially near environmental resources such as water 

bodies and potential food materials. 

6.6 Scientific Probing into Diseases linked ‘‘. ith Agrochemical Origin 

Scientific investigation through laboratory examinations and testing by Medical 

professionals to ascertain tissue concentrations of human exposure to specific 

agrochemicals and the contamination levels in environmental resources such as 

water bodies and atmospheric air must be encouraged. This it-  done, will alert 

users of chemicals to be cautious and guard against any possible harm or threat to 

humans, animals, biodiversity and the environment, 

6,7 Promotion of Formal Education by Wa Municipal Authorities 

Schooling should be encouraged in the Wa Municipality to eradicate illiteracy 

among the youth and prospective farmers. if farmers are educated, the problem or 
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chemical threat may he brought under control in this era of synthetic 

agrochemical dominance in farming activities. When people are educated they 

will better be informed of the specifications of any chemical in question both in 

handling and calibration and this to a great extent would alleviate mismanagement 

by handlers and applicants. Commitment to formal education and proper chemical 

safety would invariably be resolving the targets of MDGs two and seven by the 

year 2015. The achievement of universal primary education and environmental 

sustainability by 2015 means, the illiteracy level of chemical users would have 

reduced drastically resulting in better human health and environmental 

cautiousness. Sensitization of the growing youth should be a collaborative effort 

of parents, educational institutions and the Wa Municipal Assembly. 
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APPENDIXES 

APPENDIX L Structured Interview Guide for Agrochemical Stake-holders 

in the %%a Municipality 

RESPONDENTS: 

A: FARMERS 

1) Sex of respondent 

2) Age of respondent 

3) Educational level of respondent 

4) Full-time farmer or Part-time farmer 

5) Do you use any agrochemical (fertilizers, pesticides, herbicides, etc) on your 

farm? 

6) Why do you use agrochemicals on your farm? 

7) Who introduced you to the agrochemical you use? 

8) How long have you used agrochemical on your farm? 

9) Which people help in the application of the agrochemical (children, relatives 

or spouses)? 

10) Have you had any formal training on how to use chemicals and from whom? 

11) Where do you keep the chemicals when you buy them from the market or 

after use? 

12) What do you use agrochemical containers for after application? 

13) Do you have any protective gear that you wear during the application on the 

field? 
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14) Do people who help you on the farm use protective equipments? 

15) Do you know of any health danger that agrochemicals can cause to humans? 

16) Do you know of the health risk of agrochemicals to domestic animals? 

17) Do you know of the harm that agrochemicals could cause to the environment 

e.g. water bodies? 

18) Have you, or your family member been harmed in any form by 

agrochemicals? 

19) Has any member of your community been harmed in any form by 

agrochemicals? 

20) Will you like to continue using agrochemicals on your farm? 

21) What attempts do you make to guard against chemical harm on the farm? 

22) What attempts do you make to safe guard chemical harm at home? 

23) Will you want to have constant training for proper use of agrochemicals? 

24) What will you say is the main problem with the use of agrochemicals in your 

community and your advice to solving it? 

B: NGOs 

1) Are you aware of the use of agrochemicals by farmers in Ghana and 

specifically farmers in Wa municipality? 

2) Have you in a way supported farmers by supplying 	or donating 

agrochemicals to enhance food security? 

3) Do you advocate for the use of agrochemicals of any kind to farmers to ensure 

food security? 
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4) Have you ever trained farmers on safe and healthy use of agrochemicals? 

5) What has been some of the observable challenges you have made regarding 

the safe use of agrochemicals? 

6) What is your view on successive governments' incentive of agrochemicals 

subsidy in Ghana? 

7) What arc some of the threats of agrochemicals to humans and to the 

environment? 

8) Have you ever thought of encouraging other forms of farming that could 

prevent this problem? 

9) Do you have any plan for training or alerting farmers on the health and safety 

threats of agrochemicals? 

10) What is your general view on the use of agrochemicals in the Wa 

municipality and your attempt to improve it? 

C: DIRECTORS/DEPUTY DIRECTORS OF MoFA 

1) Arc you aware of the use of agrochemicals by farmers in Ghana and 

specifically farmers in Wa municipality? 

2) Do you encourage farmers in the use of agrochernicals to boost productivity? 

3) How do you encourage farmers in the usage of agrochemicals? 

4) Arc you personally aware of the harm that agrochemicals can cause to 

humans, biodiversity and environment? 
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5) Do you provide enough awareness to all farmers regarding the health and 

safety implications of agrochemicals to humans, biodiversity and the 

environment? 

6) Do you train farmers on how to use agrochemicals safely on the field? 

7) Do you support farmers with protective gears to allow for safe application of 

chemicals? 

) Do you have any measure to encourage thrmers to protect themselves while 

applying chemicals? 

9) Do you think farmers do not like using protective gears and why? 

10) What do you think is the major challenge to safe and healthy use of 

agrochemicals and your attempt to safe guard it? 

D: SARI OFFICIALS 

1) Are you aware of the use of agrochemicals by farmers in Ghana and 

specifically farmers in Wa municipality? 

2) Do you encourage farmers in the use of agrochemicals to boost productivity? 

3) How do you encourage farmers in the usage of agrochemicals? 

4) Are you personally aware of the harm that agrochemicals can cause to 

humans, biodivcrsity and environment? 

5) Do you provide enough awareness to all farmers regarding the health and 

safety implications of agrochemicals to humans, biodiversity and the 

environment? 
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6) Do you train farmers on how to use agrochemicals safely on the field? 

7) Do you support farmers with protective gears to allow for safe application of 

chemicals? 

8) Do you think farmers do not like using protective gears and why? 

9) What measure do you adopt to eliminate obsolete and banned agro- chemicals 

from the market to ensure human safety and environmental health? 

10) What do you think is the major challenge to sale and healthy use of 

agrochemicals and your attempt to safe guard it? 

E: EXTENSION OFFICIALS OF MOFA 

I) What are some of the agrochemicals you encounter or encourage in the field? 

2) Are you aware of the harmful effects of agrochemicals to humans, 

biodiversity, and the environment? 

3) Do you think farmers are educated enough to use agrochemical on the field? 

4) Do you find a way to educate farmers on the harmful effects of 

agrochemicals? 

5) Do you train farmers on how to safely use agrochemicals on the field? 

6) Do you support farmers by providing protective gears to protect them on the 

field? 

7) Do you think farmers like using protective equipments while applying 

chemicals? 

8) Do you witness any form or use of agro chemicals that could lead to human 

danger and the environment? 
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9) flow have you helped to safeguard the harmful effect of agroehcmicals to 

humans and to the environment? 

10) What would you suggest to he the best way to guard against agrochemical 

hazards on the farm and in the community`? 

F: AGROCHEMICAL SELLERS/VENDORS 

1) Educational level of respondent (No educ., Basic, Secondary, Tertiary) 

2) What are the forms of agro- chemicals you sell? 

3) Do thrillers patronize your products and goods (agrochemicals)? 

4) I lave you idea on banned agro- chemicals and do you sell any? 

5) Do you provide famers who buy your products with protective gears to to 

ensure safety? 

6) Do you encourage your customers to use sale!), equipment to ensure safety? 

7) Do you use protective gears yourself in the shop while handling chemicals? 

8) Do you know the harmful effects of agrochemicals to humans, biodiversity 

and environmental resources e.g, water bodies? 

9) Do you provide guidelines for the correct use of the chemicals they buy from 

you? 

10) What do you think you could do to avoid chemical harm on the field and at 

the homes of 

your customers? 
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C: MEDICAL/PUBLIC HEALTH OFFICIALS 

1) Are you aware of the use of agrochemicals in the Wa municipality? 

2) Is your outfit comfortable with the use of agrochcmicals in ensuring food 

security? 

3) What are some of the possible threats of agrochemicals to human health. to 

farmers and non-farmers? 

4) What are the possible threats of agrochemicals to the environment and 

biodiversity? 

5) What is the frequency of cases reported to your outfit which are agro-chemical 

related? 

6) Do you think users of agrochemicals are much aware of the dangers the 

chemicals pose to them, their neighbours, biodiversity and the environment? 

7) What are the likely avenues by which agro- chemicals can endanger humans? 

8) Which categories of persons are most vulnerable to the threats of 

agrochemicals? 

9) Does your outfit create awareness on the threats of agrochemicals to human 

health, that of biodiversity and the environment? 

10) What do you think your outfit could do in the form of a policy to minimize or 

curb the threats of agrochemicals to human health, biodiversity and the 

environment? 
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H: ENVIRONMENTAL PROTECTION AGENCY 

1) Are you aware of the use of agrochemicals by farmers in the Wa 

municipality? 

2) Do you encourage farmers to use agrochemicals on the field without any 

restrictions? 

3) Are there possible threats of agrochemicals to the environment and possible 

harm to biodiversity? 

4) Which environmental resources are most vulnerable to the threats of 

agrochemicals? 

5) Are agrochemicals a threat to human life and health? 

6) Do you think farmers arc much aware of the threats associated with using 

agrocheinicals? 

7) Does your outfit create awareness regarding the threats of agrochemicals to 

humans, biodiversity and environmental resources? 

8) Does your outfit train farmers and agrochemical vendors to ensure that 

precautions are followed to prevent harm? 

9) Do you have a policy that guard against the proper administration of 

agrochemicals? 

10) What are your attempts in trying to control or prevent the threats of 

agrochemicals to human health, life, biodiversity and the environment? 
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I: ENVIRONMENTAL HEALTH PROFESSIONALS 

1) Are you aware of the use of agrochernicals by farmers in the Wa 

municipality? 

2) Does your outfit encourage the use of agro chemicals in die hid to ensuring 

food security? 

3) What are the possible threats of agro chemicals to the health of humans 

especially farmers and people in the community? 

4) What environmental resources are most vulnerable to the threats of 

agrochemicals? 

5) Does your outfit create enough awareness on the possible threats of 

agrochemical to humans, biodiversity and environmental resources? 

6) Do you think fan-ners have enough awareness about the threats of 

agrochemicals to humans and environmental resources? 

7) Do you train fanners and agrochemical vendors on the sate handling and use 

of agrochem icals? 

8) What is your view on the contribution of agro- chemicals to global warmin 

and climate change? 

9) Do you have a policy that regulates, restricts or prohibits certain categories of 

persons from application of agrochemical? 

10) How do you help to prevent the threats of agrochemicals in Wa'? 
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J: COMMUNITY WOMEN FOCUS GROUP GUIDE 

I) Do you participate in the farming activities? 

2) Do you use agrochemicals in your farming activities? 

3) What reasons make you to use agrochemicals on your farms? 

4) Which agrochemicals do you use on your farms? 

5) What role do you play in chemical application on the field? 

6) How do you protect yourselves while helping on the field? 

7) Do you know of agrochemical harm of any kind? 

8) Do you have any training on safe and healthy chemical application? 

9) Do you have any formal education? 

10) Will you like to continue using agrochemicals on your farms? 
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APPENDIX Snapshot of Thesis 
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Thesis Title: Health and Salty Management Challenges of Agrochcnuicals in 
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Supervisor: Naa Ernest Kunfaa (PhD) 
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Introduction: Background information and Significance of Study. 

Theoretical and Conceptual Framework: Deliberations and descriptions of the 

subjects, origins, purpose of development, positive roles, negative implications, 

health threats to humans, biodiversity and environment. as well as sale 

management practices. 

Methodology of Research: Qualitative method was used and data collection 

instruments such as focus group discussions, non participant observation (simple 

observation checklist) and interview guide. Time line was six months, 

Findings: Tables were presented to represent interview and locus group 

discussion out comes. Field observation pictures were presented in the form of 

plates to affirm findings. 

Analysis of Data: Bar Charts and Pie Charts were used to complement the 

analysis process. 

Conclusion of Thesis: Researcher presented a vivid conclusion from findings, 

Recommendations: Relevant recommendations were made to ,,lake-holders to 

augment policy direction and advance knowledge for holistic development. 

Referencing; APA Referencing was provided to support the research work. 
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