Chapter One
Introduction

1.1 Background to the Study

The negative consequences of global warming influence agriculture both directly and
indirectly. Global warming and agriculture are connected phenomena that both occur on a global
scale. The average temperature of the earth's surface, atmosphere, and oceans rising as a resul&
the greenhouse effect is known as global warming '. If appropriate action is not t&%ﬁ%{s
widespread issue could have a negative impact on people's life. Recent years have@a rise in
the importance of global warming as an environmental concern. As a resw&%@ is alarming
evidence of numerous consequences for human health 2. Due to the W%" g air quality, rising
temperatures, and increased frequency of extreme weather eve& it poses concerns to public
health including increased morbidity and mortality.

According to the World Health Organization’sﬁ\&%nent, global warming is responsible
for at least 150,000 fatalities annually *. One @gﬂiggest health concerns of the twenty-first
century is global warming. Although there@een periods of climate change since the middle
of the 20th century, the rate andwscope of human impacts on the climate system are
unprecedented. People regular their environment in the name of pleasure and in an effort
to advance technology a@@ativity, which has had a negative impact on health. Total annual
global temperature@"&%nce the industrial revolution has been little over 1 degree celsius, or
almost 2 degrees@‘\renheit. It increased on average 0.07 degrees celsius (0.13 degrees fahrenheit)
per 10 years from 1880, the year that accurate recordkeeping started, and 1980. But the rate of
growth has more than doubled since 1981. The annual increase in global temperature over the

previous 40 years has been 0.18 degrees celsius, or 0.32 degrees fahrenheit, every decade *.



The climate of Africa includes a variety of climates including equatorial climate, tropical
wet and dry climate, tropical monsoon climate, semi-arid climate, and subtropical highland
climate. Global warming poses a serious threat to species worldwide °. Except for very high
elevations on the edges of the continent, temperate climates are uncommon. The most vulnerable
continent on earth is Africa 6. Numerous variables, such as poor adaptation capability, a high?»
reliance on ecosystem products for livelihoods, and an underdeveloped agricultural pro

system, contribute to this susceptibility ’. ‘§>

cades, and
'\

Nearly the whole surface of the globe is predicted to warm over the co%g
mean worldwide rainfall will rise 8. The rapid effects of global warming @ke large areas of
the African continent uninhabitable, which would be disastrous for health, food security,
and poverty > '%. Although changes are anticipated, regional Xon rainfall in the tropics are
anticipated to be much more spatially variable and the sig%f ange at any particular location is
frequently less certain. There is variation in knov@; of commercial farmers towards global
warming ', @

An in-depth understanding of the multi@ers of factors that shape farmers’ knowledge and
attitude of climatic risks and @%aptive responses is a prerequisite for well-targeted
agricultural adaptation ;ﬂin ing. Findings revealed that 51.2 percent of the farmers
had moderately favog@ttitude towards climate change effect. Commercial farmers' actions
that contribute al warming include deforestation, bush burning, enteric fermentation, and
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the usage of nitrogenated fertilizer. Greater comprehension of farmers' knowledge and
perspectives on global warming would have an impact on their propensity for practices!?.

The measured surface temperatures in Africa between the late 19th and the early 21st centuries

have usually increased by about 1° C, but locally by as much as 3° C for the minimum



temperature in the Sahel at the end of dry season !3. Precipitation trends as observed show

4 Regional variations in temperature and

expected regional and temporal differences
precipitation have been noted '°.

According to a United Nations report, climate change is having an increasing influence on
the continent of Africa, particularly harming the most defenseless people. It is also causing food
insecurity, population relocation, and stress on water resources. Global warming thus
threat to human health, the availability of food and water, and socioeconomic growt @wa 16,
In today's economic conversation, the issue of global warming and its effe%;iularly in
developing African nations like Nigeria, have gained center stage !”. Cor@;%ssues brought on
by global warming greatly outweigh the answers proposed by the @%ﬁlytical methods used
to guide responses to significant environmental difficulties.

Not because of the variations in expected chan butTather because of sensitivity and

adaptation capability that varies among countries a@ ons, global warming has a considerable

impact on developing countries, especially t %ral resources they possess and depend on. '%.

Due to their gross domestic product @OSS national income (GNI), and heavy reliance on

agriculture, a sector that is sensi@o

to the effects of climatic C}& d are most affected by them 1°.

limate change, developing nations are more susceptible

Additionally, thj% many poor people in these nations, making them more susceptible to
the consequenc lobal warming 2°. African nations appear to be particularly vulnerable to
climate change, since 33 of the 59 nations that are most at risk from global warming are found on
this continent 2!. The majority of African nations are located in a subtropical region with high
levels of climatic variability. Nigeria is located in West Africa, bordering the Gulf of Guinea and

the Atlantic Ocean. It has a land area of 923,768 km2 and is located roughly between latitudes 40



and 140 North and longitudes 3 and 15 East. Nigeria has two seasons (dry and wet), with the dry
season running from November to March and the wet season extending from April to October. It
has a warm, typical tropical climate with somewhat high temperatures.

The South's coastal regions get a high temperature of 37°C and a low temperature of 10°C.
Further north, where temperature swings from 35°C to 60°C are frequent, the climate is humid.?»
The Niger Delta, one of the largest wetlands in the world with an average area of 70,000 1
a significant aspect of Nigeria's coastal and marine ecosystem. The mangrove ft #@)f the
nation are the third largest in the world and the largest in Africa ?2. With ‘%‘eﬁnated 206
million people, Nigeria is the most populous nation in Africa 3. The %{‘%ies of people in
Nigeria lives in rural areas and depend on migratory livestm@ﬁng and subsistence
agriculture. Between January and March 2021, Nigeria's Nture contributed more than
22.35% of the country's GDP?*, Global warming has aﬁQQp Ct on Nigeria, just like it does on
other developing nations, and it seriously jeopard@?};%l‘orts to eradicate poverty and promote
sustainable development . Q

Nigeria's climate has changed, as %)ced by rises in temperature, erratic rainfall patterns,
sea level rise and flooding, dro %d desertification, land degradation, an increase in the
frequency of extreme w;g{hg:,évents, a decline in fresh water resources, and a loss of
biodiversity. Nigeria ‘@und 95.6 million rural residents that rely on climatically sensitive
natural resourc their livelihood, making the country vulnerable 2°. Nigeria has seen a
similar calamity brought on by global warming to the one that devastated the North-Eastern
region, currently made up of the Borno and Yobe States, and caused the Southern part of Lake

Chad to dry up inside Nigerian territory.



Since the beginning of the 1970s, as the number of prolonged droughts increased, the lake
has shrunk by 90%. In 1963, the lake's surface size was 26,000 square kilometers. It is currently
no longer more than 1500 square kilometers 2. While the downward trend is unabated and as
land is being destroyed by the rising temperatures, the Sahara desert is moving quickly
southward. Variation in rainfall is expected to keep rising. Rising sea levels and increasing
precipitation are predicted to worsen flooding and coastal land submersion in Southern regious.

Due to a decrease in precipitation and an increase in temperature, droughts\have also

become a constant in Nigeria and are anticipated to persist in Northern Nigeria”?®

. People
migrated in great numbers from the North East to the greener plateau and mjddle belt region in
quest of more arable land as farmland and the surrounding viltages were gobbled up by
spreading desertification. Numerous Fulani herders were foreed o relocate to the South and
Middle Belt due to increasing desertification, which«spark€d fights with crop farmers that
resulted in hundreds of fatalities 2°. The vegetation iS\currently struggling with changes in the
rainfall sequence in the southern regions of Wigeria, which are notorious for receiving a lot of
rain. Due to desertification, there is a\risk” of losing around 30 ha of agriculture year 3°.
Additionally, it was discovered thatdainfall durations and intensities had increased, resulting in
significant runoff and floodinginseveral areas of Nigeria !,

Reducing agricultural emissions, namely methane and nitrous oxide, could play a
substantial role jntaitigating global warming, as agricultural activities contribute significantly to
anthropogenic global warming 2. Although some natural occurrences contribute to greenhouse
gases (ghg) emissions, the overwhelming consensus among the world’s most reputable climate

scientists is that human activities are responsible for most of this increase in temperature. Food is

a basic human need, and a healthy diet is a key component of our health and wellbeing. To fulfill



our growing demand for food and a variety of flavors, a sophisticated and increasingly
worldwide manufacturing and transportation system has emerged. Today, a shrimp from the
Ondo State could be served with rice from India in a restaurant in London in a matter of days.
Our food is produced, stored, processed, packaged, delivered, prepared, and served before it
reaches our plates. Food supply emits greenhouse gases into the atmosphere at every stage.

A number of recent, well-known papers have also called attention to agriculthcal
emissions *3. It also emphasized the possibility of a reduction in order to adhere to envireninental
commitments 3. The impact of methane (CH4) and nitrous oxide (N20), the two fnain ‘greenhouse
gases emitted from agricultural output, and specifically how they differ-front carbon dioxide,
appear to be increasingly neglected or misinterpreted in marty> studies of agriculture's
involvement in global warming (CO2).Understanding thesg “variations is essential for
understanding what the mitigation of various gases may _accomplish in the context of the Paris
temperature goal as well as for informing policy déeisions. Methane and nitrous oxide, two
potent greenhouse gases, are released in substantial quantities by animal and crop production,
respectively 333637, Livestock create methang*during digestion as a result of enteric fermentation,
which is then expelled through the fatts and belches of ruminant animals.

Methane is a byproduct.of the digestion process known as enteric fermentation, which
occurs in the rumen_ ofleattle and transforms carbohydrates into simple molecules for blood
absorption. It camalso escape from organic waste and manure that have been stored in landfills.
Organic and mineral nitrogen fertilizers produce nitrous oxide emissions in an indirect manner.
Paddy rice production, where flooded fields prevent oxygen from accessing the soil, accounts for
another 8% of human-linked emissions of agricultural methane. Since the start of record keeping

in the 1980s, methane has been responsible for around 30% of the global warming that has



occurred 36. In actuality, carbon dioxide emissions decreased during the pandemic-related
lockdowns of 2020, but atmospheric methane increased, according to data from the United States
National Oceanic and Atmospheric Administration . In spite of nitrous oxide's growing

contribution to global warming and impact on the ozone layer, not much has been done to

Yy

of nitrous oxide. It is a powerful greenhouse gas that can trap heat around 300 time tor than

control this climatic pollutant.

Agriculture, particularly bacteria in fertilized soils and animal dung, is the primary

carbon dioxide *°. One of the main greenhouse gases is nitrous oxide. Pesticiq%fe“ ilizers, and
other harmful agricultural chemicals have the potential to contamina%%n water, marine
habitats, air, and soil. They may also linger in the environmen @5@ years. Numerous
pesticides are suspected of interfering with both people and wi st hormonal systems. Runoff
from fertilizers affects coral reefs and streams. &

Approximately 69 percent of the fresh w t&,& the world is used by the agriculture
sector. Without innovative conservation stra@ agricultural production uses too much water
and lowers the quality of the water. Thi a negative effect on freshwater systems all around

S

the world. A common greenhou@%

burning is carbon dioxide.{%' Iture-related land-use changes have a much greater impact on

roduced by land usage, deforestation, and crop residue

global warming. As a f their ability to absorb carbon dioxide from the atmosphere, plants,
forests, and ot %tural ecosystems have been storing enormous amounts of carbon for
thousands of years. Burning crop leftovers and clearing vegetation on this untamed land will
change its purpose from being a carbon sink and store to a source of greenhouse gas emissions

for farming, contributing to global warming “°.



The usage of gasoline-powered farm equipment is one farming practice that significantly
contributes to the buildup of greenhouse gases in the environment. Enhancing efficiency and
supporting renewable energy sources will aid in lowering greenhouse gas emissions from the
agricultural industry. In order to comprehend and address the global climate catastrophe,
demographic patterns and variables are crucial. By 2050, an extra 2 billion people will join the
human race, and an additional 1 billion by 2100 4!, %\

Emissions of greenhouse gases, which affect the climate, tend to rise ‘a&ﬂt of
population growth and rising consumption. Rapid population expansion exac&tg\s the effects
of global warming by taxing resources and putting more people at dang%ﬁg%ﬁ climate-related
hazards, particularly in areas with limited resources *>. From 2015 @' Earth experienced the
warmest years on record, capping a long-term warming trend 4 global average temperature
has increased to nearly 10 C (nearly 20 F) above %in ustrial levels, according to the
Intergovernmental Panel on Climate Change (IPCQ}"}?Ch estimates that human emissions of
greenhouse gases like carbon dioxide (C02)§®\ane (CH4), and nitrous oxide (N20) are to
blame 44, \%)

Countries reaffirmed the s Agreement's objective of keeping the rise in the world's
average temperature well &QZO C and pushing efforts to keep it at or below 1.50 C #°. They
continued by expressin rok and grave concern over the 1.10 C of warming that has been
produced by hu@tivity to date and the fact that effects are already being felt in every region.
The average temperature increase on Earth is predicted to reach 1.50 C between 2030 and 2052
if current warming trends continue “°.

Any increase in global warming above this point would harm many of the planet's

terrestrial and marine ecosystems by sharply increasing the probability and frequency of extreme



weather occurrences. Holding the temperature increase to 1.50 C requires fundamentally altering
the processes that generate the greatest amount of greenhouse gas emissions, particularly burning
fossil fuels for energy, industry, transportation, and burning crop residues. It also requires
reducing the amount of tree cutting and cow farting. It has been established that global energy
efficiency improvements, energy production from renewable resources like solar and wind,?»
electrification of transportation, and the use of backpacks to collect cow fart and belch w

help to lower greenhouse gas emissions 4%, \Q}
b

In Oyo State, crop output is primarily dependent on rainfall; neve@e's\ irrigation
system usage is minimal. Due to the great degree of unpredictability in tlegéhning and end of
the wet season, the duration of the growth season had never been ith~'. Rain can start early
in certain years or come late in others. This fluctuation make '\allenging to prepare for crop
type and variety selection and sowing 2. The worldwidecpanel on climate change declares that it
is 95% certain that human activity is to blame f@}e recent increase in global warming >3,
Floods, droughts, and heavy rainfall are ex of sudden phenomena that point to global
warming in Oyo State 3% 33, \%)

The failure of farmers to ‘p%hend the climate upon which their livelihood is built
renders them obsolete. Th&mnt growth in the human population has increased the demand
for food as climatic V‘@ty is adversely affecting crop productivity. As a result, suitable land
for agricultural ction is under strain. In order to ensure food security for human life,
agricultural methods, particularly crop production and livestock raising, will need to adapt to
changes and variability in climatic circumstances .

Understanding the attitudes and risky behaviors of specific farmers and farming

communities also helps to generate additional information relevant to policy as well as



interventions to address the challenge of sustainable development and agricultural activities in
light of variable and uncertain environments, which not only improves location-specific insights.

As the temperature, which typically fluctuated between 26 and 31 degrees centigrade, climbed to

as high as 36 centigrade, Oyo State saw a remarkable deficiency of rainfall in 2020 °7. The
effects of the drought on the farmers are far-reaching because so many of them are no%
experiencing losses thanks to the poor government's assistance and favoritism. %\

A significant sufferer of these climate-induced changes is agriculture, which Qbues to
be a concern for the human environment both globally and specifically in Nig%‘.;%spite this,
adaptability still faces threats from changing climatic processes, conditie%(\y\ald consequences.
These dangers must be addressed since any danger to commercial QQS Iture could exacerbate
farmer poverty and cause widespread food insecurity and Xe In Oyo State, the rising
temperatures and precipitation destroy fields, crops, anda&tle n addition to washing down roads,
making it challenging to visit farms and sell produ@ espite these difficulties, there are few
research on the knowledge, attitudes, and at-ri haviour of commercial farmers in Oyo State,
Nigeria, towards global warming. \%)

Farmers' revenue has be@lg%ﬁcantly impacted by this stress, necessitating research
into climate change adapta&cnéi the future of agriculture in Oyo State. This will make it easier
to make wise judgme%% implement sustainable policies to address the problems that climate
unpredictability, ‘Q ts for farmers. The majority of Africa's poor are farmers, and they are at
danger of suffering tragic crop failures, decreased agricultural productivity, increasing hunger,
malnutrition, and infections. The developing world is expected to have the biggest yield drops,

56

widening the wealth gap between the Nations “°. This phenomenon threatens to worsen

vulnerabilities, erode hard-won gains, and gravely jeopardize prospects for development as

10



Africans work to end poverty and promote economic progress. Therefore, coordinated measures
are required to combat this threat. Farmers' educational backgrounds often have an impact on
their awareness of and attitudes concerning global warming. This influences their choices, habits,
and receptivity to the event.

Furthermore, since oil was discovered in Nigeria, the government's focus has shifted
from agricultural to the development of petroleum resources, posing numerous avoidable {é)@
agriculture and the environment. This phenomenon threatens to worsen Vulnerab'H@erode
hard-won gains, and gravely jeopardize prospects for development as Afr%lﬁork to end
poverty and promote economic progress. Therefore, coordinated me@;%s are required to
combat this threat. Farmers' educational backgrounds often have a&%’on their awareness of
and attitudes concerning global warming. This influences thei tees, habits, and receptivity to
the event. Additionally, since oil was discovered in Nigetia, the government's focus has shifted
from agricultural to the development of petroleum @qur es, posing numerous avoidable risks to
agriculture and the environment. In addition, @rmal Nigerian farmer may find it challenging
to adjust or replace his or her conventiofial ing methods, despite the fact that doing so could
seriously jeopardize efforts to ad@mate change *°.
1.2 Statement of the Prob

Scientific evide ontinues to confirm that activities of the farmers are among others
contributing to %rming of the planet ®. The by-products of agricultural industry including
carbon dioxide, methane, nitrous oxide and other greenhouse gases have risen dramatically in
recent decades leading to an overall increase in sea levels. Based on baseline observation, at-risk
behaviour of commercial farmers like deforestation, bush burning, rice production, use of

nitrogen fertilizer as well as enteric fermentation from the cattle continues to contribute to global
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warming. The effects of these practices include food insecurity, trauma, drought, famine, flood,
desertification, dehydration, hyperthermia, air pollution, water and vector borne diseases.

If the effects of global warming are left unresolved, the impact on ecosystems and
human quality of life may be devastating. As such, the knowledge, attitude and at-risk behaviour
of critical stakeholders like commercial livestock and crop production farmers are important to
mitigation of the obstinate effects of global warming, particularly in an agrarian State

Oyo State. Researches in this line of inquiry are scanty, hence, this study is indee?%@to fill

gaps. This study therefore, investigated knowledge, attitude and at-risk behav%of\ ommercial

1.3 Aim and Objectives of the Study \Q%)
\

farmers towards global warming in Oyo State, Nigeria.

The aim of this study was to investigate knowledg@[ude and at-risk behaviour of
commercial farmers towards global warming in Oyo ,@ igeria.
The objectives were to:
1. examine the level of knowledge o%hl warming among commercial farmers in Oyo
State. ‘{\)
2. assess the attitude tow@\wﬁal warming among commercial farmers in Oyo State.
3. examine at-risk &pur of commercial farmers in Oyo State towards global warming.
4. determine @‘%ationship between knowledge and attitude of commercial farmers
towards@al warming in Oyo State.
5. establish the relationship between knowledge and at-risk behaviour of commercial
farmers towards global warming in Oyo state.
6. establish the difference in knowledge of global warming among commercial farmers in

Oyo State, based on educational qualification.
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1.4 Research Questions
The following research questions were answered in this study: @);

1.

establish the difference in attitude among commercial farmers towards global warming in
Oyo State, based on educational qualification.
establish the difference in at-risk behaviour towards among commercial farmers towards

global warming in Oyo State, based on educational qualification.

What is the level of knowledge of global warming among commercial fa@! in Oyo
State, Nigeria? (6 "

What is the attitude of commercial farmers in Oyo State toward@ warming?

What is the at-risk behaviour of commercial farmerS\ Oyo State towards global

warming?

1.5 Hypotheses @

The following hypotheses were tested in this st%a .05 alpha level.

1.

There is no significant relationsl%?@fween knowledge and attitude of commercial
farmers towards global warmiqk&yo State.

There is no signiﬁc@ tionship between knowledge and at-risk behaviour of
commercial farm %Nards global warming in Oyo state.

There is n@ﬁcant difference in knowledge of global warming among commercial
farmers@yo State, based on educational qualification.

There is no significant difference in attitude among commercial farmers commercial
towards global warming in Oyo State, based on educational qualification.

There is no significant difference in at-risk behaviour among commercial farmers

towards global warming in Oyo State, based on educational qualification.
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1.6 Significance of the Study
The findings of this study would be helpful in the following ways:

In the first instance, the outcomes of this study may provide essential and latest infornfatiorn
on knowledge, attitude and at-risk behaviour of commercial farmers in Oyo StateNNigeria,
towards global warming. The outcome of this study may encourage agridultural research
institutes, policy makers, governments, non-governmental organisationsN\and other relevant
stakeholders to create interest in planning or designing programme‘@n knowledge, attitude and
at-risk behavior of commercial farmers towards global warmipg..The findings of the study would
serve as a knowledge base and reference point for otheragsearchers in public health who may be
interested in global warming related issues.

1.7 Scope of the Study
The scope of this study focused on the following:

This scope of this study focused on independent variables of knowledge, attitude and at-
risk behaviour, while global warming was examined as dependent variable. In addition, cross
sectional research design was used, while the commercial farmers who are duly registered with
Oyo State Agribusiness Development Agency (OYSADA) served as the population of this study.
The study was carried out in three zones across Oyo State; which comprises Ogbomoso, Oke-
Ogun and Oyo zones respectively. A self-developed questionnaire was used as instrument for
data collection, while simple random and disproportionate sampling techniques were used to

select the respondents.
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1.8 Limitation to the Study @);

Some of the respondents felt reluctant in the process of administration of \Unnaires.
However, the affected respondents were persuaded and assured by the@aazher on the

confidentiality of their responses. In the means of the above limitation Cault stands valid.
1.9 Operational Definition of Terms \QQ)
The relevant constructs in the study are operationalized as f@

e Global Warming: This is a gradual increas @ overall temperature of the earth’s
atmosphere generally attributed to the%e ouse effect caused by increased level of

greenhouse gases. &Z

e Knowledge of Global Warmifig: This is the fact or information and skill acquired through
experience of practical@standing of global warming.

e Attitude towards@%al Warming: This is the disposition of a commercial farmer to
respond positively or negatively towards a particular event or situation such as global
Warmin®

e Atrisk behaviour towards Global Warming: These are practices by the commercial
farmers which can increase the occurrence of global warming. These include

deforestation, bush burning, rice production, use of nitrogenated fertilizers.
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Commercial Farming: This is the large-scale livestock rearing and production of crops for
sale which are intended for widespread distribution to retail or wholesale outlets.
Commercial Farmers: These are the group of people (male and female) that plant crops
and rear animals in large-scale with the intention of selling the products at the market.

Educational qualification: It refers to the official confirmation, usually in the form of s

certificate, diploma or degree, certifying the successful completion of an e@

programme. \@
Semi-urban Farming: It is the agriculture practices within and areund .cities which

compete for resources to satisfy the requirements of the urban po Q%o .

%
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Chapter Two %\
Review of Related Literature @)

This study examines knowledge, attitude and at-risk behaviour towards gf&%\LWarming

among commercial farmers in Oyo State. In order to give a strong theoretical se as well as

AN

conceptual and empirical evidence for the variables being studied%q;aant literature were

reviewed under the following sub-headings: \q

A

2.1 Conceptual studies
2.1.1 Overview of Global Warming
2.1.2 Concept of Climate Change
2.1.3 Greenhouse Gases and their Emissions from Agriculture
2.1.4 Causes of Global Warming
2.1.5 Occurrence of Global W \ﬁ@yin the World, sub-Sahara Africa and Nigeria
2.1.6 Health Consequenc Global Warming on Human and Environment
2.1.7 Overview of C(on@al Farming and Farmers
2.1.8 Overview of Farming in Oyo State
2.1.9 Preveﬁlt\ﬂ@’fﬁgation and adaptation of Global Warming
2.2 Theoretical Review
2.2.1 Milankovitch Theory
2.2.2 Health Belief Model
2.3 Review of Empirical Studies
2.3.1 Knowledge of Global Warming among Commercial farmers
2.3.2. Attitude towards Global Warming among Commercial farmers

2.3.3. At-risk Behaviour towards Global Warming among Commercial farmers
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2.4 Conceptual Framework
2.5 Summary of Gaps in Literature

Endnotes

2.1 Conceptual Studies %\}
2.1.1 Overview of Global Warming Qg)

Since 1880, the Earth's average temperature has increased by 0.140 de re‘%ahrenheit
every decade; but, since 1981, the rate of warming has increased by more tk@wics that amount.
0.180 Celsius (0.320 Fahrenheit) !. Since the industrial revolution, t erature of the air on
Earth has increased. The overwhelming body of data sugg %t human actions, notably
emissions of heat-trapping greenhouse gases, are prima& blame for our planet's warming,
with some contribution coming from natural variabili .

The average global temperature on Earth isen by at least 1.10 centigrade (1.90 degrees
Fahrenheit) since 1880, according to or@)ke;earch headed by scientists at NASA's Goddard
Institute for Space Studies (GISS) warmest year on record is a tie between the years 2016
and 2020°. The five warmest @n record have all happened since 2015 while nine of the ten
warmest years since @1 e happened since 2005 °. Many studies have revealed that the
effects of climate @1 ¢ are already impacting people, refuting the assertion made by climate
change skepticst%t there has been a "pause" or "slowdown" in the rise of global temperatures 7.
8. One of the most important environmental problems of our day is global warming, and there is
alarming evidence that it will have a wide range of negative effects on human health.

The term "global warming" refers to the climate changes caused by various human activities,

such as the burning of fossil fuels (coal, oil, and gas) and extensive deforestation, which release
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greenhouse gases into the atmosphere °. These gases act as blankets over the earth, absorbing
infrared radiation and maintaining a cooler climate. Extreme weather occurrences like heat
waves, droughts, cyclones, wildfires, blizzards, and rainstorms are on the rise as a result of this 10,
Because of its negative consequences on ecosystems and human populations (including, for

example, significant sea level rise), global warming is one of the most important environmental
problems ', %\}
Because they prevent some of the sun's heat from bouncing back into space an @'ain a
habitable climate on Earth, greenhouse gases are a natural occurrence an%ic;%al to the
existence of people and numerous other species. C;\%

However, the amount of greenhouse gases in the atmosphere&% eased to record levels
not seen in three million years following more than a cent a half of industrialization,
deforestation, and large-scale agriculture '2. The tot@%lm unt of greenhouse gas (GHQG)
emissions increases along with population growth; e¢enomic expansion, and improvements in
living standards. @

Alarming research suggests tha@fpping points that could have resulted in permanent
changes to the planet's climate @m and major ecosystems have already been achieved or
passed. Ecosystems as diﬁfﬁg)&s the artic tundra and the amazon rainforest may be on the
verge of significant ,@ due to warming and drying !}. Mountain glaciers are receding
alarmingly, an ng-term implications of decreasing water availability during the driest
months will be felt for many generations.

We are in a defining moment and it is the defining problem of our time. The effects of
global warming are unparalleled in magnitude, ranging from changing weather patterns that

endanger food production to increasing sea levels that increase the likelihood of catastrophic
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flooding. Without immediate action now, future adaptation to these effects will be more difficult
and expensive. The International Panel on Climate Change's recent scientific study reveals
climate trends across the globe !2. The ability of ecosystems to support food production, ensure
the supply of freshwater resources, offer ecosystem services, and encourage rural

multifunctionality has been impacted by changes in land use and an increase in the demand for
water resources. %\

Scientists calculated each greenhouse gas's global warming potential (GWP) 1 @rison
to carbon dioxide, which has a GWP of 1, to determine how much it will cg@‘lﬁto global
warming or trap extra heat over a specific period of time (often 100@%&% This, however,
depends on how well the gas traps heat and how long it rem@%ﬁe atmosphere before
decomposing. A methane molecule, for instance, degrades fa ingers in the atmosphere for
around 12 years '*. Methane and nitrous oxide, however&m re powerful. In other words, they
effectively trap more heat than carbon dioxide, whi@}s a far longer lifetime.

Despite the focus on carbon dioxide, m@ and nitrous oxide are also extremely strong
gases. Compared to carbon dioxide, nlisuse gases have higher global warming potentials
(GWPs). A given amount of a ﬁse gas, such as methane, which has a GPW of 25, is
converted into an equivale&g.gﬁnt of carbon dioxide using the carbon dioxide equivalent (CO
2) and GWP. 84 kilc@of carbon dioxide are released for every kilogram of methane, and
298 kilograms o‘h: dioxide are released for every kilogram of nitrous oxide, for instance!®.
2.1.2 Climate Change Concept

Understanding the distinction between weather and climate is the first step in
comprehending climate change. The current atmospheric conditions are referred to as the

"weather." It also incorporates adjustments that are anticipated over the following few days, such
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as changes in temperature and rainfall. The type of weather that is commonly anticipated in a
location is referred to as the climate. This includes outlining the variety of potential conditions.

Naturally, the climate changes from decade to decade and from one year to the next.
Variations in the sun's heat output as well as natural processes connecting the atmosphere, ocean,
and land are to blame for this. Climatic change can result from human action in addition to
changes brought on by natural climate variability 6. These human factors are mostly to blametfor
the current type of climate change. Despite the fact that the terms "global warming" afd\'climate
change" are sometimes used interchangeably, the former is only one component‘of the latter. The
term "global warming" describes the rise in global temperatures primarily, brought on by an
increase in the atmospheric concentration of greenhouse gases.

Climate change is the term used to describe long-term, pregressive changes in the variables
that make up the climate, such as precipitation, temperature, and wind patterns 7. The weather is
significantly different from the norm. Our climafte is, changing at a rate that is unheard of,
according to strong scientific data. The majetity 6f land regions are expected to see more hot
days and heat waves in the future, accordingo the Intergovernmental Panel on Climate Change,
which would likely put additional’straih on the already-stressed biodiversity in these areas '%.
With rising surface temperatures,) melting ice and snow, rising sea levels, and increased climate
unpredictability, there is\$cientific agreement that the world's climate is changing.

On human_health, these changes are anticipated to have significant effects. Many of these
effects have established, practical public health solutions, but the extent, timeframe, and
complexity of climate change are unprecedented. The warming and cooling of the globe
occasionally lasted for thousands of years, according to historical documents that date back about

15,000 years . Climate scientists extrapolate the results from obtaining and analyzing ice cores
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from past atmospheres, sediment pollen, and ancient tree rings in order to demonstrate the true
nature of climate change %21,

Humanity has a global dilemma in the form of climate change, and anthropogenic activity
unquestionably contributes to the problem's escalation 2. Around the world, it has caused a wide

range of physical and biological changes that have had a negative impact on agriculture, people,

and the environment 23, %\

There is growing evidence that climate change increases the risk to billions o@ves
and wellbeing. Weather-related health consequences can have a direct impact pe'? le's health,
or they can have an indirect impact on people's health through affectinéé&o%omies, access to
healthcare, social structures, and ecosystems. While human activity. en the largest driver to
climate change over the past century, natural factors only. \&up a minor portion of the
problem 22, &

According to the International Panel on Climate nge (IPCC), there is clear evidence that
human activity is influencing the way the@ate system is changing. Since the time of
Hippocrates, weather and climate hav ’6@ ecognized as having an impact on human health,
Hyperthermia is brought on by@ ypothermia by cold, and hunger by droughts. Floods,
hurricanes, tornadoes, and rg;,)ﬁres cause displacement and fatalities 2> 26, Numerous vector-
borne diseases, such Qlaria, Rift Valley fever, zika, chikungunya, and dengue fever, are
affected by cli weather, which also affects their likelihood of spreading?’.

Weather also affects the risk of foodborne and waterborne diseases and of emerging
infectious diseases such as hanta virus, Ebola hemorrhagic fever, and West Nile virus ?%. In a
number of papers, the World Health Organization underlined the direct and indirect links

between climate change and health. Temperature fluctuations and an increase in extreme weather
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events have an immediate influence on health and can result in heat-related illnesses or physical
damage.

Changes in water and food availability, rising malnutrition and diarrheal disease, an
increase in allergens and air pollution, an increase in respiratory and cardiovascular diseases,
changes in disease ecology, and outbreaks of infectious diseases are just a few examples %
indirect effects that result from ecological and human system changes brought on by
change. \Qb

Current estimates indicate that climate change is expected to cause appr%nq\t y 250,000
additional deaths per year, from malnutrition, malaria, diarrhea and heat e%gi\sglobally. Models
predict that by the year 2100, the world’s mean temperature will 4 %E and Earth might be
unrecognizable if greenhouse gas emissions are not curbed signi tly 2.

2.1.3 Greenhouse Gases &

The greenhouse effect is brought on by greeghotse” gases, which absorb and emit thermal
infrared radiation. When sunlight hits the s @ of the Earth, some of the light's energy is
absorbed and then reradiated as infrared@g, which humans experience as heat. These infrared
rays ascend to the atmosphere ar@ﬁindered, will reenter space. The planet gets warmer due
to greenhouse gases becau&g;dtrap heat 3°. This includes halogenated gases (such as chlorine,
fluorine, and bromj@vater vapor, carbon dioxide, methane, ozone, nitrous oxide,
chlorofluorocar nd perfluorocarbons.

The carbon cycle is a natural process whereby carbon is moved from one natural carbon
reservoir (the atmosphere) to another (the seas, the land biosphere, etc.) using carbon dioxide
(CO2). It is a chemical compound made up of molecules, each of which has a covalent double

bond between two oxygen atoms and one carbon atom 3!. A colorless and odorless gas called
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carbon dioxide is one that exists in nature. It sublimates at -70 0C, has a water vapour density of
1.53, and is only marginally soluble in water. At room temperature, it exists as a gas.

Burning fossil fuels (coal, natural gas, and oil), solid waste, trees, and other biological
materials releases carbon dioxide into the atmosphere. It also results from specific chemical
reactions (such the production of cement) 32. Since the reservoirs on land and in the oceans are
far larger than those in the atmosphere, even slight changes in these larger reservoirs cou
a significant impact on the concentration in the atmosphere. In recent years, atmospheric_¢arbon
dioxide levels have increased by more than 40%, from a preindustrial abundan&f % 0 parts per
million (ppm) of dry air to over 400 ppm 33. Hypoxia is caused whqf_r%y\smple asphyxiant
removes oxygen from the breathing atmosphere. Cardiovascular ms such tachycardia,
arrhythmias, and ischema are noticed after exposure to asphyxi \

The heart experiences a direct toxic effect from caa;&n ioxide, which reduces contractile
force. It is also the strongest known cerebrovascee-l) ilatant and a vasodilator. Additionally
observed are respiratory side effects as c@s, hyperventilation, and pulmonary edema.
100000 ppm for 1 minute is the;i&@ fatal concentration (inhalation) for humans 3%,
Anthropogenic carbon was relea@%s carbon dioxide into the atmosphere over the timescales
we are interested in. When &wastes from wheat, sugarcane, rice, and other crops are burned,
a significant amount @on dioxide is released into the atmosphere, poisoning both the soil
and the air. QQ

According to a study, the burning of crop residue resulted in the emission of 149.24 million
tonnes of carbon dioxide *°. One centimeter of soil is heated by burning paddy straw, bringing
the soil's temperature up to 33.8 to 42.2 degrees Celsius. The bacterial and fungal communities

necessary for a rich soil are eliminated as a result. According to one study, burning one tonne of

30



stubble results in the loss of 5.5 kg of nitrogen, 2.3 kg of phosphorus, 25 kg of potassium, and
more than 1 kg of sulphur. Natural gas, which has seen a more than 50% increase in popularity
as a comparatively clean source of fossil energy over the previous two decades, is primarily

composed of methane (CH4) *¢. Because it can be observed bubbling up from marshy locations

Yy

atmosphere is made up of the gas. It has a lifespan of around ten years on average, ed to

where organic material is decomposing, its common term used to be marsh gas.

Methane is a problem since it affects the climate externally. A very small portion

centuries for carbon dioxide, and it decomposes far more swiftly. Therefore, @g\l g methane
emissions could offer temporary relief as governments and corporations @%&0 make the more
challenging switch from fossil fuels to clean energy. q@

There are many anthropogenic (influenced by human natural sources that release
methane. Landfills, oil and natural gas systems, agricul&ta ractices, coal mining, stationary
and mobile combustion, wastewater treatment, an@c industrial operations are among the
sources of anthropogenic emissions. Nearly@of all anthropogenic methane emissions are
thought to come from China, the U‘n'& es, Russia, India, Brazil, Indonesia, Nigeria, and
Mexico *7. Q

N\

To reduce methane e&g;ds, scientists are looking into two connected issues. First, what
are the principal sou;@ methane? Second, where are the worst offenders? According to a
research, livest Qhe main source, accounting for 31% of the total global *¢. Methane has a
significantly lower atmospheric concentration than carbon dioxide (less than 2 ppm compared to
around 370 ppm for carbon dioxide), yet its warming effect is still significant. This is due to
methane having an enhanced greenhouse impact that is approximately 84 times stronger than

carbon dioxide.
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Ground-level ozone is a dangerous air pollutant and a greenhouse gas, and methane is the
main contributor to its creation. Exposure to this pollution causes 1 million premature deaths
annually 3¥. Methane (CH 4) levels have increased by more than 160% from preindustrial times,
from a preindustrial abundance of roughly 700 parts per billion (ppb) of dry air to more than
1850 ppb as of 2017. The effects of this increase on climate change are significant. Wetlands are
the primary natural producer of methane. Other sources that are caused directly or indir@v
human activity include leaks from natural gas pipelines and oil wells, rice pad C\}nteric
fermentation (belching and farting) in livestock, the degradation of trash in‘&;'f;%and the
burning of wood and peat. C;\%

The energy sector, which includes emissions from coal, oil, n l.'eas, and biofuels, is the
second greatest source of anthropogenic methane emissions, ting for around a quarter of
the overall amount *. Although measurements of th%tl s of various carbon isotopes in
atmospheric methane help in calculating the pro@u from fossil fuel sources, there is still
significant uncertainty in predicting the a g of many of these sources. Chemical and
biological activities are the primary &Q%) of removing methane from the atmosphere “°.
Because of atmospheric proce@n uding sunlight, oxygen, ozone, and water vapor, it
combines with hydroxyl (OH) cals.

The average lifej% methane in the atmosphere is determined by the rate of this loss
process. At abo ears, it is much shorter than the lifetime of carbon dioxide. Because of the
critical role of OH, the concentration of methane and its lifetime are partially controlled by the
presence of pollutants such as the oxides of nitrogen that, therefore, possess an indirect influence
on the amount of global warming. It is of course important to take these indirect effects into

account. Nitrous oxide (N>O) also known as laughing gas is another greenhouse gas.
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Rarely have atmospheric nitrous oxide concentrations for the past 800,000 years surpassed
280 ppb. But since the 1920s, levels have increased, hitting a new record of 334 ppb in 2021.
This enormous increase is mostly the result of agriculture #!. Burning biomass and the chemical
sector (such as the manufacture of nylon) also contribute.

The main components of human-related global warming are carbon dioxide and methan%
Nitrous oxide emissions, sometimes known as laughing gas, are also rising quickly, prim.
a result of industrial agriculture using synthetic fertilizers and cow ranching. Mor @ fuels
were burned, but their contribution to the observed changes was relatively smaj&%
The use of soil fertilizers and the number of cattle worldwide are both in@g in tandem with
the growth of the global population. q&

Cattles produce nitrous oxide both directly from their and indirectly through the
fertilizer-based emissions of the grain that many of thenu%
Ozone and chlorofluorocarbons: CFCs are man-m@ pounds that seem to be perfect for use
in aerosol spray cans, insulation manufacturil@ refrigerators. They persist in the atmosphere
for a very long time-up to 200 years-before Deing destroyed because they are so chemically inert.
They have an atmospheric conc@% of roughly I ppb due to their rapid expansion in use
throughout the 1980s, whi(&gﬁdding to two significant environmental issues.

Firstly, they d;@zone, an extremely reactive gas present in small quantities in the
stratosphere (a of the atmosphere between about 10 and 50 km in altitude) where it
absorbs solar ultraviolet radiation, radiation that would otherwise be harmful to us and to other
forms of life at the Earth’s surface ** #. Chlorofluorocarbon molecules that reach the
stratosphere are also dissociated by the action of ultraviolet sunlight, the resulting chlorine atoms

readily reacting with ozone destroying it through a catalytic cycle. The global warming potential
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is also often expressed as the ratio of the effect for unit mass of each gas in which case the global
warming potential for methane (whose molecular mass is 0.36 of that of carbon dioxide)
becomes about 23 for the 100 year time horizon. About 75% of the contribution of methane to
the greenhouse effect is because of its direct effect on the outgoing thermal radiation.

The other 25% arises because of its influence on the overall chemistry of the atmosphere.
Increased methane eventually results in small increases in water vapour in the upper atmc@

in tropospheric ozone and in carbon dioxide, all of which in turn add to the gree& fect.
M

Because of this problem of ozone depletion, International action was taken thl‘%l j\ ¢ Montreal

Protocol of 1987 to phase out the production of chloroﬂuorocarb%&%s a result, the

concentration of chlorofluorocarbons in the atmosphere is no I@C’reasing 45 However,

since they possess a long life in the atmosphere, little decre be seen for some time and

significant quantities will be present well over a hundredq%rs TOm Now.
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Agriculture Greenhouse gas @ ons.

The land use patt@&nd gas emissions assumed to be responsible for climate change are
largely influenced %&griculture sector. Agriculture consumes a lot of fossil fuels and uses a
lot of land, bl@ also directly produces greenhouse gas emissions by growing cattle and
producing rice, for example 6. A sizable portion of greenhouse gas emissions are caused by
agriculture ¥7. It accounts for at least 12% of world emissions, and it can reach as high as 33% 48

when agricultural land use shifts.
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Nitrous oxide, methane, and carbon dioxide emissions from farms are the biggest
offenders, accounting for up to half of the greenhouse gases produced by the entire food business,
or 80% of agricultural emissions. Monogastric and ruminant agricultural animals can be divided
into two groups.

Monogastric, or foods related to pigs and poultry, are low in greenhouse-gas emissions
compared to ruminant products like beef and dairy. Therefore, monogastric consumption t
in lower emissions. This is as a result of the better feed-conversion efficiency g\bck of
methane production of these animals 4°. The demand for a steady supply O%ﬁ rise as
lower-income nations start to develop and keep doing so. This means the;%te population will
be required to grow in order to keep up with the demand, produc@ 1ghest possible rate of
greenhouse-gas emissions .

There are many strategies that can be used to hﬂgs ten the effects, and the further
production of greenhouse gas emissions. Some of @ trategies include a higher efficiency in
livestock farming, which includes manageme% well as technology; a more effective process
of managing manure; a lower depe dé&pon fossil-fuels and nonrenewable resources; a
variation in the animals' eating @%k

ing duration, time and location; and a cutback in both

the production and consumpti animal-sourced foods >'.
Land usage ,%Q
Land use i ulture increases greenhouse gas emissions in a variety of ways, including

carbon dioxide emissions linked to deforestation, carbon dioxide emissions from bush burning,
methane emissions from rice farming, methane emissions from enteric fermentation in cattle, and
methane emissions from fertilizer use. Together, these carbon dioxide emissions from

agricultural activities account for nearly all carbon associated with land use, 54% of methane
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emissions, and 80% of nitrous oxide emissions 2. Since 1750, the planet's land cover has
undergone significant changes as a result of temperate area deforestation. Deforestation can lead
to higher concentrations of carbon dioxide, the main greenhouse gas, by affecting the regional
carbon reuptake 3.

Livestock

Farming animals is extremely harmful to the environment and the health of th @Y”
overall since it requires a tremendous quantity of water, destroys forests, and emits a‘significant
amount of greenhouse gases. More than 16.5% of greenhouse gas emissions ng\ by human
activity are attributable to livestock and livestock-related activities, su@;&deforestation and
ever-more fuel-intensive farming methods 4. The primary green %%'gas created in grazing
systems is methane. Methanogens are a type of microorgani d in the rumen of ruminant
animals like cattle, sheep, and goats. As a result Q%le feed being fermented by these
microorganisms, methane is produced, which is s@enﬂy belched out. Higher quality feeds
produce less methane than feeds with a lower@f digestion.

Belching methane is a sign that €nergy was wasted throughout the production process,
energy that could have been use %e the milk, meat, or fiber that generates income . Since
crops like corn and alfalf: ggrown to feed the animals, livestock activities also contribute
disproportionately to la e effects. A normal component of the digestive process in ruminant
animals like ca %&:ep, goats, and buffalo is enteric fermentation. Food is broken down and
fermented by microbes in the rumen, the digestive tract, which creates methane as a byproduct.

Ruminant animals raised for their meat and milk account for up to 30% of the world's

anthropogenic methane emissions. If left unchecked, factors including the caliber of the feed, the

animal's size, and the habitat temperature would increase the amount of methane that animal
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emits 6, Half of the livable land on earth is used for agriculture. More over three-quarters of the
protein and calories consumed worldwide are used for the production of animals, despite the fact
that meat and dairy make up a much smaller percentage of these nutrients 3. The way livestock
are grazed influences how fertile the land will be in the future. Lack of rotational grazing can
result in bad soil, and the growth of livestock farms affects the habitats of nearby animals, which
has resulted in a decline in the number of many local species. %\}
Production of Fertilizer @

The production of nitrogen fertilizer results in the emissions of the greenl%gﬁes carbon
dioxide, methane, and nitrous oxide % °. The results can be added @r to produce an
equivalent volume of carbon dioxide. The cost fluctuates depen@) how effectively the

process works. Nitrous oxide, a powerful greenhouse gas, is eleased into the atmosphere

as a result of agriculture's extensive use of artificial fertih'é%s. ince soil bacteria both create and
transform nitrous oxide 60, they are crucial in this @z\a}n. The need for food, fiber, and energy
is expected to rise in the future years as a resw%» he growing world population. This will result

in an increase in worldwide nitrous 0‘)& ) emissions into the atmosphere.

O

2.1.4 Why Global Warmi‘;gggdurs
Numerous elem;%%th natural and man-made, can have an impact on global warming.
The intensity o@un's rays, volcanic eruptions, and variations in the amounts of naturally
occurring greenhouse gases are some of the factors that cause global warming. Records show,
however, that current global warming, particularly the warming that has been happening since

the middle of the 20th century, is happening considerably faster than ever before and cannot be
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explained by purely natural factors. In particular, greenhouse gas (GHG) emissions from human
activity are the main factor now speeding up the planet's climate change61.

Maintaining the right temperature on our planet for life depends on greenhouse gases.
Without the natural greenhouse effect, heat from the Earth's surface would simply escape into
space, resulting in an average temperature of -20°C 2. Global weather patterns are bein%
impacted by the excess radiated heat that has been stored in the oceans and close to the
surface. The amplified greenhouse effect is this phenomenon. By 2100, av m%i obal
temperatures are predicted to rise by between 0.5°F and 8.6°F, with an increag&f‘%t%east 2.7°F
likely under all but the scenario with the most aggressive greenhouse gas @%{%&m reductions %

In addition, more infrared radiation will be absorbed as long n activity continues to
add to the buildup of greenhouse gases, mainly from the burni & fossil fuels. As a result, the
Earth's surface and lower atmosphere will continue to%rm until a new equilibrium between
incoming and outgoing radiation is found. Althou@; nhouse gases are essential for keeping
the planet habitable, their concentration in@tmosphere has risen dramatically since the
middle of the 20th century.

Global warming is mostl ‘% d by agricultural practices, the use of fossil fuels,
deforestation, and other f; tg;) Through anthropogenic greenhouse gas emissions and the
conversion of non-ag@al land like forests into agricultural land, agriculture plays a role in
climate change, nd use patterns and gas emissions assumed to be responsible for climate
change are largely influenced by the agriculture sector. Agriculture uses a lot of area and
consumes a lot of fossil fuels, but it also directly produces greenhouse gas emissions through

activities like the production of rice and cattle >
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The three biggest contributors to the rise in greenhouse gases seen during the previous 250
years, according to the Intergovernmental Panel on Climate Change, are fossil fuels, land use,
and agriculture ®* A sizable portion of greenhouse gas emissions are caused by the agricultural
food system 4. The Intergovernmental Panel on Climate Change estimates that it accounts for at
least 10-12% of emissions, and that number can go as high as 17% when land use changes as a
result of agriculture. %\}

The main offenders are farms, which are responsible for up to 50% of the gr ¢ gas

emissions produced by the total food industry or 80% of agricultural emissiq&“.“ hese gases
include nitrous oxide, methane, and carbon dioxide. C;\&
Monogastric and ruminant agricultural animals can be divided into«@fmps. Monogastric, or
foods related to pigs and poultry, are low in greenhouse-ga ions compared to ruminant
products like beef and dairy. Therefore, monogastric oo%u ption results in lower emissions.
This is due to the fact that these specific animals @?}S higher feed-conversion efficiency and
produce no methane . Q

The demand for a steady supp y‘&fgéef will rise as lower-income nation’s start and
continue to develop . This i that in order to meet demand, the cow population must
increase, resulting in the m igwh potential rate of greenhouse gas emissions .

N\
S
2.1.5 Occurren lobal Warming in the World, sub-Saharan Africa and Nigeria

Despite having fundamental differences, global warming and climate change are frequently
confused. Climate change is the long-term alteration of the typical weather patterns that
characterize Earth's local, regional, and global climates. Global warming is the long-term heating

of the Earth's climate system as a result of human activities. In the 17th and 18th centuries, the
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advent of the combustion engine which propelled locomotives, sizable factories, and agricultural
machinery started to release carbon dioxide gas emissions into the atmosphere ¢’. Furthermore,
the increased use of fossil fuels and the massive destruction of carbon-absorbing forests were
beginning to significantly alter the climatic systems 8.

According to accounts, the early releases of carbon dioxide into the atmosphere and the
slow warming of the earth were caused by the introduction of substantial automation, the
fossil fuels in industry, and agricultural practices. There is evidence that people ex‘t@arbon
from the lithosphere, where it had been dormant for millions of years, in o%t'(\) release the
stored energy of the carbon-rich deposits, also known as fossil fuels . CQ&

These unrelenting anthropogenic activities have given way pid rise in the global
concentrations of carbon dioxide of more than 35 per cent a \Me-industrial levels since the
1950’s 7°. By examining the chemical composition o%le carbon in the air, scientists can
precisely identify the origin of this increase. Ac@ to this estimate, atmospheric carbon
dioxide levels were over 200 parts per millio@) in 1970 and were over 400 ppm in 2013 7!,
Additionally, methane, nitrous oxidelai other gases were taken from the soil and air just above
the ground. Q

O

The IPCC estimates & se human-caused activities are responsible for a temperature
increase of 1.0°C a)@re-industrial levels. Anthropogenic emissions have significantly
increased the a of greenhouse gases in the atmosphere, which is causing a considerable
rise in terrestrial and marine temperatures as well as widespread drought, wildfires,
desertification, strong storms, and flooding throughout the world 2. According to the body of
evidence, global warming is already having a negative impact on the climate and will do so for

some time.
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Due to record-high levels of greenhouse gas emissions, the world is on the verge of an
excessively warm climate, which will have serious negative effects on African development
prospects. Africa contains seven of the ten nations that are most at risk from climate change.

For sub-Saharan Africa, which has experienced more frequent and more intense climate
extremes over the past decades, the ramifications of the world’s warming by more than 1.5° C
would be profound. A number of variables, such as poor adaptation capacity, a high reli
ecosystem products for livelihoods, and underdeveloped agricultural production, & te to
Africa's vulnerability to global warming.

The risks of Global warming on agricultural production, food secur*@;%[er resources and
ecosystem services will likely have increasingly severe conseque @ lives and sustainable
development prospects in Africa 4. Managing this risk requi integration of mitigation and
adaptation strategies, and the agricultural production sy: s 1l Africa. Nearly the whole surface
of the globe is predicted to warm due to global wa@}g during the next few decades, and mean
worldwide rainfall will rise as a result 7. @

Regional effects on rainfall in th s are expected to be much more spatially variable
and the sign of change at any o %at on is less certain, although changes are expected. Since
the late 19th century, temp 1n Africa have usually climbed by about 1 degree Celsius, but
locally they have inc Qay as much as 3 degree Celsius for the minimum temperature in the
Sahel at the co n of the dry season 7. Observed precipitation trends indicate spatial and
temporal discrepancies as expected. The observed changes in temperature and precipitation vary
regionally 7

Within the bounds of chemistry and physics, it is conceivable to limit global warming to 1

degree Celsius, but doing so would necessitate enormous adjustments. But the world’s foremost
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authority for assessing the science of climate change (Intergovernmental Panel for Climate
Change), says it is possible to limit the global temperature rise to 1.5 degree Celsius if there are
rapid and far-reaching transitions in land, energy, industry, buildings, transport and cites. For
sub-Sahara and Africa, which has experienced more frequent and more intense climate extremes
over the past decades, the ramifications of the world’s warming by 1.5 degree Celsius would be
profound.

With temperature rises in the region likely to be higher than the global mean ature
increase, regions of Africa within 15 degrees of the equator are expected ‘eﬁerlence an
increase in hot evenings as well as longer and more frequent heat waves 7&%‘@ Africa has been
designated as a hotspot for global warming, and it is predicted th %fill reduce crop yields
and production, with subsequent effects on food security. Xing to IPCC predictions, the
western Sahel region would see the most drying, Withg&lo ceable increase in the maximum
length of dry spells. The IPCC forecasts a margi‘@}c ease in Central Africa's heavy rainfall
and a marginal decrease in the length of rain @ 78,

Particularly significant increases iﬁ\ﬂ%’\number of hot days at 1.5° C and 2° C will be
observed in West and Central . Temperatures are anticipated to increase by 2° C more
quickly over Southern Afri ,Q_{l\ South Africa and parts of Namibia and Botswana predicted to
face the biggest tem%@ rises. The Sahel, which is witnessing a high population expansion
estimated at 2.89 ear in a setting of declining natural resources, particularly land and water

supplies, has maybe been affected more than any other region in the world 7.

2.1.6 Health Consequences of Global Warming on Human and Environment
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Despite the fact that some natural events do contribute to the production of Greenhouse
gases, the overwhelming consensus among the most reputable climate scientists in the world is
that human actions are mostly to blame for this temperature increase 7°. The vast majority of the
world's top climate experts agree that human activities are mostly to blame for this temperature
increase, despite the fact that some natural phenomena do contribute to the generation %
greenhouse gases, a report, Livestock’s Long Shadow: Environmental Issues and
highlighted the substantial role of the farm animal production sector as a major K@to the
environment 8, It was also discovered that the animal agriculture sector e%@or nearly
one-fifth, or human-induced GHG emissions, more than the transportatiorcsgx%' 81,

Impact of excess heat on the human body q@

The human body requires evaporative cooling to pre x@verheating, even with a low
activity level. When the ambient temperature and humid&a too high, evaporative cooling is
not effective. Human thermoregulatory capacity@ eeded. Wet-bulb globe or prolonged
temperatures beyond around 35 °C (95 °F)@oten‘[ially lethal 3!. Human response to heat
stress can be hyperthermia, heat str abdomyolysis, Heat Syncope and other harmful
effects. Heat illness can cause @A;%ent disability or death if the person does not receive
emergency treatment 82, &Q_)

N\
S
O
Q
Impact on Infectious Diseases
Extreme weather patterns caused by warming waters and a changing climate have led to a

rise in infectious diseases, both new and reemerging. In addition to bringing new climates to

various countries, these extreme weather patterns are extending some regions' dry spells and
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others' rainy seasons 8% 84, These longer seasons are resulting in climates that enable vectors to
persist for longer periods of time, proliferate quickly, and also enable the introduction and
survival of novel vectors ¥,

In 2016, a report from the United Nations Environment Programme was published. This
essay's second section was devoted to zoonotic diseases, or ailments that can be contracted from
animals to humans %. In this chapter, one or more of the primary causes that increase the

developing certain diseases was mentioned, including deforestation, climate change @nimal
rearing. Every four months, a new human disease is reportedly discovered. h@ave been
fatalities and billion-dollar financial losses from prior epidemics as of 2@%»\ald future disease
pandemics would cost trillions of dollars, according to reports *7. q@

Effects of climates that is hotter and wetter \

The largest threat to people comes from mosquito‘&m illnesses, which include malaria,
elephantiasis, Rift Valley fever, yellow fever, and dengye fever. Studies show that these illnesses
are more prevalent in areas that have recently@ienced significant flooding and drought % 8.
Flooding increases the amount of sta t wdter where mosquitoes can breed; studies have also
shown that these vectors can fee %ﬂd develop more quickly in warmer climes. Mosquitoes
are now able to survive in &&hey had never been able to before due to warmer temperatures
that are slowly mak%@r way up to higher elevations as the climate over the oceans and
coastal regions

If the temperature rises over 90 degrees, there is a potential that malaria will resurface in the
industrialized world. The Plasmodium family of bacteria is the cause of the parasitic disease

malaria, which is spread by mosquitoes and affects both humans and other animals. It starts with

a bite from a female mosquito carrying the parasite, which transfers it into the infected host's
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circulatory system by its saliva. It then moves into the liver through the circulation, where it can
develop and procreate.

Typical signs of the illness include fever, headache, chills with shaking, anemia, and in
severe cases, coma or death. Approximately 241 million clinical episodes and 627,000 deaths
were attributed to malaria in 2020. In 2020, the African region of World Health is expected to

Yy

climate. Malaria is particularly sensitive to the effects of global warming since m @es are

account for 95% of all fatalities. °!. Malaria and other vector-borne diseases are influence

unable to regulate their internal temperature °2. This suggests that the virus ag&eg\t r can only
survive, reproduce, and infect hosts in a narrow range of climatic circums@%g%

Malaria and other vector-borne illnesses have unique traits tha @'their virulence. These
include the vector's ability to survive and reproduce, its degr: tivity (such as how often it
bites or feeds), and the pathogen's capacity to develop anc%pr duce inside the vector or host.
Climate changes have a substantial impact on the@}jsp uction, development, distribution, and
seasonal transmissions of malaria > Mosqui@ve a narrow window of favorable conditions
for development and reproduction. The@emperature for mosquito breeding and maturation
is between 16 and 18 degrees Ce Qg“.

The majority of inse(&' die if the temperature drops by two degrees. Because of this,
malaria cannot persis%%ions with chilly winters. In climates with an increase of about two
degrees over th ge temperature of around 16 degrees Celsius, adult bugs and larvae thrive.
In order to maintain life and promote egg production, female mosquitoes will require more
nourishment (human or animal blood).

Due to increased human contact and more blood-sucking insects surviving and living longer,

there is an increased risk of malaria spreading as a result *>. Mosquitoes are extremely sensitive
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to changes in precipitation and relative humidity. Increased precipitation can indirectly boost the
mosquito population by expanding larval habitat and feeding supplies. These favorable
conditions are resulting in a large number of bug breeding grounds and larval development sites.
The melting of snow and an increase in the frequency of stagnant water pools are two
?\

repercussions of rising temperatures .

When insects that already have the disease multiply and infect new mosquitoes, the

the deadly sickness spreading increases. \Q}
>

'\
not prevalent. Mosquitoes are sensitive to temperature changes and c%»%arming of their

Global warming has a direct impact on people’s health in places where malg& a§ originally
environment will boost their rates of production. A two to three hange in temperature
provides the perfect environment for mosquitoes to breed xrre, and spread the virus to
humans who have never been exposed to it before *7. &

People who live in communities at higher al@s in Africa and South America are now
more prone to have malaria because of the @the ambient temperature °®. This is a serious
problem because there is an increased ri eveloping malaria complications, such as cerebral
malaria (a type of the disease ‘& cause mental impairment, paralysis, and has a high
mortality rate), as well as &@ﬁom the illness because the inhabitants of these communities
have never been expo@he disease.

Residents i regions are particularly vulnerable to malaria because they lack immunity,
are unfamiliar with the symptoms, and lack experience with the illness. Without global warming,

it is predicted that between 1990 and 2080, the number of people at risk of malaria will double to

8820 million. However, unchecked climate change will increase that number to 257 to 323
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million by the 2080s *°. Thus, minimizing the current effects of global warming would cut the
total by roughly 3.5%, preventing the loss of tens of thousands of lives globally ',

A massive pandemic of the disease that has the power to obliterate entire communities might
be brought on by an increase in temperature. In nations and regions where malaria has never
been observed before, it is crucial to monitor the prevalence, species, and number of insects
transmitting the disease as well as the number of people infected. The chance exists forfany
innocent and unwary people to lose their lives due to a devastating disease that cah \easily be
started by the smallest temperature change *°.

Ticks are thriving in the warmer weather as well, which enables them te, eat and grow more
quickly. When not feeding, the Rocky Mountain spotted fever-carryifig-brewn dog tick spends its
time buried in the ground soaking up moisture. Ticks perish when.the climate gets either too cold
or too dry, which causes the ticks to dry out. As the natural efivironmental constraints that once
kept tick populations in check are disappearing, warmeg and wetter climates allow ticks to breed
and develop at an alarming rate, which resulis_tn an increase in Lyme disease, both in existing
areas and in areas where it hasn't been séen before 1.

Two further consequences of‘he warming world are the frequency and intensity of heat
waves. Dehydration, heat stroke, and chronic kidney disease outbreaks have all been brought on
by this heat stroke '%2,"Recént studies have shown that prolonged heat exposure, hard activity,

13 These cases of heat stress

and dehydration-ate.ehough risk factors for chronic renal disorders
nephropathy are happening all throughout the world. It also contributes to the rise in hay fever
because the amount of pollen in the air increases as the temperature rises %4,

When temperatures combined with high humidity reach a wet-bulb temperature of 35 °C,

the temperature at which a healthy human can survive in well-ventilated conditions, as predicted
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temperature increases would make parts of Africa uninhabitable '%. Additionally, warmer
weather may result in more aggressive behavior. Increasing temperatures have been linked in
studies to a rise in violent and criminal behavior '%. The increase in crime during the hotter

summer months is evidence of this.

N
&

Ocean warming's effects
Cholera and toxic algal blooms, often known as red tides, are growing mc&@ent as the
waters warm. The cholera bacteria that dwells in zooplankton awakens fe%k@ dormant state as
the levels of nitrogen and phosphorus in the oceans rise. By being tedhby zooplankton nearer
the coast by varying ocean currents and winds, cholera ge \taminate drinking water and
cause epidemics Y7, As flooding occurs, there may akNae n increase in cholera epidemics
because the bacterially contaminated flood waters agp%ntaminating the drinking water supply
108,109 'E] Nino has also been associated wit @ra outbreaks due to the fact that this weather
pattern warms the seas along the bea&ﬁ@? encourages the cholera germs to flourish.
Dengue infection Q
A contagious illnes n as dengue fever is brought on by dengue viruses, which are
commonly found in t;%@areas. It is spread by the Aedes mosquito, also known as A. aegypti.
Cases of dengu e have significantly grown and kept rising since the 1970s ''°, The rising
occurrence of the disease is believed to be caused by a mix of urbanization, population growth,
increased international travel, and global warming !''!. The genesis of dengue hemorrhagic fever

and the spread of various disease serotypes to new regions were both caused by the same

dynamics. Dengue fever is caused by four distinct viral types.
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An individual who develops one kind of dengue virus becomes resistant to that type of
dengue virus for life, but only momentarily to the other type of dengue fever '!2. Fever,
headaches, joint and muscle problems, and skin rashes are a few of the signs and symptoms of
dengue fever. However, there are treatments to aid with some of the symptoms, such as the
administration of oral or intravenous fluids for dehydration '!3. There is presently no vaccine OY»
dengue fever and no definitive cure.

Dengue fever, which was always considered a tropical disease, is now expandi b cause
to global warming ''*. Dengue fever is spread by specific mosquito speci@g\t have been
spreading further north. This is due to the fact that some climate changes@%i@&s increased heat,
precipitation, and humidity, generate ideal mosquito breeding grou mosquitoes can grow
and a disease can spread more quickly in a hotter, wetter cli \The fluctuating effects of El
Nino, which are changing the climate in different parts Qﬁ&e orld and promoting the spread of
the dengue virus, are another reason !15, Q_)\

Both on a political and personal level, @are various things that can be done. Having a
better mechanism for anticipating d tbreaks would be one improvement. This can be
achieved by keeping an eye on @%ns that would attract and support the growth of various
mosquito kinds, such as t& res, precipitation, and humidity. Another successful tactic is
public education, whj%gails alerting people when a dengue outbreak is occurring and what
they can do to themselves. People should, for instance, make sure that their homes are
built without any standing water, dress correctly (bright colors, long sleeves), and apply bug
spray.

Nearly 1.8 billion people (more than 70% of the world's population) live in the South-

East Asia and Western Pacific regions of the World Health Organization, which together account

50



for roughly 75% of the present global illness burden brought on by dengue !'>. The Asia Pacific
Dengue Strategic Plan for both areas (2008-2015) has been developed in collaboration with
member countries and development in response to the growing danger posed by dengue.
Coronavirus

The Coronavirus disease of 2019 is classified as a zoonotic disease by the United Nations
Environment Programme, meaning that the virus has spread from animals to people. As \
now, zoonotic diseases account for 75% of all emerging diseases ''S. This is b {@ hese
diseases have been happening more frequently in recent decades for a variety %‘S;ls. Ninety
percent of the causes are environmental !''7. Global warming is a cor@%&vﬁg element. The
transmission of illnesses is aided by abrupt variations in temperatu&% midity.

According to the United Nations Environment Progra \Motecting nature is the most
important measure we can take to protect ourselves agé&st zoonotic diseases ''8. Biodiverse
ecosystems are resilient, adaptable, and helpful in @ control. According to the World Bank,
there are several ways that climate change, p@aﬂy by promoting deforestation, can raise the
probability of an outbreak like the Kw s ' Deforestation is responsible for 31% of the
zoonotic diseases '%°. Q

O

Environmental factor% imate change and deforestation may be a contributing factor in
the Covid-19 pandem@They may intensify animal migration and interactions with people.
This may make-~ ier for viruses to spread from one animal to another and to people. In
general, viruses become docile with their host and turn aggressive when they move to another '22,
The increase in humidity can also make the transmission easier, even though there are

suggestions that increase in humidity and temperature may decrease the expansion of the
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pandemic. Animal populations are shrinking due to global warming, which results in less genetic

123 This situation encourages the spread of viruses.

diversity

Scientists have already connected some zoonotic disease outbreaks to floods and droughts,
and as a result of global warming, their frequency will rise '*. Additionally, other effects of
global warming include increased human migration, more wars, less effective medical and
sanitation systems, and a rise in pandemic risk. While bats will be less affected, an inc@
temperature can lessen the ability of the human body to resist the virus '?°. \Q}

Global warming can lead to food insecurity, which may lead people to c%m% bush meat
like bats, which may be connected to the outbreak !26. Preventing the ne%i@%lemic - Zoonotic
diseases and how to break the chain of transmission is a report th. eleased by the United
Nations Environment Programme and the International Live xesearch Institute. According
to the paper, there are a variety of factors that are often L'mkid the destruction of nature that are
increasing the occurrence of zoonotic diseases like® onavirus, including "increased demand
for animal protein, unsustainable farming m: %, and climate change." All of those alter the
interactions between animals and pe(‘)&e“{%)
Impact on mental health Q

O
The rise in global & tures is anticipated to result in an increase in the frequency of

heat exposure. The rela '@ﬁp between a rise in body temperature and violent conduct has been
hypothesized %8 ased rates of crime and hostility have been noted during the sweltering
summer, raising the possibility that aggressive behaviors are related to temperature '%.
Aggression rates could perhaps rise over time as a result of global warming. The temperatures
and the suicide rate have also been found to be related. With the recent rise in temperatures, it

has been observed that suicides, especially violent ones, are becoming more common '3°,
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There is a link between mental and behavioral illnesses and heat waves. According to a
study from Australia, along with other ailments like cardiovascular and renal disease, heat waves
are linked to higher rates of admissions for mental problems as well '*!. These heat waves have

been linked, among other things, to dementia, anxiety-related diseases, mood disorders, and

anxiety disorders '*2. Excessive heat exposure can cause both physical and mental weariness '*3.

Similar previous investigations have discovered a connection between higher wo
Soil erosion ‘{%

'\
Large-scale farming can result in significant soil erosion, which carct%gs er pesticides and

temperatures and increased psychological distress !4,

fertilizers used by farmers into water sources, eroding between Q@G percent of the soil's
volume into bodies of water and further polluting them'2 ger farms frequently favor
monocultures, overuse water resources, hasten the deforestation, and deteriorate the quality of
the soil 1%, Q:\&

A study from 2020 by the Intemationa@ Coalition, together with Oxfam and World
Inequality Lab found that 1% of the larfid owhers manage 70% of the world's farmland '37. The
highest discrepance can be foun %‘%m America: The poorest 50% own just 1% of the land.
Small landowners, as in&gals or families, tend to be more cautious in land use. The

proportion of small ners however, is increasingly decreasing since the 1980s '8,

Currently, Asia rica have the highest proportion of smallholdings '*°.
There is an ideal temperature for vegetative growth for each type of plant, with growth
declining as temperatures rise or fall. The range of temperatures where a plant will produce seed

is similar. Outside of this range, the plant will not reproduce. Maize will fail to reproduce at

temperatures above 95 °F (35 °C) and soybean above 102 °F (38.8 °C) '%°, Despite technological
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advances, such as improved varieties, genetically modified organisms, and irrigation systems,
climate is still a key factor in agricultural productivity, as well as soil properties and natural
communities. The effect of climate on agriculture is related to variations in local climates rather

than global climatic patterns '4!. Consequently, in making an assessment, agronomists must

Yy

increased. Since 1995, the value and volume of agricultural exports worldwide hay, than

consider each local area.

Since the formation of the World Trade Organization in 1995, global agricultural tr

tripled, surpassing US $1.8 trillion in 2018 *2. Agriculture commerce is a w% f cash for
exporting nations and a substantial supply of food for major importing n@i;%The necessity to
take into account the worldwide impacts of climate change is impli %1'6 international aspect
of trade and food security. \

The poorest nations would be severely hit, accu@g 0 a number of reports, as food
production in the majority of tropical and subtropi@-) ions will decline due to a lack of water
and an increase in the occurrence of new or@d insect pests !4}, The maximum temperature
tolerance for many rain fed crops is a Jﬁe{%@ached in Africa and Latin America, so that yields
are likely to fall sharply for eve all’climate changes; falls in agricultural productivity 4. In
some regions, the fishing i&&dand marine life will both suffer significantly. 46,

It was reported Qe world may reach a threshold of global warming beyond which
current agricult ctices can no longer support large human civilizations by the middle of
the 21st century '*7. As a result of the warming of the climate, millions of people are suffering
from food insecurity, and by the end of the decade, agricultural production may fall by 2% to 6%

148

Drought and Flood
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Extreme weather events like droughts and floods continue to have a negative influence on
crop yields '*. Floods have the potential to badly harm crops, stop agricultural production, lay
off workers, and destroy the food supply. On the other hand, droughts have the potential to
obliterate all crops. It is estimated that drought poses a threat to 35 to 50 percent of the world's

N

Australian farmers are in a desperate state of despair as a result of the country' @g

crop production '>°,

lasting, catastrophic droughts '>!. In the country, domestic violence and depression a the rise,
and as of 2007, more than 100 farmers have committed domestic violence aq&eg\r ssion rates
are rising in the nation, and as of 2007, more than 100 farmers had cor@%&% suicide as their
parched crops withered away '3, q@

Drought is even more harmful in developing countries Xire it worsens already extreme
poverty and promotes hunger and malnutrition '3, Duriag&ro ghts, farmers may grow more and
more reliant on irrigation, which is bad for both th@rs and the consumers. A region's rivers
may be dry and water may need to be transp%@ from a distance if it has been subjected to a
protracted drought. Water itself has to origifidte from somewhere. Because 70% of "blue water"
is currently utilized for global a ‘ﬁre, any demand that exceeds what is already being met
could worsen a water crisis&i_)

Sub-Saharan A@w uses water to flood rice fields to manage the weed population due
to the region's d drop in precipitation. This conventional method of weed control will no
longer work '3, Some farmers will no longer be able to afford to farm due to increased costs.
The majority of low-income countries significantly rely on agriculture for employment, and

growing costs may force job losses or salary decreases '°. As a result, other farmers will

increase their food costs, which will directly affect customers' access to affordable food. Without
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the food produced by certain farms, people would not have enough to eat. These farms solely
provide food for their own family or the neighborhood. The produce from these farms are not
exported. As a result, there will likely be less food produced, higher food prices, and perhaps
even starvation in some regions of the world 7.
Food safety

World-wide staple crops are impacted by rising temperatures, water shortages, dr %}3»
floods, and increased carbon dioxide levels in the atmosphere. Extreme weather con «x Sy plant
diseases, and a global water problem have all contributed to a fall in corn and )ﬁcat'\ roductivity
in recent years 3% 1%, The Food and Agriculture Organization estimates t@ate variability is
a major reason why cereal crops in places like Africa's Sahel experi @&gular harvests 10,

A different challenge to food security is posed by i ing sea levels in places like
Bangladesh and Vietnam. There, saltwater frequently ima,%lte the coastal farmlands, killing the
rice harvests. Even a little flood can have signiﬁcaQ) cts because the Mekong Delta is where
half of Vietnam's country's rice output is c@rated 161 Although the underlying causes of
many problems are frequently the sa e@eatments vary. As a result, special strategies must
be established to decrease the fu@f cts of risks on the lives and livelihoods of these regions
as well as innovative techn&gw ameliorate the effects of disasters when they hit.

Sub-saharan Af;@oun‘[ries and Southeast Asia are two regions where the effects of
global warmin eady evident 162 193 It makes sense that when food production declines due
to global warming, so too will people's availability to food. But this simple example of supply
and demand has significant ramifications. Inflation could occur if a major or minor climate
calamity upsets one link in the food chain %4, This has been evident over the past two years as a

result of Covid-19, which caused the suspension of international trade.
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The poorest households are the most at risk; according to research, individuals who live in urban
areas below the poverty line can spend up to 75% of their income on only food !9. Families eat
seasonally depending on what their harvests (and those of their neighbors) yield in many of the
world's poorest countries. During the "hungry seasons" that precede harvest, when the previous
food supply has run out and the subsequent crops are not yet ready for gathering, families

commonly skip one or more meals every day. These dry seasons have lasted longer @

. »
Pest insects (\41{ .

Pest insect populations may rise as a result of global warrni%,\;e ucing yields of

important crops including corn, soybeans, and wheat '¢7. Wa@fperamres extend the

growing season and speed up plant growth, but they also insect populations' metabolic

regions due to global warming '%.

rates and breeding cycles 9. If warm growing seasons@in e, insects that formerly had only
two breeding cycles year can acquire a third cyc@}a ing to a population explosion '°. An
abrupt change in insect populations is mor@y to occur in temperate regions and higher
latitudes. \%)

Studies on the impact of eased temperatures on Japanese beetle populations and
soybean plant growth wer‘@{ngﬁaken by the University of Illinois. One field of soybeans was
subjected to warmer ‘@atures and higher amounts of carbon dioxide, while the other was
kept unaffected ‘% ding to these experiments, soybeans with increased carbon dioxide levels
produced more and grew more quicker than control field, but they also attracted Japanese beetles
at a significantly higher rate !0,

Additionally, the beetles in the field with greater carbon dioxide lived longer and deposited

more eggs on the soybean plants, suggesting the likelihood of a quickly growing population. The
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field with elevated carbon dioxide levels was predicted to eventually have lower yields than the
control field if the project were to continue '®°. Three genes in the soybean plant that typically
produce chemical defenses against pest insects were rendered inactive as a result of the elevated
carbon dioxide levels. One of these defenses is a protein that prevents insects from digesting soy

N

The deactivation of this gene allowed the beetles to absorb substantially mor %g

leaves.

material than those in the control field. As a result, the experimental field saw lon Qz)spans
and higher egg-laying rates '7°. The problem of growing pest populations ha&%ej%suggested
remedies. Increasing the quantity of pesticides used on future crops haség\suggested as one
solution !"!. This has the advantage of being straightforward and re @%& cost-effective, but it
might not work. These insecticides have caused a lot of pest. to develop an immunity to
them. Using biological control agents is another suggest&%e edy !'72. This involves actions like
interspersing rows of native plants with rows of @v. In terms of its overall environmental
impact, this option is advantageous. Howev @e space is needed to plant more native plants,
which results in the destruction of addi &cres of public property. Additionally, the price is
far higher than just applying inse %

According to studies&@p‘an leaves lose nutrients when carbon dioxide levels rise, thus
plant-eating insects leume more food to meet their nutritional needs '. Additionally, in
environments wji %h carbon dioxide levels, soybeans are less able to protect themselves from
predatory insects. Jasmonic acid, an insect-killing chemical that the plant excretes when it feels

an attack, is produced less by the plant as a result of the carbon dioxide. Without this defense,

insects are allowed to consume the leaves of soybeans, lowering crop production 7.
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The defense mechanisms of many plant species are compromised in an environment with
high levels of carbon dioxide, thus this issue is not specific to soybeans '7°. Pathogens already
consume 10-16% of the world's harvest, and this percentage is anticipated to increase as plants
are exposed to pathogens and pests more frequently than ever before !7°. In the past, insects,
bacteria, and fungi would perish in the winter's frigid temperatures. Winters that are wetter and
warmer are encouraging fungal plant diseases like soybean rust and stripe and brown/leaf
spread northward '’ \Q}

The destructive plant infection known as soybean rust can wipe out entir@@ a matter
of days, causing farmers to lose billions of dollars in crop production 178.@@ instance is the
Mountain Pine Beetle pandemic in British Columbia, Canada, whic @& the death of millions
of pine trees because the winters there were too warm to sto vent the beetle larvae from
growing 7. The increasing incidence of flooding and heavy Tains also promotes the growth of
various other plant pests and diseases. On the opppsite,end of the spectrum, drought conditions
favour different kinds of pests like aphids, wl‘@s and locusts'®?,

The competitive balance betv‘\ig lgrits and pests has been relatively stable for the past

century, but with the rapidly sl@g

favours the more biologica}@&érse weeds over the monocrops most farms consist. Given that

limate, there is a change in this balance which often

there are eight to teu@ species competing with crops in a field at any given time, weeds
currently acco around one-tenth of yearly global crop yields '8 Weeds have an
advantage in changing climates due to their genetic diversity, capacity for cross-breeding, and
rapid growth rates, which enable them to adapt more easily than the uniform crops grown on
most farms and offer them a biological advantage '*!.Pest distribution also changes as a result of

the altered climate, which makes previously inhospitable locations even less desirable. Last but
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not least, when carbon dioxide levels rise, pesticides will become less effective, increasing

weeds' resistance to them %2,

Fall armyworms

A very invasive plant pest called the autumn armyworm, Spodoptera frugiperda, hasyy
recently spread to Sub-Saharan African nations. Global warming is responsible for inc
crop pests in Africa, according to researchers. Since these extremely invasive crop ave a
high potential for environmental adaptation, it is anticipated that they will spre@ gt er parts of
the world. Crop damage from the fall armyworm, particularly to maizq%gg&oe severe, which
lowers agricultural output '*°. q@

\
Weed and Diseases &

It is crucial to keep in mind that weeds wo@erience the same cycle acceleration as
cultivated crops and would profit from carb @Us fertilizer. Since most weeds are C3 plants,
they will probably compete more fierc l@they now do with C4 crops like maize 183. On the
other hand, certain findings lead Q‘&elieve that weed killers might become more effective as
the temperature rises. Rainfal uld increase due to global warming in some locations, which
would lengthen the u%gsons and increase atmospheric humidity. These could facilitate the
emergence of elated disorders when coupled with higher temperatures. Similarly,
increased pressure from insects and disease vectors may occur as a result of higher temperatures
and humidity '8, Research suggests that the embryonic stages of plant diseases that harm crops

may change as a result of climate change '*°. As hosts move to regions with better conditions as a

result of climate change's alteration of weather patterns and temperature, plant diseases spread.
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This leads to an increase in the number of crop losses caused by diseases. It has been predicted
that maintaining sustainable agriculture will become more difficult as a result of the effects of
global warming.

Due to global warming, droughts have been happening more frequently, and in Africa,
Southern Europe, the Middle East, much of the Americas, Australia, and South East Asia, the%
are only projected to get worse. Increased water consumption, population growth, urbani

and widespread environmental preservation initiatives all exacerbate their effects.‘%@i ures
a
'\

and the disappearance of livestock grazing land are two effects of droughts '%. Ifi mariy places of
the world, especially in Europe, the yield was substantially lower than%ﬁ*%’l the summer of
2018, perhaps due to heat waves brought on by global warming. q@

The likelihood of additional crop failures in August @end on the weather. Global
production of wheat, rice, and maize fell short of demaerK2 8 for the third time in four years,
forcing governments and food firms to release stor@%}ewes 187 India released half of its food
reserves. According to Lester R. Brown, th & of the World Watch Institute, a non-profit
research group, food prices would like y‘s{%ﬁ the upcoming months 88,

According to the UN rep Climate Change and Land: an IPCC Special Report on
Climate Change, Desertigﬁg:m), Land Degradation, Sustainable Land Management, Food
Security, and Greenh@vas Fluxes in Terrestrial Ecosystems," food prices will increase by
80% by 2050, is likely to result in food shortages '*°. Additionally, some authors argue
that impoverished regions of the world will likely experience food shortages much more severely
than wealthy ones ', International assistance will be required for nations that will lack the

resources to buy enough food and for preventing wars in order to avert starvation, instability, and

fresh waves of climate refugees.
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The agriculture sector was negatively impacted by floods in the Midwest region of the
United States at the beginning of the twenty-first century. The estimated maize harvest in May

2019 decreased from 15 billion bushels to 14.2 117 due to the flooding '°'.

An Early bloom

Yy

risk to agriculture since they endanger the life and procreation of the plants. % plant
tches"
'\

As a result of global warming, flowering times have advanced, and early blooms
species, early flowering increases the danger of frost damage and causes "mis between
plant blossoming and pollinator interactions. Cocoa (Theobroma c@%&& kiwi (Actinidia
deliciosa var. deliciosa), passion fruit (Passiflora edulis), and wate (Citrullus lanatus) are
only a few of the 87 global crops that depend on animal polli \for production.

These crops contribute 30% to the production oﬂ@d n a worldwide scale. In 2005, the
economic value of global pollination was estimat@ e EUR 153 billion, or 9.5% of global
agricultural food output '°2. In addition to @varmer temperatures in winter trigger many
flowering plants to blossom, because pldnts p€ed stimulation to flower, which is normally a long
winter chill. And if a plant d@ ower it can't reproduce. "The University of Alaska's
Syndonia Bret-Harte, a pla eg:).wgist, warned that if winters continue to get milder, plants "may
not get cold enough tg@stand the difference when warmer springtime temperatures start" 3.
Impact on the %g season

The length of crop growth cycles is mostly influenced by temperature. Temperature rise
will hasten the process of development. The interval between planting and harvesting will be
shorter for an annual crop (for example, the duration in order to harvest corn could shorten

between one and four weeks). This is because senescence would happen sooner, a shorter cycle
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could have a negative impact on output '°*. Numerous effects of increased greenhouse gases on
plants have been discovered. Elevated carbon dioxide boosts photosynthetic rate, which boosts
agricultural yields and growth 3.

It also reduces water loss because of stomatal closure. It reduces the amount of water
vapor that reaches the plant's stem '°°. Each plant's leaves release oxygen during "Crassulacean
Acid Metabolism," which involves taking in carbon dioxide and metabolizing it. C3 plan
the highest growth response, C4 plants are also boosted but to a lesser level, and C ants are
the species with the lowest growth response '*7. ‘{ .

To minimize exposure, the stoma in these "CAM plant" establishneﬁé{é%s closed all day.
Nitrogen is the nutrient that limits crop growth in the majority of strial ecosystems, and its
absorption by plants is impacted by the atmosphere's rapidly, ing carbon dioxide levels. At
the current concentration of 400 ppm, plants are compatatively malnourished. About five times
more carbon dioxide is needed for ideal plant gr@ncreased photosynthesis is caused by
increased carbon dioxide mass, which may in@plant development %8,

It restricts the loss that crops ex é'ﬁ%& from transpiration. Evaporation rates and annual
evaporation levels will rise as gl@&peratures rise. In some locations, increased evaporation
will increase storm freque& ile hastening the drying process in other areas. While places
outside of the storm t;@ll suffer less precipitation and an increased chance of droughts, these
storm-affected re likely to face increasing levels of precipitation and elevated flood
hazards '*°. Numerous factors, including dryness, can hinder seedling development and poor
germination, which in turn affects plant quality and development.

Cellular differentiation, cell expansion, and cellular division are all necessary for plant

growth. Through the reduction of turgor pressure, drought stress affects mitosis and cell
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elongation, which has a negative impact on growth 2®°. Because drought stress reduces turgor
pressure, nutrient concentration, and carbon assimilates, all of which are necessary for leaf
development, leaves become smaller and fewer in number. Under water-limiting conditions,
maize has demonstrated a decrease in plant height, biomass, leaf size, and stem girth. Drought
stress also has a negative impact on agricultural yield, which is reduced as a result of a decline in
photosynthetic rate, modifications to leaf growth, and changed resource allocation 2°!, %\

Reduced leaf water potential and transpiration rate are two effects of drought s (@\ crop
plants. However, it has been observed that water-use efficiency increases in %nﬁp plants,
such as wheat, while decreasing in others, such as potatoes. Drought%%[ions limit these
processes, which results in stunted growth in plants 22, Plants re @Elter for the uptake of
nutrients from the soil and for the transportation of nutrients t ut the plant. Due to the loss
of photosynthetic tissues, stomatal closure, and decne%d efficiency of the photosynthetic
apparatus under drought stress, plants also exhibit @ ed photosynthetic activity.

The decrease in plant growth and yield@esult of this decline in photosynthetic activity
203 The allocation of resources is a& r factor that affects reduced plant growth and yields.

After experiencing drought stres@n s will allocate more resources to the roots to help them
absorb water, increasing Qgﬁowth and decreasing the growth of other plant parts while
decreasing yields 2°', ,%Q
Quality Impac Q

The adequate ratios for particular macronutrients, such as carbs and protein, can shift as a
result of global warming 2%4. Under elevated carbon dioxide levels, rice's amylose content, a key
factor in the quality of cooking, increases in the grain. The cooked rice grains produced by plants

raised in high carbon dioxide conditions would be firmer than those produced by plants in use
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now. On the other hand, levels of iron and zinc, which are crucial for human nutrition, would be
reduced.

205 Additionally, when the temperature and carbon dioxide levels increase together, the protein
content of the grain falls.

According to studies, increases in carbon dioxide cause micronutrient concentrations in
crop and non-crop plants to drop, which has detrimental effects on human nutrition, in
lower B vitamins in rice 2°. Due to the fact that herbivores will need to consume od to
obtain the same quantity of protein, this could have an impact on other ecosysfem '§: mponents.
Higher carbon dioxide levels have been linked to decreased nitrogen u@;%oy plants (and a
smaller number of studies have demonstrated the same for trac @hts like zinc), which
results in crops with poorer nutritional value 2%,

This would mostly affect inhabitants in less wealthy, nations who are less able to make up
for it by eating more food, consuming a wider Va@p foods, or perhaps taking supplements.
As sheep rely on bacteria in their gut to diges@ts, which in turn depend on nitrogen intake, it
has been demonstrated that reduced nitfegerrcontent in grazing plants reduces animal output in

X

sheep. Given the rising demand@

demands, crops in warm gﬁbns struggle to survive because there is not enough water

accessible to them 207,%@

Unusual weath Q

ter outside of agriculture as well as other agricultural

Areas that were formerly suitable for farming will no longer be as friendly as they once

were as a result of temperature changes and more extreme weather patterns 2%

. For key dry and
semi-arid regions, the current forecast calls for an increase in temperature and a decrease in

precipitation (Middle East, Africa, Australia, Southwest United States, and Southern Europe) 2%
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210 Additionally, the projected modest temperature increase (1-2 °C) anticipated to take place
during the first half of the century will have a negative impact on crop output in tropical

countries 2.

Further warming is anticipated to reduce crop yields throughout the world,
including Canada and the northern United States, in the second half of the century 2!2.

When temperatures above 36 °C, soybean seedlings die and corn pollen loses its viability
213, Many common crops are particularly vulnerable to heat. Scientists predict a 10% decling.in
wheat, rice, and corn yields with every 1 degree Celsius increase 2'* 215, Global wakming may
also have some advantageous effects, though. The temperate regions should! profit from the
projected increase in temperature during the first half of the century*(I3*°C) in terms of
agricultural and pasture output 2!, As a result, these places will sedwdrmer winters and more
days without frost, which will lengthen the growing seasops~¢nhance thermal resources, and
speed up maturation 2!7. Some locations and crops will.bg harmed if the climatic scenario leads
to mild and wet weather, but many people might gain from it 'S,
2.1.7 Overview of Commercial Farming and Faymers

Agriculture is the art and sciefige \0f cultivating the soil, growing crops and raising

livestock 28, It also involve the ptoduction, processing, marketing and distribution of crops and
livestock products. Agricudtural) sciences include research and development on production
techniques such as irfigation management. Improving agricultural productivity in terms of
quantity and guality) (example include selection of drought-resistant crops and animals,
development of new pesticides, yield-sensing technologies, simulation models of crop growth,
in-vitro cell culture techniques, minimizing the effects of pests (weeds, insects, pathogens,
nematodes) on crops or animal production system. Transformation of primary products into end-

consumer products (example: production, preservation, and packaging of dairy products).
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Prevention and correction of adverse environmental effects (example: sils degradation,
waste management, bioremediation). Agricultural development is one of the most powerful tools
to end extreme poverty, boost shared prosperity and feed a projected 9.7 billion people by 2050
219 Growth in the agricultural sector is two to four times more effective in raising incomes
among the poorest compared to other sectors 22, Agriculture is also vital to economic growth:
accounting for 4% of global gross domestic product (GDP) and in some least develdping
countries, it account for more than 25% of GDP 21°.

Agriculture-driven growth, poverty reduction and food security are at risk:\Multiple shocks
from Covid-19, related disruptions to extreme weather, pests and confliets\are impacting food
systems, resulting in higher food prices and growing hunger 2?!. A¢Celerating change in climate
could further cut crop yields, especially in the world’s most fead-insecure regions. Agriculture,
forestry, and land use change are responsible for abeut 25% of greenhouse gas emissions.
Mitigation in the Agricultural sector is part of the s¢lution to global warming 222,

2.1.8 Overview of Farming in Oyo State

Oyo is an inland State in South Western Nigeria. It is frequently referred to as Oyo State
to distinguish it from the city of Oyo. The third-most populated city in the nation and former
second-most populous city in Africa is Ibadan, which also serves as the nation's capital 2?*. Oyo
State shares borders with Kwara State to the north, Osun State to the east, and Ogun State and
the Republic of Benin to the south-west. In 2016, Oyo State is expected to have a population of
7,840,864, making it the fifth most populated state in Nigeria.

Yorubas make up the large majority of the population in Oyo State, and the language is still
widely used. The current Oyo State, sometimes known as the "Pace Setter State," is located on

land that was once governed by a number of different kingdoms and empires. From 1300 to 1896
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C.E., the Oyo Empire, a strong Yoruba empire, controlled over a large portion of the region 224,
Built in the 1830s, the present-day city of Oyo is regarded as a survivor of the imperial period.
To distinguish it from the old capital to the north, "Old Oyo" (Oyo-I1¢), it is referred to as "New
Oyo" (Oyo-Atiba). In the city, the Alaafin of Oyo still plays a ceremonial role.

The institution of Ibadan, the first university in Nigeria, was founded in Oyo state. The
western city of Saki is referred to as the State's breadbasket ?2°, and agriculture continues to
dominate the State's economy. Among the most crucial crops for the Oyo State economy are

tobacco, cocoa, and cassava 2%°

. Oyo State, which is rated 14th in terms of size, has an about
28,454 square kilometer area. Old hard rocks and dome-shaped hills make up the environment,
which rises gently from 500 meters above sea level in the southern portion to 1,200 meters in the
northern part.

This upland is the source of a number of significant rivers, including the Ogun, Oba, Oyan,
Otin, Ofiki, Sasa, Oni, Erinle, and Osun rivers. The Old Oyo National Park is one of the many
natural features found in Oyo State. The endangered African wild dog, Lycaon pictus, once had a
habitat here, but it's currently believed that this animal is extinct in this area. The tropical climate
features distinct dry and wet seasons as well as a high relative humidity. The wet season begins
in April and lasts until October, whereas the dry season lasts from November to March. Almost
all of the year, the daily average temperature is between 25 °C (77.0 °F) and 35 °C (95.0 °F) 2?7,

The primary line of work for most people in Oyo State is agriculture. Crops including
maize, yam, cassava, milet, rice, plantains, cocoa, palm product, cashew, and others do well due
to the climate in the State. Iseyin/Ipapo, Ilora, Eruwa, Ogbomosho, Iresaadu, [jaiye, Akufo, and

Lalupon all have government farm villages. Clay, kaolin, and aquamarine are abundant.

Additionally, there are sizable cattle ranches in Ibadan, Fasola, and Saki, as well as a dairy farm
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in Monatan, Ibadan, and the Statewide Oyo State Agricultural Development Programme, which
has its headquarters there. The State is home to several international and federal agriculture

facilities.

2.2.1 Milankovitch Theory

Milutin Milankovitch is the author of the Milankovitch theory. Milankovitch (1879—
1958), a geophysicist from Serbia, spent more than 25 years developing the first numerical
estimates of the impact of changes in Earth's orbit on variations in latitude and seasonal solar
radiation. His theory is currently the most widely accepted theory as to why glaciations occur 228,
The three periodic variations in the earth's orbit and tilt that result in the climate fluctuations
occurring over tens of thousands to hundreds of thousands of years are explained by the
Milankovitch theory. These variations include modifications to the eccentricity (shape) of the
earth's orbit, the obliquity (tilt), and the precession (wobbling) of the earth's axis 2%,

In the first case, the earth's orbit can be either more elliptical or nearly round, as it is right
now. It takes roughly 100,000 years for an orbit to go from being nearly circular to more
elliptical and back to being nearly circular 2%, This transition is known as eccentricity. The
distance between the sun and earth is less variable when the orbit is more circular, as it is
currently. The season that the earth is closest to the sun has an impact on glaciations when the
orbit is more elliptical. The second alteration is the obliquity, or tilt of the earth's axis, which
varies between 22.1° and 24.5° every 41,000 years 23!. But it was determined that the earth's axis
was skewed 23.5° currently; which can result to global warming 2*2.

The winters are not as cold and the summers are not as warm when the tilt is lower. In

winter, more snow is produced because warmer air can store more water vapor. The snow from
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the previous winter does not melt since the summers are not as warm. This aids in the creation of
glaciers. The earth's axis is the third change. Earth spins once around its fictitious axis every 24
hours. The axis itself also completes a full circle, or precession, about every 23,000 years, which
causes the earth to quake. Due to this tilt, the earth is closer to the sun in July than it is in January,
which increases summertime temperatures in the Northern Hemisphere. Because the Northern
Hemisphere has a greater landmasses at higher latitudes where ice sheets can form and grow, the
position of this hemisphere is important 232,

The amount of solar radiation that the planet gets at various latitudes and throughout
various seasons is influenced by the interaction of these three cyclical variations. Scientists
estimate that a new ice age won't start for another 50,000 years because of the comparatively
little fluctuations in solar energy that mankind are currently experiencing. The cycles of the past
climate have been deduced from the study of Earth-derived materials. An accurate proxy for the
global temperatures at the time the ice was created can be found in the trapped air bubbles found
in Antarctic ice cores.

The Milankovitch hypothesis was supported by an analysis of these data, which showed
that the climatic response recorded in the ice cores was driven by Northern hemisphere insolation
234 A 1,700-foot (520-meter) rock core from Arizona that contains climate records that span 215
million years shows a pattern that is synced with Earth's eccentricity. The World Health
Organization predicts that between 2030 and 2050, "Global warming is predicted to cause
around 250,000 more fatalities each year" 2%, As the world's temperatures rise, so do the number
of heat-related illnesses and deaths, including heart and kidney ailments, heatstroke, and heat

stress %3¢,
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The respiratory health of the 300 million people globally who have asthma is getting worse
as a result of air pollution, and hay fever and allergy sufferers are also getting worse off due to
increased airborne pollen and mold 7. Extreme weather conditions, like violent storms and
flooding, can cause harm, contaminate drinking water, and cause storm damage that could
jeopardize essential infrastructure or cause population displacement. In fact, historical models
indicate that the risk of being relocated by a disaster is currently 60% higher than it was four
decades ago, and that weather- and climate-related events are what are causing the biggest
increases in displacement 3%, Combating global climate change is a mammoth endeavor that
relies on international cooperation as well as the efforts of local governments, businesses, and
individuals.

Health Belief Model

The health belief model (HBM) is a social psychology model of health behavior change
that was created to explain and predict health-related behaviors, especially with regard to the use
of health services. Social psychologists at the U.S. Public Health Service created the Health
Belief Model in the 1950s, and it is now one of the most well-known and frequently applied
ideas in the study of health behavior %°.

According to the Health Belief Model, a stimulus, or cue to action, must also be present in
order for the health-promoting activity to be triggered by a person's beliefs about health
problems, perceived benefits of action and barriers to action, and self-efficacy. The health belief
model, one of the earliest models of health behavior, was created in the 1950s at the US Public
Health Service by social psychologists Irwin M. Rosenstock, Godfrey M. Hochbaum, S. Stephen

Kegeles, and Howard Leventhal. Even though mobile X-ray cars visited neighborhoods at the
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time, researchers and medical professionals were concerned that few individuals were getting
screened for tuberculosis (TB) 240.

The health belief model has been used to predict a wide range of health-related activities,
including screening for early diagnosis of asymptomatic disorders and vaccines. The model has
more recently been used to comprehend vaccination intentions (such as COVID-19), reactions to
disease symptoms, adherence to treatment regimens, lifestyle behaviors (such as sexual risk
behaviors), and behaviors associated with chronic illnesses, which may require long-term
behavior maintenance in addition to initial behavior change 2*. The model was modified as
recently as 1988 to take into account newly emerging psychological research about the function
of self-efficacy in behavior and decision-making 2%,

Theoretical constructs

In terms of the health-related behaviors, the value is avoiding sickness. The expectation is
that a certain health action could prevent the condition for which people consider they might be
at risk. The following constructs of the health belief model are proposed to vary between
individuals and predict engagement in health-related behaviors.

Perceived susceptibility

The term "perceived susceptibility" refers to the subjective evaluation of the likelihood of
developing a health issue. The health belief model predicts that people who believe they are
prone to a specific health problem will take actions to lower their chance of having the condition
241 People who regard their susceptibility to an illness as being low may reject this notion 24,
Some people may be aware that they could get the sickness, but they do not think it is likely 242,
People who think they have a minimal risk of getting sick are more likely to participate in risky

or dangerous behaviors.
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People who believe there is a high chance they may personally experience a certain
health issue is more inclined to take steps to reduce their risk of developing the condition.
Perceived threat is the result of the perception of both severity and susceptibility. Knowledge of
a particular health problem affects how serious and susceptible it is thought to be. According to
the health belief model, people are more likely to engage in practices that promote their health
when they sense a greater threat 24!,

Perceived severity

The term "perceived severity" refers to a person's subjective evaluation of the seriousness of
a health issue and its related side effects. According to the health belief model, people who think
a particular health issue is significant are more likely to take actions to stop it from happening (or
reduce its severity).

The term "perceived seriousness" refers to perceptions of the disease's influence on social
and occupational functioning as well as beliefs about the disease itself (such as whether it is life-
threatening, may result in disability or discomfort) 2*°. For instance, a person may believe that
influenza is not a serious medical condition, but if they believe that missing work for several
days would have a significant financial impact, they may decide to seek treatment if they
perceive influenza to be a particularly serious condition.

Researchers discovered that they could predict whether Australians would get the shot by
looking at perceived severity after looking at how many of them self-reported obtaining the
influenza vaccine in 2019. To gauge perceived severity, they asked, "On a scale from 0 to 10,
how severe do you believe the flu would be if you caught it? " They discovered that 31% thought
getting the flu would be a low, 44% a moderate, and 25% a high severity ?**. The researchers

also discovered that individuals with a high perceived severity had a markedly higher likelihood
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of having received the vaccine than individuals with a moderate perceived severity. Furthermore,
people reporting low and moderate perceived influenza severity showed equal self-reported
vaccination rates 240,
Perceived benefits

The perceived advantages of acting are another factor that influences actions connected to
one's health. Perceived advantages are a person's estimation of the benefit or effectiveness of
adopting a habit that promotes health in order to lower their chance of contracting an illness.
Regardless of the effectiveness of a given activity, a person is likely to take it if they believe that
doing so will lessen their risk of developing a health problem or will lessen the severity of one 24!,
For instance, those who believe that applying sunscreen protects skin cancer are more likely to
do so than those who think it has no effect on the likelihood of developing skin cancer.
Perceived barriers

The perceived obstacles to taking action arg a“factor in health-related behaviors as well.
A person's perception of the barriers to behavigorehange is referred to as perceived barriers. Even
if a person views a health state as ddmgefous and thinks that taking a certain activity will
successfully lessen the hazard, obstacles may keep them from engaging in the health-promoting
behavior. In other words, for\bghavior to change, the perceived benefits must outweigh the
perceived restrictions 2%,

The perceived inconvenience, cost, risk (such as the adverse effects of a medical procedure),

and discomfort (such as pain, emotional disturbance) associated with engaging in the behavior
are some examples of perceived obstacles to action. For instance, the inability to obtain cheap

medical care and the belief that the flu injection will be excruciatingly painful may prevent

people from getting the vaccine. In a study on the screening for breast and cervical cancer among
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Hispanic women, it was established that perceived barriers including cancer fear, humiliation,
fatalistic attitudes of cancer, and language prevented screening 24°.
Modifying variables

Individual traits, such as demographic, psychological, and structural variables, might
have an impact on how health-related actions are regarded (i.e., their perceived seriousness,
susceptibility, advantages, and barriers). Age, sex, race, ethnicity, and education are a few
examples of demographic factors. Psychosocial factors include, among others, personality,
socioeconomic status, peer and reference group pressure.

Among other things, structural variables include information on a particular disease and
prior exposure to it ?*2. According to the health belief model, changing factors can have an
indirect impact on health-related behaviors by changing how severe, susceptible, beneficial, and
barriers are viewed to change 24!.

Cues to action

According to the health belief model, engaging in behaviors that promote health requires
a cue, or trigger. Action cues might be internal or external 24, Internal signals to action include
physiological cues (such as pain and discomfort). Events or information coming from close
friends, family, the media, or health care professionals that encourage the participation in healthy
habits are examples of external cues. A dentist's postcard of reminder, a friend or family
member's illness, media campaigns on health issues, and product warning labels are a few
examples of cues to action.

People respond differently to cues depending on their perceived vulnerability, severity,
advantages, and barriers *!. For instance, people who believe they are at a high risk for a serious

illness and who have a good relationship with their primary care physician may be persuaded to
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get screened for the illness after watching a public service announcement, whereas people who
think they are at a low risk for the same illness and also do not have reliable access to health care
may need more intense external cues to get screened.

Self-efficacy

In 1988, the fifth element of the health belief model, self-efficacy, was added to the
original four, which were perceived vulnerability, severity, benefits, and barriers. Self-efficacy is
the belief that one is capable of carrying out a behavior successfully 243, In an effort to more
effectively account for individual variations in health behaviors, self-efficacy was included to the
health belief model. The model was initially created to explain involvement in one-time health-
related actions like getting a cancer screening or getting vaccinated. The health belief paradigm
was eventually extended to more significant, long-lasting behavior change, like diet modification,
exercise, and quitting smoking.

The model's creators understood the importance of self-efficacy as a fundamental element
of changing one's behavior in regard to one's health 2*!. For instance, Schmiege discovered that
self-efficacy was a more potent predictor of calcium intake and weight-bearing activities than
perceptions about potential negative health implications. Without elaborating on the theoretical
foundation of the model, Rosenstock contended that self-efficacy might be added to the other
health belief model constructs ?4°. This was deemed shortsighted, though, because related studies
showed that important variables from health belief models also had an impact on perceived
control and intention, which are thought to be more immediate causes of behavior 24,

Empirical support
Since its creation in the 1950s, the health belief model has received a significant amount

of scientific support. It is still one of the most well-known and tried models for describing and
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forecasting behavior connected to one's health. A 1984 analysis of 28 retrospective studies and
18 prospective studies found substantial support for each of the health belief model's four pillars
240 The review notes that given the diverse populations, health conditions, and health-related
behaviors examined as well as the various study designs and assessment strategies used to
evaluate the model, empirical support for the health belief model is particularly noteworthy.

A more recent meta-analysis found substantial evidence for the predictive value of
perceived advantages and perceived barriers, but limited evidence for perceived seriousness and
perceived susceptibility. The meta-authors analysis's contend that it is necessary to investigate
any potential moderated and mediated connections between the model's elements ?*°, From the
standpoint of chronic illness, a number of studies have shown empirical support.

In order to predict and explain a mother's adherence to a diet recommended for their obese
children, Becker employed the model. After attending diabetic classes at a community hospital,
Cerkoney interviewed diabetics who were being treated with insulin. It empirically examined the
relationship between the health belief model and the compliance levels of people with diabetes

mellitus who are chronically ill 2%,

Application of Health Belief Model to Modify Commercial Farmers’s Behaviour Towards
Global Warming.

By focusing on different facets of the model's main elements, the health belief model has
been utilized to build efficient interventions to influence health-related behaviors. By offering
education about worsening air quality, rising temperatures, and increased frequency of extreme
weather events, illness prevalence and incidence, individualized risk assessments, and

knowledge about the effects of global warming, interventions based on the health belief model
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may attempt to raise perceived susceptibility to and perceived seriousness of a health condition
(e.g., medical, financial, and social consequences) 246,

By providing information on the effectiveness of different behaviors to reduce risk of
elevated temperature, identifying common perceived barriers, offering incentives to engage in
health-promoting behaviors, interventions may also aim to change the cost-benefit analysis of
engaging in a health-promoting behavior (i.e., increasing perceived benefits and decreasing
perceived barriers).

The health belief model-based interventions may also offer cues to action that remind and
nudge commercial farmers to engage in health-promoting behaviors. By teaching specific health-
promoting activities, interventions may also seek to increase self-efficacy, especially for
complex lifestyle changes (e.g., use of backpacks for cattle, adhering to Bio-enzyme method of
clearing bush, preventing deforestation). Interventions can be directed at the societal level or the
individual level, such as working one-on-one with people to improve engagement in health-
related behaviors (e.g., through legislation, changes to the physical environment, mass media
campaigns.

2.3 Review of Empirical Studies
2.3.1 Knowledge of Global Warming among commercial farmers

Agriculture produces greenhouse gases and is susceptible to global warming. Farmers are
under pressure to alter their agricultural systems to withstand increasingly unpredictable weather
and to produce less greenhouse gases (mitigation) 2. Farmers have adapted to shifting social,
economic, and environmental conditions throughout human history. However, it is uncertain if
agricultural producers will be able to keep up with the extraordinary rate of change that is

predicted for the environment in the upcoming years. For agricultural producers who engage in
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rainfall agriculture and those who are cut off from local or national markets, the negative effects
of these shifts will be more pronounced. A study revealed that majority of farmers aware of
climate risks, but had differing perceptions of climate change impacts on production and annual
revenue 248 249,250
Public policies and actions that encourage and assist adaptation will be required to lessen
these adverse consequences. Nevertheless, farmers must be aware of global warming in order to
be willing to implement adaptation strategies. In this way, farmers' understanding of global
warming influences both their planting choices and the adoption of adaptation strategies.
Therefore, it can be said that understanding how farmers feel about global warming is a
prerequisite for designing and successfully implementing adaptation measures in Agriculture ',

Global Warming is expected to have serious negative impacts on the income, consumption

and health of Agricultural producers in Africa, leading to increase poverty and inequality 7’

2.3.2 Attitude towards Global Warming among commercial farmers
Agriculture is a source of greenhouse emissions and is subject to climate change. Farmers
are under pressure to alter their agricultural systems to withstand increasingly unpredictable
weather while also producing fewer carbon gases (mitigation). The anthropogenic origin of
global warming is strongly supported by science, and repercussions on natural and human
systems have already been found. Perceived changes in water availability had significant effects
on farmers' intention to adopt mitigation and adaptation strategies 232. Farmers play a crucial role
in the sector's response to global warming since they decide on agricultural methods at the farm
level. Therefore, it is imperative to comprehend how they feel about global warming.
Since decades, farmers have seen numerous instances of harsh weather, from drought to
excessive heat, and it is possible that this is what is causing some of the shifts in viewpoints.
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Farmers are more exposed to weather than the average person, and harsh weather can make it
very challenging to establish, grow, and harvest high-quality crops. Over the past ten years, there
has been a steady growth in research and literature on farmers' attitudes around global warming.
It was discovered that views on the perceived implications of climate change as well as

Z»

2.3.3 At-Risk behavior towards Global Warming among commercial farmers g

sociocultural and institutional contexts influenced disparities in perceptions of the issue 2.

Extreme climate-related occurrences including drought, flooding, and @Yheat
have degraded the soil, resulting in low crop yields. Farmers may modify the)&ax of life as a
result of declining agricultural yield, especially in rural areas. In order f(ﬁ%@gwan agriculture to
be resilient to global climate change and to be both econo and environmentally
sustainable, farmers and advisors must employ effective adap '\measures.

The most significant factors influencing adaptatio%lr the farmer's perception of risk to
their own farm, attitude toward innovation, and at-@e avior 24, Understanding farmer's risky
conduct with regard to global warming is cr@ince it may encourage people to change their

ways and accept policy reforms 23 \)
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2.4 Conceptual Framework

Moderating
Independent Variable Depe.ndent
Variables I Variable
Educational
Qualification
- No formal Edu.
-Primary Edu.
- Secondary N
- Tertiary
Knowledge
>
Attitude >
Global Warming
At-Risk
Behaviour >

Fig. 1: Conceptual model on Knowledge, Attitude and At-risk Behaviour of commercial
farmers towards Global Warming
Source: Self-Developed, 2022
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2.5 Summary of Gaps in Literature
Sustainable development is coming under increasing danger from global warming. The
anticipated effects of global warming might substantially jeopardize agriculture's ability to feed

the globe and seriously impede efforts to end hunger, malnutrition, and poverty. For the

Yy

circumstances, immediate action is required. Reducing agricultural emissions is crll's\‘;@}ce the
er

agricultural sectors to be ready for the possibility of quickly changing enviro

that cause

agriculture industries contribute to the buildup of greenhouse gases in the atm‘{éih“

global warming. CQ&

The world's agriculture and food security face enormous pro %{/en in the absence of
climate change. Demand for food and other agricultural good xached previously unheard-of
heights as a result of population increase and rising ina&ies in the majority of the developing
globe. The farmers are aware of climate change eff@}w th varying levels of knowledge >°.
Many low-income nations, notably those in s%b» haran Africa and South Asia, would struggle
to guarantee access to enough foo ‘{gr%é‘veryone without increased measures to reduce
greenhouse gas emissions from a Iture 7.

Actions done to enha&gdd security and support Commercial farmers in their efforts to
adapt to change can A@izable mitigation co-benefits. They might, however, cost more up
front. A prima s figuring out effective strategies to encourage people to use climate-smart
alternatives. Agricultural policy and financial assistance for rural economies are closely related
in many nations. There are more and more opportunities for low-income nations to direct

production in directions that are more productive and sustainable.
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The identification and promotion of climate-smart practices that support rural communities,
enhance smallholder livelihoods and employment, and prevent detrimental social and cultural
effect like forced migration and loss of land tenure are key tasks for research and development

partners 2%,
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Chapter Three
Methodology

3.1. Research Design

The research design that was used in this study is cross sectional research design. The
cross-sectional research design is a type in which you collect data from many different
individuals at a single point in time. In cross-sectional research, you observe variables Wlth\?\
influencing them !. ®
3.2 Population of the Study ‘%\

Population for this study comprised of registered commercial farm yo State. The
respondents were all the commercial farmers registered with CDxtate Agribusiness
Development (OYSADA).

3.3 Sample and Sampling Techniques ®\

The sample size was calculated by using the pre- determmed number of registered farmers
with OYSADA. The sample size was determined using Taro Yamane formulae. The formula is
shown as follow:
n= N/1+N (e?) A{V

R
n= Minimum sample size required or desired sample size.
N= Projected population of commercial farmers (N=2000)
e= Limit of sampling error or degree of accuracy desired, which is set at 0.05 (5%)

Three hundred Mhirty three (333) sample size was used as respondents for this study.
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Table 3.1: Summary of Distribution of Sample Size

S/n Zone Number of selected commercial farmers
I Oyo 111
Ii Ogbomoso 111
Iii Oke-Ogun 111
Total 333

Multistage sampling procedure (simple random, purposive and proportionate stratified sam%'}gz

technique) was adopted for this study. \Qb

Stage One: Simple random sampling technique of fish bowl with replacement & used to select
'\

three (3) out of five (5) geographical zones in Oyo State. CD&
O

Stage Two: Disproportionate stratified sampling technique was adopted to determine one
hundred and eleven (111) respondents that were drawn from each of the chosen zones in Oyo
State. This was done so as to ensure that the respondents were stratified with equal number of
farmers from each of the zones.

Stage Three: Simple random sampling technique was used to give each of the respondents in
the three (3) zones an equal and independent chance of being included in the sample. The
respondents were selected randomly from each of the selected zones based on the predetermined

sample size; making a total of 333 respondents.

b

3.4 Description of th‘&%search Instrument

A self-dev@% questionnaire was used as instrument for data collection in the study. This
instrument was in a closed ended format. The wordings of the questionnaire were translated to
the Yoruba language by linguists and language experts before field work commenced.
Section A: Socio-Demographic Information: This was used to obtain information on socio-

demographic characteristics of the respondents. Three items was generated and was responded to
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by the respondents. The items that was covered in this section include age, gender and
educational qualification.
Section B: Knowledge of Global Warming Scale (KGWS): This scale was used to gather

information from respondents on knowledge of global warming. Each response was scored on a

Yy

information from respondents on their attitude towards global warming. Each % was

2-point format of Yes and No.

Section C: Attitude towards Global Warming Scale (ATGWS): This scale was used to

scored on a 4-point modified Likert format of Strongly Agree (SA), Agree (A) iszl\g ee (D) and
Strongly Disagree (SD). C;\%

Section D: At-risk Behaviour towards Global Warming Scale (A ): This scale was used
to gather information from respondents on at-risk behavio x’ards global warming. Each
response was scored on a 3-point format of Regularly ( Sometimes (SM) and Never (NE).
3.5 Validity of Research Instrument Q_)\

Validity of research instrument is the @ to which a test measures what it claims to
measure. It is vital for a test to be &mki%’c\)rder for the results to be accurately applied and
interpreted®. In ensuring Validit@le instrument, a draft of the questionnaire was presented to
the researcher's supervisor &&ﬂ\er lecturers in the Department of Kinesiology, Sports Science
and Health Educatiou,@dty University, Ibadan for construct and content validity.

Other exp m other related fields was also consulted for constructive criticisms.
Necessary corrections was effected before the administration of the instruments in order to

improve quality of the questionnaire.
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3.6 Reliability of the Research Instrument
Reliability of a research instrument indicates that if the same result can be consistently

achieved by using the same methods under the same circumstances, the instrument is considered
reliable 3. In ensuring this, the validated instrument was administered on twenty (20) farmers
from Oluyole Local Government Area who are not part of the study, but possessed similar
characteristics with the actual respondents. A cronbach alpha technique was used to detefmling
the coefficient of the reliability and it yielded 0.78.
3.7 Data Collection

The researcher collected a letter of introduction from the Head, Department of Kinesiology,
Sports Science and Health Education for identification purpose. The letter was presented to the
management OYSADA, Oyo State. Furthermore, five (5) Research Assistants were recruited,
trained and engaged in the course of carrying out the study. Then, questionnaires were

administered with the help of the trained Research Assistants.

3.8 Data Analysis

The filled copies of questionnaires ‘were collected, coded and analyzed using descriptive
and inferential statistics. The deseriptive statistics of frequency counts and percentages was used
to analyze the socio-demographic characteristics of the respondents and the research questions.
Inferential statistics, of\ Pearson Product Moment Correlation (PPMC) was used to analyze
hypotheses 1 and\2; while Analysis of Variance (ANOVA) was used to test hypotheses 3-5 at
0.05 level of significance. Then, Scheffe post-hoc test was used to establish multiple
comparisons of differences in knowledge, attitude and at-risk behaviour towards global warming

based on educational qualification.
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Chapter Four
Results and Discussion of Findings

This chapter presents results of the analyses and discussion of findings. The results and
discussion of findings are presented based on demographic characteristics of the respondents,
research questions and hypotheses as follow: \Yy
4.1 Demographic Data Analysis
&

The below are the socio-demographic characteristics of the respondents.

Table 4.1: Distribution of the Respondents by Gender P "
Age Frequency Percent
Male 277 83.2
Female 56 16.8
Total 333 100.0
Source: Field Survey, 2022 Y

Table 4.1 reveals that 277 (83.2%) respondents were @Whﬂe 56 (16.8%) were female. This
means that, most of the respondents were male. Q_)\

Table 4.2: Distribution of the Responden;sbg&e

Age Frequency Percent
25-31 years 8 2.4
32-38 years 72 21.6
39 and above 253 76.0
Total 333 100.0

Source: Field Survey, 2%\,

Table 4.2 reveals that 4%) respondents were in the age range of 25-31 years, 72 (21.6%)
were between 3@ years, 253 (76.0%) were in the age range of 39 years and above. This means
that, most of the respondents were between 39 years and above, while the respondents who were

in the age range of 25-31 years were the least.
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Table 4.3: Distribution of the Respondents by Educational Status

Educational Status Frequency Percent
No Formal Education 2 0.6
Primary Education 106 31.8
Secondary Education 116 34.8
Tertiary Education 109 32.7

Total 333 100.0

Source: Field Survey, 2022 \?\

Table 4.3 reveals that, 2 (0.6%) respondents had no formal education, 106 (31.8)@&6:1

primary education, 116 (34.8.8%) had Secondary education, while 109 (32.7®)ssessed

tertiary education. This means that, most of the respondents had secondary e@&n, while few

had no formal education. §

Table 4.4: Distribution of the Respondents by Zone

Zone Frequency Percent
Ogbomoso 111 333
Oke-Ogun 111 333
Oyo 1 1 1 333
Total 100.0

Source: Field Survey, 2022

Table 4.4 reveals that, 111 (33.3%) :iﬂ:@ﬂ‘ts were commercial farmers from Ogbomoso, 111

(33.3%) were from Oke-Ogun, 1 %), while 111 (33.3%) were from Oyo. This means that,

equal number of responde(}Qgs)sampled from each of the zones.
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4.2 Presentation of Data

4.2.1 Research Questions

The research questions below were answered:

Research Question 1: What is the level of knowledge of global warming among commercial

farmers in Oyo State, Nigeria? %\
Y

Table 4.5: Summary of Result on the Knowledge of Global warming

S/n

10

1.

Statement Yes \N'()/
«
Global warming is a gradual increase in the earth's temperature %’3/\ D20
generally due to the greenhouse effect .0%)  (6.0%)
Global warming describes the current rise in the avera 3 20
temperature of earth's air and oceans. 94.0%) (6.0%)
Agricultural and industrial activities like deforestation can ﬁk 288 45
effect on the atmosphere (86.5%) (13.5%)
Application of nitrogen fertilizer can cause global wafmi 178 155
A (53.5%) (46.5%)
Global warming is responsible for fluctuation of different pattern 288 45
of rainfall (86.5%) (13.5)
Ve S
Global warming has significant effect on the yield of crop 329 4
production in Nigeria. ) (98.8%) (1.2%)
Global warming is responsible f&\h}a)vy rainfall and scorching 298 35
sunshine. PRy (89.5%)  (10.5%)
Some of the floods in this\&)@lfry are due to global warming 298 35
. (89.5%) (10.5%)
Excessive heat w@}id windstorm are consequences of global 298 35
warming ‘% (89.5%) (10.5%)
Fart anch from cattle and other ruminant animals can 76 257
contribute to increase global warming (22.8%) (77.2%)
Use of backpacks for collecting cow’s fart and belch usually help 76 257
reduce global warming. (22.8%) (77.2%)
Total 2745 908

(75.1%)  (24.9%)

Source: Field Survey, 2022
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As indicated in table 4.5, 313 (94.0%) respondents affirmed that global warming is a
gradual increase in the earth's temperature generally due to the greenhouse effect, while 20 (6.0%)
indicated no. In addition, 313 (94.0%) respondents indicated that global warming describes the
current rise in the average temperature of earth's air and oceans, while 20 (6.0%) indicated K?\
Furthermore, 288 (86.5%) respondents accepted that agricultural and industrial acti% e
deforestation can have effect on the atmosphere, while 45 (13.5%) indicated no. N@Ver, 178
(53.5%) respondents established that application of nitrogen fertilizer can cq&%@%al warming,
while 155 (46.5%) indicated no. %C?\

Besides, 288 (86.5%) respondents stated that glob %ﬁ;ng is responsible for
fluctuation of different pattern of rainfall, while 45 (13:4%)>indicated no. In addition, 329
(98.8%) respondent accepted that global warming sighificant effect on the yield of crop
production in Nigeria, while 4 (1.2%) indic@qa Furthermore, 298 (89.5%) respondents
affirmed that global warming is responsib@eavy rainfall and scorching sunshine, while 35
(10.5%) indicated no. Moreover, 298.(89.5%) respondents accepted that some of the floods in
this country are due to global Q@g, while 35 (10.5%) indicated no.

Additionally, 29@%.5%) respondents accepted that excessive heat waves and
windstorm are con@‘%es of global warming, while 35 (10.5%) indicated no. In addition, 76
(22.8%) respon@s established that fart and belch from cattle and other ruminant animals can
contribute to increase global warming, while 257 (77.2%) indicated no. Furthermore, 76 (22.8%)
respondents accepted that global warming is responsible for heavy rainfall and scorching

sunshine, while 257 (77%) indicated no. Table 4.5 further revealed that majority (75.1%)of the

respondents indicated yes in most of the positively developed question items, while few (24.9%)
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did not. This means that the level of knowledge of global warming among commercial farmers in
Oyo State was high. This corroborates the research previous research which showed that the
level of global warming among farmers is high in Oyo State !.

Research Question 2: What is the attitude of commercial farmers in Oyo State towards global

warming?
Table 4.6: Summary of Result on Attitude towards Global Warming s \?‘r
S/n Statement SA A D ,«‘\Qﬁ
I. I do not believe in bio-enzyme method of
clearing bush. 249 (5. 7% Q. f% 17 4%
(74.8%)

2. I do not believe that emissions from cattle can

affect the environment 242 @ (3.0%) (16 8%)

(72.7%)
3. I do not believe that deforestation increases the \ 7 21 46
amount of carbon dioxide in the atmosphere (2.1%) (6.3%) (13.8%)
Q. %)
4.  Fart and belch from cattle have no relationship» 14 22 45

with increase in global warming in my own view' 252 (4.2%) (6.6%) (13.5%)

VB) (75.7%)

<\
5. The use of backpacks for collection of cow’s fart 19 19 32
and belch is not necessary 263 (5.7%) (5.7%) (9.6%)
Q\ (79.0%)
Q)
Total 1349 316

‘%\) 7 (81.0%) (19.0%)

Key: Strongly agree (SA): Agree (A): Disagree (D) and Strongly Disagree (SD)
Source: Field 5§®y, 2022
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Table 4.6 reveals that 249 (74.8%) respondents strongly agreed that they do not believe in
bio-enzyme method of clearing bush, 19 (5.7%) agreed, 7 (2.1%) disagreed, while 58 (17.4%)
strongly disagreed. In addition, 242 (72.7%) respondents strongly agreed that they do not believe
that emissions from cattle can affect the environment, 25 (7.5%) agreed, 10 (3.0%) disagreed, 56
(16.8%) strongly disagreed. Furthermore, 259 (77.8%) respondents strongly agreed that t
not believe that deforestation increases the amount of carbon dioxide in the atmosph ﬂx .1%)
agreed, 21 (6.3%) disagreed, 46 (13.8%) strongly disagreed. Moreover, 252 (75: %);‘%spondents
strongly agreed that fart and belch from cattle have no relationship ‘@gx&crease in global
warming, 14 (4.2%) agreed, 22 (6.6%) disagreed, while 45 (13.5"/& y disagreed. Besides,
263 (79.0%) respondents strongly agreed that use of backpa collection of cow’s fart and
belch is not necessary, 19 (5.7%) agreed, 19 (5.7%)._disagreed, while 32 (9.6%) strongly
disagreed. Table 4.6 further revealed that most (8@9 of the respondents agreed on all of the
negatively developed question items, while % 9.0%) did not. This means that commercial

farmers in Oyo State had negative at@&uds global warming.

S
\
QQ%
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Research Question 3: What is the at-risk behaviour of commercial farmers in Oyo State towards
global warming?

Table 4.7: Summary of Result on At-risk Behaviour towards Global Warming

S/n Statement RE SM NE

1. I apply nitrogen fertilizers to my farm land as it 318 15 0 \?\
pleases me. (95.5%) (4.5%)

2. I engage in bush-burning at any convenient time 314 19

(94.3%) (5 7%
3. I adopt open grazing of cattle and other livestock in 168
my farm (50.5%) )'\ (1. 2%

4. I do not stop the escape of methane into the 1 68 159
atmosphere during rice cultivation 1 8%)  (47.7%)

5. I do not use backpacks for collecting cow’s fart and%é 268

belch in any of my routine farming operation 8.0%) (1. 5% (80.5%)

6. I do not adopt changes to my method of farming 54 124 155
(«\\ (162%) (37.2%) (46.5%)

7. Monitoring of crop production and livestock activities 56 11 266
that can lead to global warming gives me challenges (16.8%) (3.3%) (79.9%)

) 1138 341 852
A Y (48.8%) (14.6%) (36.6%)

Key: Regularly (RE), Sometimes (S and’Never (NE)

Source: Field Survey, 2022 Q

Table 4.7 1 ‘e%that 318 (95.5%) respondents regularly applied nitrogen fertilizers to
their farm lanth pleases them, while 15 (4.5%) sometimes involved in it. In addition, 314
(94.3%) respondents regularly engaged in bush-burning at any convenient time, while 19 (5.7%)
sometimes engaged in it. Furthermore, 168 (50.5%) respondents regularly adopt open grazing of
cattle and other livestock in their farm, 161 (48.3%) sometimes involved in it, while 4 (1.2%)
never engaged in it. Moreover, 168 (50.5%) respondents regularly do not stop the escape of
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methane into the atmosphere during rice cultivation, 6 (1.8%) sometimes involved in it, while
159 (47.7%) never engaged in it. Besides, 60 (18.0%) respondents do not use backpacks
regularly for collecting cow’s fart and belch in any of their routine farming operations, 5 (1.5%)
sometimes involved in it, while 268 (80.5%) never engaged in it. In addition, 54 (16.2%)
respondents regularly do not adopt changes to their method of farming, 124 (37.2%) sometimes
involved in it, while 155 (46.5%) never engaged in it. Furthermore, 56 (16.8%) resp t
indicated that monitoring of crop production and livestock activities that can @ obal
warming regularly gives them challenges, 11 (3.3%) sometimes passed thrc% is, while 266
(79.9%) never engage in it. Table 4.6 further revealed that most (48.8%@;%respondents and
very few (14.6%) engaged in behaviours that can put individua % of global warming,
while some (36.6%)respondents never involved in it. Thi Xﬁs that at-risk behaviour of
commercial farmers towards global warming in Oyo Sta.%as egative.
O

4.2.2 Hypotheses @

i

The following hypotheses were tested 'n@udy.
Hypothesis 1: There is no sig@n‘[ relationship between knowledge and attitude towards

global warming among cox}g ial farmers in Oyo State.

Table 4.8: Summar sult on Relationship between Knowledge and Attitude towards
Global Warming ~_
Variables Std. Knowledge Attitude N Sig. Remark
Dev. (p value)
Knowledge  19.2733  2.5055 1
-0.494%**
Attitude 78619 52284 o 1 333000 Significant

Correlation is Significant at 0.05 alpha level (p<0.05)
Source: Field Survey, 2022
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Table 4.8 shows that knowledge was tested significant on the attitude towards global warming
among commercial farmers in Oyo State (r=-0.494, p<0.05). It was further established that
knowledge had negative correlation with attitude of commercial farmers towards global warming;
while correlation coefficient’s magnitude was weak. This implied that there was a significant
weak negative relationship between knowledge and attitude towards global warming amon%
commercial farmers in Oyo State. The null hypothesis was therefore rejected. The negati
relationship of knowledge of global warming and attitude towards it implied that, edge of
commercial farmers could not improve the attitude of commercial farme;&to‘y\v%rds global
S\
2
NS

Hypothesis 2: There is no significant relationship between ge and at-risk behaviour of

warming in Oyo State.

commercial farmers in Oyo State towards global warmingk

Table 4.9: Summary of Result on Relationship @n Knowledge and At-risk Behaviour

towards Global Warming pa
Variables Mean Std. Knowle N At-risk N Sig. Remark
Dev. Q ) Behaviour (p value)
A

-0.585%*

Knowledge  19.2733  2.5055 «\V

333 .000 Significant

At-risk 13.1411 2.8@ 05855 1
Ve

Behavior

Source: Field Survey,

Correlation is Signiﬁ@w5 alpha level (p<0.05)

Table 4.9 shov@% knowledge was tested significant on at-risk behaviour towards global
warming among commercial farmers in Oyo State (r=-0.585, p<0.05). It was further established
that knowledge had negative correlation with at-risk behaviour of commercial farmers towards
global warming; while correlation coefficient’s magnitude was moderate. This implied that there

was a significant moderate negative relationship between knowledge and at-risk behaviour
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towards global warming among commercial farmers in Oyo State. The null hypothesis was
therefore rejected. The negative relationship of knowledge of global warming and at-risk
behaviour towards it implied that, present level of knowledge of commercial farmers could not
improve at-risk behaviour of commercial farmers towards global warming in Oyo State.

Yy

Hypothesis 3: There is no significant difference in knowledge of global warming

commercial farmers in Oyo State, based on educational qualification. \Q}
Table 4.10.1: Analysis of Variance of difference in Knowledge of Global ;ﬁlg Based
on Educational Qualification AN\

Sum of Mean Sig.

Source Squares df Square F (p value) Remark
Between Groups 171.133 3 57.044 9.811 0.000 Significant
Within Groups 1912.999 329 5.815
Total 2084.132 332

Q\r
Table 4.10.1 reveals that, there was a sig@ difference in knowledge of global
warming among commercial farmers in % te, based on educational qualification
(F332079.811; p<0.05).This implied that t%?v»vere variations in knowledge of global warming
among commercial farmers in Oye<\State due to diverse educational qualification of the

respondents. Hence, the null h@sis was rejected.
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Table 4.10.2: Scheffe Post-hoc Analysis of Difference in Knowledge of Global Warming
Based on Educational Qualification

Mean
(I) Educational (J) Educational Difference
Qualification Qualification (1-)) Std. Error  Sig. Remark
No Formal Education Primary Education 1.77358  1.72109 7186 Not Sig.
Secondary Education 18966  1.71971  1.000 Not Sig.
Tertiary Education 29358  1.72065 0.999 Not Sig.
Primary Education No Formal Education -1.77358  1.72109  0.786 Not Sig. ™
Secondary Education -1.58393"  0.32401 0.000 Significant
Tertiary Education -1.48001"  0.32894 0.000 Significant
Secondary Education No Formal Education -0.18966  1.71971  1.000 Not Sig.
Primary Education 1.58393" 0.32401 0.000 Significant
Tertiary Education 10392 0.32167 0.991 Not Sig.
Tertiary Education No Formal Education -0.29358  1.72065 0.999 Not Sig.
Primary Education 1.48001°  0.32894 0.000 Significant
Secondary Education -0.10392  0.32167 0.991 Not Sig.
N
*The mean difference is significant at the 0.05 level \

The Scheffe post-hoc test shows that pairwise ca,é&ar on of no formal education with
primary (0.786; p>0.05), secondary (1.000; p>0.05@\)d ertiary education (0.999; p>0.05) were
not significantly different respectively. Similarlyypairwise comparison of primary education and
no formal education (0.786; p>0.05) w@signiﬁcantly different; while pairwise comparison
of primary education with secon@o. 00; p<0.05) and tertiary education (0.000; p<0.05) were
significantly different resp\g{i@y.

In addition, the pai e comparison of secondary and primary education (0.000; p<0.05)
was significant %erent, while secondary with no formal education (1.000; p>0.05) and
tertiary education (0.991; p>0.05) were not respectively. This means that pairwise comparison of
primary education with secondary and tertiary education were significantly different respectively.

Also, the pairwise comparison of secondary and primary education was significantly different.
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Hypothesis 4: There is no significant difference in attitude towards global warming among
commercial farmers in Oyo State, based on educational qualification.

Table 4.11.1: Analysis of Variance of difference in Attitude towards Global Warming
Based on Educational Qualification

Sum of Mean Remark
Source Squares Df Square F Sig.
Between Groups 625.881 3 208.627  8.123 0.000 Significant
Within Groups 8449.765 329 25.683 Z»
Total 9075.646 332

Y

Table 4.11.1 reveals that, there was a significant difference in attitude t@s global
'\
warming among commercial farmers in Oyo State, based on edua@la qualification

(F(3,329=8.123; p<0.05). This implied that there were variations i ude towards global
warming among commercial farmers in Oyo State due to diver %aﬁonal qualification of the
respondents. Hence, the null hypothesis was rejected.

Table 4.11.2: Scheffe Post-hoc Analysis of Differ "cggn Attitude towards Global Warming
Based on Educational Qualification )

Mean

(I) Educational (J) Educational Difference

Qualification Qualification 12)) Std. Error ~ Sig. Remark

No Formal Education Primary Education -.64151 3.61716 0.999 Not Sig.
Secondary Education -1.18966  3.61428 0.991 Not Sig.
Tertiary Education -3.79817 3.61624 0.776 Not Sig.

Primary Education No Formal Education 64151  3.61716  0.999 Not Sig.
Secondary Education -.54815 0.68096 0.885 Not Sig.
Tertiary Education -3.15666°  0.69132  0.000 Significant

Secondary Education No Formal Education 1.18966 3.61428 0.991 Not Sig.
Primary Education 54815 0.68096  0.885 Not Sig.
Tertiary Education -2.60851"  0.67604 0.002 Significant

Tertiary Education No Formal Education 3.79817 3.61624 0.776 Not Sig.
Primary Education 3.15666"  0.69132 0.000 Significant
Secondary Education 2.60851°  0.67604 0.002 Significant

*The mean difference is significant at the 0.05 level
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The Scheffe post-hoc test shows that pairwise comparison of no formal education with
primary (0.999; p>0.05), secondary (0.991; p>0.05) and tertiary education (0.776; p>0.05) were
not significantly different respectively. Equally, pairwise comparison of primary education with
no formal education (0.999; p>0.05) and secondary (0.885; p>0.05) education were not

significantly different respectively; while pairwise comparison of primary with tertiary education

was significantly different (0.000; p<0.05). %\
%)and

Moreover, pairwise comparison of secondary with no formal education (0.991;
primary education (0.885; p>0.05) were not significantly different respectively; }\1 e pairwise
comparison of secondary with tertiary education (0.002; p@vas significantly

different. This means that pairwise comparison of primary rtiary education was

significantly different. Also, the pairwise comparison of s@&y and tertiary education was

significantly different. (6

Hypothesis 5: There is no significant diffe n at-risk behaviour towards global warming
among commercial farmers in Oyo Statézbased on educational qualification.

Table 4.12.1: Analysis of Vari ‘%' difference in At-risk Behaviour towards Warming
Based on Educational Quali

Mean Remark
Source Sum of Squares  Df Square F Sig.
Between Groups 252.355 3 84.118 10.904  0.000 Significant
Within Groups 2538.011 329 7.714

Total 2790.366 332

)4

Table 4.12.1 reveals that, there was a significant difference inat-risk behaviour towards
global warming among commercial farmers in Oyo State, based on educational qualification

(F(3,329=10.904; p<0.05). This implied that there were variations in at-risk behaviour towards
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global warming among commercial farmers in Oyo State due to diverse educational qualification

of the respondents. Hence, the null hypothesis was rejected.

Table 4.2.2: Scheffe Post-hoc Analysis of Difference in At-risk Behavior towards Global
Warming Based on Educational Qualification

Mean

(I) Educational (J) Educational Difference

Qualification Qualification (1-)) Std. Error  Sig. Remark

No Formal Education Primary Education 0.68868 1.98241 0.989 Not Sig.
Secondary Education 2.08621 1.98082 0.775 Not Sig.
Tertiary Education 2.78899 198190 0.577 Not Sig.

Primary Education No Formal Education -0.68868  1.98241 0.989 Not Sig.
Secondary Education 1.39753*  0.37320 0.003 Significant
Tertiary Education 2.10031°  0.37888 0.000 Significant

Secondary Education No Formal Education -2.08621 1.98082 0.775 Not Sig.
Primary Education -1.39753"  0.37320 0.003 Significant
Tertiary Education 0.70278  0.37051 0.310 Significant

Tertiary Education No Formal Education -2.78899  1.98190 0.577 Not Sig.
Primary Education -2.10031"  0.37888 0.000 Significant
Secondary Education -0.70278  0.37051 0.310 Not Sig.

*The mean difference is significant at the 0.08.]ewel

The Scheffe post-hoc test shows, that pairwise comparison of no formal education with
primary (0.989; p>0.05), secondary)(0.775; p>0.05) and tertiary education (0.577; p>0.05) were
not significantly differentteSpectively. Equally, pairwise comparison of primary education with
no formal education, (0:989; p>0.05) was not significantly different; secondary (0.003; p<0.05)
and tertiary education (0.000; p<0.05) was significantly different respectively.

Moreover, pairwise comparison of secondary with no formal education (0.775; p>0.05) and
tertiary education (0.310; p>0.05) were not significantly different respectively; while pairwise
comparison of secondary with primary education was significantly different (0.003; p<0.05).
This means that pairwise comparison of primary with secondary and tertiary education was

128



significantly different respectively. Also, the pairwise comparison of secondary with primary
education was significantly different.
4.3 Discussion of Findings

The findings of this study on socio-demographic characteristics revealed that, most of the
respondents were between the age range of 39 years and above. Similarly, it was established that

majority of the respondents were male of which a considerable number the responde

secondary education. Also, equal number (111) of respondents was sampled fro:%%})f the

zZones.
é '\

The findings of this study revealed that the level of knowledge of@%@ warming among
commercial farmers in Oyo State was high. This was establishe@\' the responses of the
respondents which indicated that majority of the respond icated yes in most of the
positively developed question items, while few did not. J:% as equally established through the
responses in which majority of the respondents(a ed that global warming is a gradual
increase in the earth's temperature generally d@he greenhouse effect.

In addition, most respondents indicafed that global warming describes the current rise in
the average temperature of earth’ % oceans, while few indicated no. Furthermore, majority
of the respondents accepte@iﬁgricultural and industrial activities like deforestation can have
effect on the atmosph%%ile few indicated no.

It was e ed that most respondents established that application of nitrogen fertilizer
can cause global warming, while few indicated no. Besides, most respondents stated that global
warming is responsible for fluctuation of different pattern of rainfall, while few indicated no.
In addition, most respondents accepted that global warming has significant effect on the yield of

crop production in Nigeria, while few indicated no. Furthermore, majority of the respondents
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affirmed that global warming is responsible for heavy rainfall and scorching sunshine, while few
indicated no.

Moreover, most respondents accepted that some of the floods in this country are due to
global warming, while few indicated no. Additionally, most respondents accepted that excessive
heat waves and windstorm are consequences of global warming, while few indicated no. The
outcome of this present study on knowledge of global warming among commercial farm
not in line with a previous study which revealed that understanding farmer's risky G@t with
regard to global warming is crucial since it may encourage people to chang&th‘%ways and
accept policy reforms 2. C;\&

In the same vein, the findings of this study revealed that cc@' farmers in Oyo State
had negative attitude towards global warming. This was established through the responses of
most of the respondents who agreed on the entire negatiu&nd eloped question items, while few
did not. This means was also revealed through the @}qnses of most of them with the agreement
that they do not believe in bio-enzyme meth@learing bush. Also, most respondents agreed
that they do not believe that emissions fi ttle can affect the environment.

Furthermore, majority o@jr{dponden‘[s strongly agreed that they do not believe that
deforestation increases th&iohnt of carbon dioxide in the atmosphere. Moreover, most
respondents strongly %@ that fart and belch from cattle have no relationship with increase in
global warmin es, most of the respondents strongly agreed that use of backpacks for
collection of cow’s fart and belch is not necessary, while few of them disagreed. The outcome of
this present study on attitude towards global warming among commercial farmers was not in line
with a previous study which revealed that perceived implications of climate change as well as

sociocultural and institutional contexts influenced disparities in perceptions of the issue 3.
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The findings of this study further revealed that at-risk behaviour of commercial farmers
in Oyo State towards global warming was negative. This was further revealed the through the
responses of most of the respondents and very few who engaged in behaviours that can put
individuals at-risk of global warming, while some respondents never involved in it. This was
further justified through the responses of most respondents which that they regularly applied

nitrogen fertilizers to their farm land as it pleases them, while sometimes involve @

In addition, most respondents regularly engaged in bush-burning at any convenie%@while

few sometimes engaged in it. ‘{

Furthermore, most respondents regularly adopt open grazing of c@;%rd other livestock

in their farm, while few sometimes involved in it. Moreover, mos @aen‘[s regularly do not

stop the escape of methane into the atmosphere durin cultlvatlon Besides, most

respondents do not use backpacks regularly for collecd@&co ’s fart and belch in any of their
routine farming operations. In addition, some respo@}@ regularly do not adopt changes to their
method of farming, while few sometimes inv@n it. The outcome of this present study on at-
risk behaviour of commercial farmer‘s& tate towards global warming was not in line with
a previous study which reveal@at perceived implications of climate change as well as
sociocultural and institutiop{ exts influenced disparities in perceptions of the issue 2.

The outcome;@s study also revealed that knowledge was tested significant on the
attitude toward al warming among commercial farmers in Oyo State. It was further
established that knowledge had negative correlation with attitude of commercial farmers towards
global warming; while correlation coefficient’s magnitude was weak. This implied that there was

a significant weak negative relationship between knowledge and attitude towards global

warming among commercial farmers in Oyo State.
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The findings of this study further showed that knowledge was tested significant on at-risk
behaviour towards global warming among commercial farmers in Oyo State. It was further
established that knowledge had negative correlation with at-risk behaviour of commercial
farmers towards global warming; while correlation coefficient’s magnitude was moderate. This
implied that there was a significant moderate negative relationship between knowledge and at-
risk behaviour towards global warming among commercial farmers in Oyo State. The n
relationship of knowledge of global warming and at-risk behaviour towards it implied that,
knowledge of commercial farmers could not improve at-risk behaviour of com%ciﬂa farmers in
Oyo State towards global warming. CD&

The outcomes of this study further revealed that there v@niﬁcam difference in
knowledge of global warming among commercial farmers i State, based on educational
qualification. This implied that there were variations ix‘l\cno edge of global warming among
commercial farmers in Oyo State due to diverse ed@al qualification of the respondents.

It was further established that pairwise con@n of primary education with secondary and
tertiary education significantly diff r&{%%spectively. Also, the pairwise comparison of
secondary and primary educatio significantly different.

The findings of th}'xsgd.ﬁr revealed that, there was a significant difference in attitude
towards global waru@mong commercial farmers in Oyo State, based on educational
qualification. Thi %lied that there were variations in attitude towards global warming among
commercial farmers in Oyo State due to diverse educational qualification of the respondents.

It was further established that pairwise comparison of primary with tertiary education was
significantly different. Also, the pairwise comparison of secondary and tertiary education was

significantly different.
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The findings of this study established that, there was a significant difference inat-risk
behaviour towards global warming among commercial farmers in Oyo State, based on
educational qualification. This implied that there were variations in at-risk behaviour towards
global warming among commercial farmers in Oyo State due to diverse educational qualification
of the respondents. It was revealed further that pairwise comparison of primary with seconda%
and tertiary education was significantly different respectively. Also, the pairwise compari

secondary with primary education was significantly different.
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Chapter Five

Conclusion

This chapter presents the summary and conclusion of the findings.
5.1 Summary of the Findings

This study investigated knowledge, attitude and at-risk behaviour of commercial farm@»
towards global warming in Oyo State, Nigeria,. Consequently, independent variables w@; ed
in relation to dependent variables. The tested independent variables were knowledg‘%tt\[ude and
at-risk behaviour, while global warming was examined as dependent Varia% hree research
questions were raised and answered, while five hypotheses were fo@ed and tested. The
review of relevant literature was carried out under different sub—h@n S.

The review of related literature covered the conceptual >studies, theoretical model and
review of empirical studies, conceptual model aq@ ary of the review literature. The
conceptual studies in this study covered ovewi@%obal warming, concept of climate change,
greenhouse gases and their emissions fror@a!lture, causes of global warming, occurrence of
global warming in the World, sub aran Africa and Nigeria health consequences of global
warming on human and envir@, overview of commercial farming and farmers, overview of
farming in Oyo State, pr@&{on, mitigation and adaptation of global warming.

For the theoretical\framework, Milankovitch theory and health belief model were adapted in
this study. The@ew of empirical studies covered knowledge of commercial farmers in about
global warming, attitude of commercial farmers towards global warming and at-risk behaviour of
commercial farmers towards global warming. Then, summary of the reviewed literature was
carried out to appraise the reviewed of conceptual studies, theoretical models and empirical
studies.
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Cross-sectional research design was used for this study. Population for this study
comprised commercial farmers in Oyo State. The respondents were all the commercial farmers
registered with Oyo State Agribusiness Development (OYSADA). Multistage sampling
procedure (simple random, disproportionate stratified sampling technique) was adopted for this
study. Self-developed and validated questionnaire was used for data collection. The descriptive
statistics of frequency counts and percentages was used to analyze the socio-demo
characteristics of the respondents and the research questions. Inferential statistic 4Q\@arson
product moment correlation (PPMC) was be used to analyze hypotheses 1 and wh1 e Analysis
of variance (ANOVA) was used to test hypotheses 3, 4 and 5 at 0.05 leve@%§mﬁcance

The findings of this study on socio-demographic characteristi ealed that, most of the
respondents were between the age range of 39 years and aboy Xnilarly, it was established that
majority of the respondents were male of which a con%er le number the respondents had
secondary education. The finding of this study re@?) that the level of knowledge of global
warming among commercial farmers in Oyo %@N&S high. In addition, the commercial farmers
in Oyo State had negative attitude tow al warming.

Moreover, at-risk behaV1 ‘gﬁmmermal farmers in Oyo State towards global warming
was negative. The outcomK study also revealed that there was a significant weak negative
relationship betweer;@ledge and attitude towards global warming among commercial
farmers in Oyo .‘Q Besides, there was a significant moderate negative relationship between
knowledge and at-risk behaviour towards global warming among commercial farmers in Oyo
State. Furthermore, there was a significant difference in knowledge of global warming among

commercial farmers in Oyo State, based on educational qualification.
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Additionally, there was a significant difference in attitude towards global warming
among commercial farmers in Oyo State. Also, there was a significant difference in at-risk
behaviour towards global warming among commercial farmers in Oyo State, based on
educational qualification.

5.2 Conclusion

Yy

commercial farmers in Oyo State was high and conclusion was also made th.’:‘lt% ercial

It was concluded in this study that the level of knowledge of global warming

farmers in Oyo State had negative attitude towards global warming. It was %e{ established
that at-risk behaviour of the commercial farmers towards global warr@'%y%l Oyo State was
negative. It was concluded that there was a significant weak @' relationship between
knowledge and attitude towards global warming among the re nts.

It was affirmed that there was a significant m,éier ¢ negative relationship between
knowledge and at-risk behaviour towards global xx;i g among commercial farmers in Oyo
State. Conclusion was made that there were s@an‘[ differences in knowledge, attitude and at-
risk behaviour towards global W among the respondents based on educational

qualification. Q@

5.3 Recommendations

Based on the ﬁndings,%% study, the following recommendations were made:

1. The Non- Go nt Organization should jointly organize periodic sensitization programme
on knowledge, attitude and at-risk behaviour of commercial farmers in all the thirty-three Local
Government Areas of Oyo State.

2. Agricultural extension agents should make an effort to meet an emissions trajectory consistent

with the limiting of the global temperature rise to 1.5 degrees above pre-industrial levels.
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3. Commercial farmers should engage in a fair international negotiation process under
intergovernmental panel for climate change, in which elements crucial for equity are protected
and the rights of every country and their citizens are respected and represented equally.

4. Non-Governmental Organization should incentivize the reduction of vehicular transport,

Yy

supported by financial means that are not in competition with climate finance for ‘m'%@n and
'\

adaptation; ‘{

6. Government should allocate public funds to support the clean energ)c%g ition and climate

promote active transport, and build the appropriate infrastructures to facilitate this;

5. Agricultural extension agents should provide a strong mechanism to address loss and d

solutions research and development; QQ%'

7. Non-Governmental Organization should develop and im \{ education, training, public

access to information, public awareness, public participad%a international cooperation.

8. Government should develop a systematic glob{%&p ard for measuring the greenhouse gas

emissions of the agriculture sector, in conjun@tergovemmen‘[al panel for climate change

9. Non-Governmental Organization shotld jricrease eco-medical literacy within climate change
-

stakeholders and policy makers 6@3

information on global wa&g;,bnd agriculture that supports policy-makers, researchers and

practitioners. ,%Q

5.4 Contributi %(nowledge

lish and disseminate scientifically global public health

This study contributed to knowledge in the following ways:
1. It was established that the level of knowledge of global warming among commercial

farmers in Oyo State was high.
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This study confirmed that commercial farmers in Oyo State had negative attitude towards
global warming.

It was also confirmed that at-risk behaviour of commercial farmers in Oyo State towards
global warming was negative.

It was also affirmed that there was a significant weak negative relationship between
knowledge and attitude towards global warming among the respondents. %\

This study established that there was a significant moderate negati ‘skganshlp

between knowledge and at-risk behaviour towards global warrnlng a mmercial

farmers in Oyo State. CQ\

It was confirmed that there was a significant difference in ge of global warming
among commercial farmers in Oyo State, based on ed \al qualification.

It was confirmed that there was a signiﬁcan@i\f efence in attitude towards global
warming among commercial farmers in Oy@;e.

It was established that there was a @cant difference in at-risk behaviour towards

global warming among co cigl farmers in Oyo State, based on educational

qualification. @

5.5 Suggested Areas for li,{ Research

The following sugges“@ere made for further research based on the findings of the study.

1.

2.

3.

The stu is nature can be replicated among non- commercial farmers in Oyo State.
Also, the study of this nature can be carried out among female only farmers in Oyo State.
Also, intervention studies on global warming can be worked upon by other researchers in

the subsequent studies
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Appendix I

Department of Kinesiology, Sports Science and Health Education
Faculty of Arts and Education
Lead City University, Ibadan, Oyo State

Questionnaire

Dear respondent,

The researcher is a postgraduate student of the Department of Kinesiology, Sports Science™and
Health Education, Lead City University, Ibadan. In partial fulfillment of the requirements\for the
award of Master of Science Education [MSc.(Ed)] in Health Education; the researoh€r is
conducting a study on Knowledge, Attitude and At-Risk Behaviour of CommetcialyFarmers
towards Global Warming in Oyo State. This questionnaire is therefore designed to elicit
information in relation to the variables being studied.

Your responses to the following question items shall be highly appreciated, treated
confidentially and used strictly for academic purposes. Kindly fill them as appropriate.

Thank you for your anticipated cooperation.

ADELEYE Oluwasegun Abidemi (Mr)

(The Researcher)

Section A: Socio-Demographic Information

Instruction: Please tick (¥) in the column as it applies to you in each of the following items
1. Gender: a. Male [ ] b. Female [ ]

2. Age: a.18-24 [ ] b. 25-31 [ ] ¢ 3238 [ ] d. 39andabove [ ]
3. Educational Qualification: a. No Formal Education [ ] b. Primary Education [ ]
c. Secondary Education [ ] d. Tertiary Education[ ]

4. Zone:a.lbadan[ ] b.Ibarapa| ] c.Ogbomoso[ ] d.Oke-Ogun| ] e.Oyo[ |
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Section B: Knowledge of Global Warming Scale (KGWS)

Instruction: Please tick (v') in the appropriate column that suits your response in the following

Statements. Yes and No

S/n Statement Yes No
1. | Global warming is a gradual increase in the earth's temperature
generally due to the greenhouse effect
2. | Global warming describes the current rise in the average A
temperature of earth's air and oceans /\Q.
3. | Agricultural and industrial activities like deforestation can have Q‘gﬁ)‘
effect on the atmosphere «\
4. | Application of nitrogen fertilizer can cause global warming ﬁ}y
/*4 hi|
5. Global warming is responsible for fluctuation of different pattern of\»\(\ 7
rainfall ;e
6. | Global warming has Significant effect on the yield of crop|
production in Nigeria
7. | Global warming is responsible for heavy rainfall a@ching
sunshine. )
8. | Some of the floods in this country are due to glebal warming
9. | Excessive heat waves and windstorm a@onsequences of global
warming ?\
A
10. | Fart and belch from cattle, and Yother ruminant animals can
_ contribute to increase globgl\@ ng

Use of backpacks for c@}c@n’g cow’s fart and belch usually help

reduce global warmi&
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Section C: Attitude towards Global Warming Scale (ATGWS)
Instruction: Please tick (v') in the appropriate column to indicate the extent to which you agree
or disagree with the Statements below:
Strongly agree (SA): Agree (A): Disagree (D) and Strongly Disagree (SD)

S/n Statement SA | A D SD

1. I do not believe in Bio-enzyme method of clearing bush.

2. | I do not believe that emissions from cattle can affect the
environment A\\

3. |Idonot believe that deforestation increases the amount of ,%\S' [
carbon dioxide in the atmosphere &C N

4. | Fart and belch from cattle have no relationship with ‘%\; '
increase in global warming in my own view _

5. | The use of backpacks for collection of cow’s fart and belch

is not necessary

3
~N
N

Section D: At-Risk Behaviour towards Global Warming Scale (ARBGWS)
Instruction: Please tick (¥) in the appropriate column t ﬂgits your response in the following
Statements. Regularly (RE), Sometimes (SM) and 18\ E)

S/n Statement Q o RE SM | NE
1. I apply Nitrogen fertilizers to my farm land as it pleases me.
ALY
2. I engage in bush-burning at any convenient time
ALY
3. I adopt open grazing of cattle and other livestock in my farm
\
a\

4. I do not stop the escape of methane into the atmosphere during

rice cultivation
5. I do not use backpacks for collecting cow’s fart and belch in any

of my routine farming operation
6. I do not adopt changes to my method of farming
7. Monitoring of crop production and livestock activities that can

lead to global warming gives me challenges
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IWE IBEERE
Oludahun 6w6n
Oluséwadii je akekoo imo ijinle agba ni eka Eko eré idaraya, sayensi ati eko ilera, Lead city
Yunifasiti, Ibadan. Ni imuse lara awon ohun t6 ye lati se lati gba oye imo ijinle sayensi ti Eko
ikoni (MSc. (Ed)) ninu eko ilera; Olusewadii fi se ise 16ri imo, iwa ati awon iwa té ni ewu ti
awon agbe oléunje ni si iportiru ojl. 0jo agbayé ni ipinle Qyo. Iwé ibéere isewadii yii ni a seto
lati se afayo awon koko ni ibamu pelt awon ohun ti a fi gbéyewo.
Awon idahuin re si awon ibééré yii ni a 6 fi tayotayo gba, a 6 si 10 6 ni idakonko ati fin iwalo eko
nikan. Jowo dahun won bi 6 yi ye.

E seun fun ifowésowépé ti a n reti. \?\
ADELEYE Oh’lwaiségun Abidémi.(ogbéni) @);

(Olusewadii)
Abala A: Ifitoniléti nipa oludahun N ‘%
Itoni: J Qw0 sami( ) si inu ibi té ba ¢ mu ninu gboléhun kookan.
1. Iseddniyan: a. OQkunrin ( )  b. Obinrin &
2. Qjo ori: a. 18-24 ( ) b.25-31 () c. 32—38@ 3910 soke ()
3. Iwé kika: a. Ko si imo “mo n ko mo n ka” ( 4)\ [wé alakoobere ()
c. Sekondiri ( ) e giga ()
4. Ekun a. Ibadan () (65 Ibarapa c. Ogboémoso ()

d Oke-ogun ( ) Q e. Oyo ()

Abala B: Imo nipa ipg jU 0j0 agbayé
Itoni: jowo sami( )-si 1ti 6 ye ti 0 si ba iddhun re mu nnu gb6léhun wony1 Beeni ati Beeko.
S/N Gboléhun Beeni Beeko
1. Iporuru oju 0jo agbayé ni ilosoke diedie ninu ooru ayé latari ooru afefe €yi to6 wayé nipa
awon eroja olord ati awon oludoti miiran.
2. Iporuru oju 0jo agbayé n sapejuwe ilosoke lowolowo yii nipa ooru afefe ati awon okun

aye yii.

170



10.

11.

Awon &t ise agbe ati awon &to ilé ise nlanla bii mima adinku ba igi int igbo 1¢ se ijanba
si 0ju 0jo

Sise amulo ajilé ti a fi éroja po 1¢ fa iporaru oja 0jo agbayé

Iporaru ojt 0jo agbayé 16 sokunfa idakarekd ninu bi 0jo se fi ro.

Iporaru ojt 0jo agbayé 16 fa 6jo nlanla ati oorun té f ta ni lara @
Die ninu awon isele omiyalé ni orile édé yii wayé latari Iportru oja jo égbfl’@(}

'\
Is6 ati igufe lati odo agbo maalu ati awon eranko miiran bii tire 1& é{\%loséké Iporaru
0j1 0j0 agbayé @%

Lilo awon baagi aposeyin lati fi gba is06 ati igufe awo saaba ma n se iranwo lati

din Iporaru oj 0j¢ agbayé ku. (6
Abala C: Iwa si Iporaru oju ojo agbayé %QJ

Ooru amdju ati iji lile je atunbotan ‘{

Itoni: Jowo sami ( ) si inu ibi t6 ye lé% an ipele ¢yi ti o fi ara mo tabi ti o ko faramo

pelu gbolohun isale yii:
Mo faramo gidigidi (MG ): fafamo (MF):  Mi 0 faramo (M) ati Mi o faramo

rara (MR)
S

S/N &]} Hlohun MG MF MI MR

1. Mi o gbagbo @1 ilo ilana pakopako 14ti yanju igbo

2. Mi 6 gbagbo.pé awon ohun t6 1 jade lati odo agbo maalu ni ipa 16ri agbégbé

3. Mi o Bbagbo pé mimu igi dinku I¢ je ki érdja olord po sii ninu afefe

4. Niiwoye temi, is0 ati igflfé agbo maalu ko ni ibésepé rara péh’l ilosoke ninu ip(‘)rurfl
0jli 0jo agbayé

5. ilo baagi ép(jnséyin lati gba 1s6 maalu ati igflfé ko pon dandan tabi se koko
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Abala D: Awon iwa to 1éwu si iporuru oju 0jo agbéyé
Itoni: Jowo sami ( ) si inu ibi té ba idahun re mu ninu gboléhun wonyi.
Loorekoore(L), Ekookan(E) ati Réara (R)

S/N Gboléhun L E R

1. Momaanlo ajilé s6ri ile oko mi bi 6 ba se wi mi

2. Mo maa n sun igb6 ni igbakugba ti 6 ba rorun fiin mi

3. Momaan _]e ki awon maalu ati eran osin miiran ko j¢é koriko ninu oko mi \?\

4. Mi o kii déna ijade eroja olord ti & n pé ni methane bo sinu afefe ni igba in
iresi. ‘%\

5. Mi o kif lo baagi aposeyin fiin gbigba is6 ati iguife maalu ninw% Syi'eto ilana isé
oko mi. %C?

6. Mi o kii se ayipada si ona ti mo i gba se is¢ agbe J@Q

7. Sise amojutod eto (jgbin ati ise awon ohun osintiOe yori si iporuru oju (_)jé

Agbayé maa f fun mi ni ipénija. @

&Q’
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Reliability Result

OVERALL SCALE
Reliability
Case Processing Summary
N %
Cases Valid 33 100.0
Excluded® | 0 .0
Total 33 100.0

a. Listwise deletion based on all
variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of Items
783 23

Item-Total Statistics

Scale Mean [Scale Corrected Cronbach's

if Item | Variance  if | Item-Total Alpha if Item

Deleted Item Deleted |Correlation | Deleted
YAROOOO 40.1515 39.008 -.044 788
;/AROOOO 40.1515 38.508 .094 784
;/AROOOO 40.1515 38.570 .077 785
XAROOOO 40.2727 38.580 .035 787
;/AROOOO 40.1515 38.883 -.009 787
XAROOOO 40.0909 38.960 -.026 786
;/AROOOO 40.0909 38.710 .089 784
;/AROOOO 40.0909 38.960 -.026 786
;/AROOOO 40.2121 38.985 -.040 .789
(\)/AROOOI 40.8182 34.653 798 758
VARO0001 |40.8182 34.653 798 758
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1
;/AROOOI 40.5455 29.881 733 741
;/AROOOI 40.3939 30.996 .659 .749
XAROOOI 40.5455 32.193 576 757
;/AROOOI 40.5758 29.064 .789 734
XAROOOI 40.5152 28.758 .822 731
;/AROOOI 40.5758 39.189 -.081 793
;/AROOOI 40.5758 38.002 .088 787
;/AROOOI 40.3333 37.479 .083 793
?)/AR0002 40.0000 37.312 .066 798
}/AR0002 39.4545 35.381 313 777
;/AR0002 39.5455 34.631 368 773
:\;/AR0002 39.2727 36.017 355 774
Q\J

Scale Statistics A \'

Std. N of
Mean Variance | Deviation Items
42.0606 |38.934 |6.23969 23

N
KNOWLEDGE OF GLG%L%ARMING SCALE

QQ

Case Processing Summary

N %

Cases Valid 33 100.0
Excluded® | 0 .0

Total 33 100.0

a. Listwise deletion based on all
variables in the procedure.

Reliability Statistics

Cronbach's

N of

Items
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Alpha
754 T
Item-Total Statistics

Scale Mean |Scale Corrected Cronbach's

if Item [ Variance  if [ [tem-Total Alpha if Item

Deleted Item Deleted | Correlation Deleted
YAROOOO 177576 2.939 517 722
;/AROOOO 177576 2.814 655 704
;/AROOOO 177576 2.939 517 722
XAROOOO 17.8788 2.485 676 689
ZAROOOO 177576 3.064 384 738
XAROOOO 17.6970 3.530 -.029 770
;/AROOOO 17.6970 3218 470 736
;/AROOOO 17.6970 3.468 067 763
;/AROOOO 17.8182 2.903 408 735
XAROOOI 18.4242 2.814 368 745
YAROOOI 18.4242 2.814 368 745

Q\
~Q)
Scale Statistics
Std. N of

Mean Variance | Deviation Items
19.6667 13.542 | 1.88193 T

Q\)

ATTITUDE TOWARDS GLOBAL WARMING SCALE
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Case Processing Summary

N %

Cases Valid 33 100.0
Excluded® |0 .0

Total 33 100.0

a.

variables in the procedure.

Reliability Statistics

Cronbach's
Alpha N of Items
928 5

Listwise deletion based on all

Item-Total Statistics
Scale Mean | Scale Corrected Cronbach's
if Item [ Variance  if [ [tem-Total Alpha if Item
Deleted Item Deleted |Correlation |Deleted
;/AROOOI 6.2121 11.985 858 902
;/AROOM 6.0606 12.434 830 908
XAROOOI 6.2121 13.110 766 920
;/AROOOI 6.2424 12.127 799 914
XAROOOl 6.1818 12.091 806 913
O
Scale Statistics -
Std. N of
Mean Variance | Deviation Items
7.7273 18.955 14.35368 5
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Case Processing Summary

N %

Cases Valid 33 100.0
Excluded® | 0 .0

Total 33 100.0

a. Listwise deletion based on all

variables in the

procedure.

Reliability Statistics

Cronbach's
Alpha N of Items
.629 7
VaS

Item-Total Statistics

Scale Mean |Scale Corrected Cronbach's

if Item | Variance  if | Item-Total Alpha if Item

Deleted Item Deleted |Correlation | Deleted
;/AROOOI 13.1818 8.028 -.041 675
;/AROO(H 13.1818 7.403 .144 .641
;/AROO(H 12.9394 6.434 268 617
XAROO(D 12.6061 5.621 378 .582
YAROO(D 12.0606 5.559 .535 521
;/AROO(D 12.1515 5.383 .540 515
;/AROO(D 11.8788 6.172 .548 .538

Q\J
Scale Statistics
Std. N of
Mean Variance | Deviation Items
14.6667 [8.167 2.85774 7
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