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ABSTRACT The manifestation of the devastating impacts of climate change is a threat to food security and it is
producing severe and chronic hunger. Poor people are the most affected. Most of these poor people live in rural
areas of most of the developing countries. They rely mainly on agriculture for both subsistence and major source
of livelihood. The concern is that climate change is making food insecure. Prices of food have gone up drastically
over and above what the poor can afford. To reduce hunger and poverty caused by the devastating impact of
climate change, there should be intervention to stop the main contributor to global climate change which is the
burning of fossil fuel that emits carbon dioxide. Against this backdrop, this paper advocates for emission reduction
in order to safe agriculture sector that is producing food for the world’s well-being and livelihood.

INTRODUCTION

Various scientific evidences and reports from
national and international spheres have
confirmed that the issue of global climate change
calls for major concern, necessary intervention
and a rethink of how to protect and preserve
agriculture and resources from this sector
(Wackernagel and Rees 2013). This is against
the backdrop that global warming and climate
change are threatening agriculture and the
impacts have started manifesting in form of food
insecurity, hunger and poverty (Campbell et al.
2007). Scientific reports have confirmed that
developing countries are feeling the impact more
than developed countries (Bodansky 1993). This
is because while the developed countries have
the adapting capacities to cope, the developing
countries do not, making them vulnerable
whenever the impacts manifest (Adger et al.
2003). Food insecurity caused by the impact of
climate change is also threatening other
development projects and making them to be
vulnerable and unsustainable (Godfray et al.
2010). Developing countries rely heavily on
climatic resources for various social economic
amenities and services and yet they do not have
the wherewithal to cope with the extreme weather
events ( Durant et al. 2004). To this end, they
become more vulnerable as the impact of climate
change produces poverty and hunger (Schipper
and Pelling 2006). These worrying situations are
likely to worsen and people in developing

countries are likely to continue to remain in
chronic abject poverty as a result of the
devastating impact of climate change. To curtail
these climate challenges, workable interventions
are needed in order not to escalate an already
climate tensed situation. These days, as a result
of the impact of climate change, the rainfall is
unpredictable and sometimes when it rains, it
creates a huge flood which affects agricultural
products and livelihood and makes people’s
situations and conditions worst (Heltberg et al.
2009). Other times, rain ceases which results in
draught and lack of drinking water for the people
and animal thereby causing severe hardship and
hunger because the planted crops are being
deprived of water to enable them germinate
(Walker and  Salt 2006).

Climate change is also seriously threatening
food production and making it insecure (Bohle
et al. 1994).  According to Food and Agriculture
Organisation (FAO 2008) food security is defined
as a “situation when all people, at all times, have
physical, social and economic access to
sufficient, safe, and nutritious food that meets
their dietary needs and food preferences for an
active and healthy life.” Food security is looked
at from the point of view of whether the means
to buy food is available and sufficient (Maxwell
and Smith 1992). Even if food is available, people
still need to have the means to buy (Ericksen
2008). If this means are lacking, the people will
not be able to buy food and become food
insecure; as a result of this, hunger will definitely
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set in. As Pretty et al. (2003) observed that “An
adequate and appropriate food supply is a
necessary condition for eliminating hunger. But
increased food supply does not automatically
mean increased food security for all.

Consequently, both quantity and quality are
essential for food production and security
(Barrett 2010). With devastating manifestation
of impacts of climate change, all aspects of food
production are being affected and this is
impacting on other social economic goods and
services (Kelly and Adger 2000). The changes
in climate are also distorting the components of
food chains which usually make food secure.
These components are: food availability, food
accessibility, food utilization and food system
stability (von Braun 2009). Therefore, agriculture
needs to be sustainable because of its
importance as it produces the food people eat
and provides job opportunities to a quite number
of people especially the rural poor in the
developing countries (Pretty et al. 2003).

Objectives

The paper examines the threats to food
security as a result of various manifestations
and impacts of global climate change. The
impacts on agricultural sector  and the
consequential impacts that are now creating food
insecurity and producing hunger especially in
the rural areas of developing countries are also
examined. The paper also analyses the plights
of farmers who rely on food production as means
of livelihoods but are now becoming more
vulnerable due to the impact of climate change
on the agricultural produce and animals.

METHODOLOGY

The study is based on qualitative research
approach. By so doing, the study relies heavily
on the existing literature relevant to the study.
The study makes a modest contribution to
bridging the knowledge gap in literature by
analyzing what should be done to improve and
strengthen food security in order to reduce
hunger and poverty. Carbon emissions are the
main reasons for global warming and climate
changes as a result of human activities. To
address this, the study looks at various existing
strategic interventions put in place to reduce
emissions and argues for immediate adoption.

OBSERVATIONS  AND  DISCUSSION

Insights from the Existing Literature

Except the opinions strongly held by some
climate denials and sceptics, it is generally
accepted that global climate change is real and
that it is impacting negatively on the atmosphere,
the environment and the ecosystems (Harris
2010). Adger et al. (2003) have observed that
“the world’s climate is changing and will
continue to change into the coming century at
rates projected to be unprecedented in recent
human history. The risks associated with these
changes are real but highly uncertain. Societal
vulnerability to the risks associated with
climate change may exacerbate ongoing social
and economic challenges, particularly for those
parts of societies dependent on resources that
are sensitive to changes in climate. Risks are
apparent in agriculture, fisheries and many
other components that constitute the livelihood
of rural populations in developing countries.”
Campbell et al. (2007) admonished that the impact
of global climate change is not trivial but huge
and has started manifesting in different
dimensions “although the consequences of
global climate change may seem to be the stuff
of Hollywood—some imagined, dystopian
future—the melting ice of the Arctic, the
spreading deserts of Africa, and the swamping
of low lying lands are all too real.” The erratic
changes in the global climate has brought about
various challenges and has drastically increased
the vulnerability of farmers, especially in most
developing countries as they are unable to
predict or forecast the weather accurately using
their indigenous knowledge (Moorhead 2009).
Although the developed countries are not
immune to the devastating and unpredictable
weather events because there are consistent
impacts of global climate change manifesting also
in the developed countries as there have been
reports of droughts, outbreaks of fire, heavy
rainfalls and many more natural disasters (Turner
and Clifton 2009), Moorhead (2009) points out
that “agriculture  on which we all depend for
our food is under threat from climate change.
There is no doubt that systems worldwide will
have to adapt, but while consumers may barely
notice the impact of climate change in
developed countries, millions of people in
developing countries face a very real and direct
threat to their food security and livelihoods.”
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Developing countries are feeling the heat in
almost all areas of life as food insecurity and
hunger remains endemic, particularly in Africa
(Rosegrant and Cline 2003). Explaining the impact
of climate change on food and other social
economics well beings of the poor people in the
rural Africa, Balogun et al. (2013) observe that
“the significance of this variability is clear
when we consider that in sub-Saharan Africa,
agricultural production accounts for up to 90%
of food needs. Socio-economic conditions and
the adverse impact of unpredictable weather
on the agricultural production of communities
in sub-Sahara Africa have long been recognized
as an important cause of malnutrition in the
region.” The rural poor are affected by high costs
of food and majority is unemployed hence, they
leave below the poverty level because they do
not have the means to purchase food. The
combination of all these lacks make them
vulnerable resulting in hunger and chronic
poverty (Barrett et al. 2002).  Furthermore, the
bizarre weather events are having destructive
impacts on all human endeavours and are also
destroying vital ecosystems, infrastructure,
property, and people’s livelihoods and
sometimes the damages caused are irredeemable
(Thompson 2013).

What needs to be done is for the international
community to join hands and fight global climate
change by reducing emissions and provide
assistance to the developing countries that are
feeling the huge impacts of global climate change
(Victor 2004). The problem of food scarcity
caused by the impact of climate change is
threatening the survival of vulnerable people in
the rural Africa and it has thrown a lot of these
people into hunger and abject poverty because
the majority of them are peasant farmers who
solely rely on agriculture and farming as sources
of livelihood and existence (Pfeiffer 2006).
Pursuant to this, international community and
the policy makers are enjoined to refocus on
sustained food security by incorporating green
agriculture as a solution to several of these
challenges, including hunger, poverty,
unemployment and environmental degradation
(Sha Zukang 2012).

Therefore, there is need to pursue
development that will also incorporate the issue
of food security in order to address poverty
(Maxwell 1990). This approach will promote
sustained food security described by Maxwell

(2009) as “the meaning and measurement of food
insecurity; structural reform of food systems;
improved targeting; the future of food aid; and
the strengthening of rural and urban safety
nets.”  In order to implement this, a strong
institution that will carry out the task is
inevitable. India has made a milestone in this
regard by designing and establishing a crop
insurance scheme to absorb the impact of climate
change should it manifest (Mills 2007). All efforts
in this regard should be channeled toward
promotion of food security by enabling people
to engage in economic activities that will create
wealth and lead to technological progress. This
intervention is playing an important role in
supporting Indian farmers through the losses
incurred during drought years (de la Fuente
2007).  Literature has confirmed that the crop
insurance is working in India, this needs to be
emulated by other developing countries as part
of their adaptive measure to protect farmers,
increase food production and reduce poverty
caused by climate change (Linnerooth-Bayer and
Mechler 2006).

It is important to point out that while scientific
reports have shown different threats caused by
climate change (Carpenter et al. 2008), the list is
not closed because new climate threats are also
emerging and presenting new challenges (Brown
et al. 2007). This is the reason why there should
be a collective action to combat the surge. If this
is not taken into consideration, the impact of
climate change might affect progress in human
development achieved over the last decade and
slow down or even reverse economic growths
successes recorded by some of the developing
countries (Daily and Ellison 2002).

Speranza (2010) argues that “while it is
conceded that managing climate risks is a major
challenge of today and for the future, the high
dependence of the economies and rural people
upon rain fed agriculture, the prevalence of
poverty and food insecurity, and limited
development of institutional and infrastructural
capacities make coping with natural climate
variability a perennial challenge.” To this end,
Endfield and Tejedo (2006) indicate that in the
past several decades, the numbers of extreme
weather events particularly in sub-regions and
the numbers of people affected by droughts and
floods have grown dramatically and disposed
them of their means of livelihood and sometimes
loss of life. Undoubtedly, with the devastating
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scenarios of the manifestations of the impacts
of climate change, it is apt to say categorically
that indeed climate change poses a grave threat
to human existence and ecosystems (Varner
2002). Combating climatic emissions now is the
most viable response to the threats (Shearman
and Smith 2007).

Another concern is that the scientific
evidence on how climate change has become a
serious threat to agricultural production and
agricultural systems worldwide is disturbing and
it is a major concern to the governments of the
world and the international community.  (Dimes
et al. 2008). Christian-Smith (2012) has
admonished that if measures are not put in place
to mitigate and adapt to the climate change, the
future is bleak as people will face even greater
challenges and the coping systems may not solve
the problem unless there is drastic action taken
now to combat the climatic emissions. The study
conducted by Parrt et al. (2009) for World Food
Programme revealed that climate change will act
as a multiplier of existing threats to food security,
make natural disasters more frequent and
intense, land and water more scarce and difficult
to access, and increases in productivity even
harder to achieve, thereby creating unbearable
hunger and poverty. The implications of these
are that people who are poor, are food insecured
and are malnourished will become more immense
and the poor will become chronically poorer
(Sasson 2012).

Therefore, the need for constant assessment
of the impact and effects of global climate change
on agriculture and food production should be
top priority of most of the governments in order
for food to be secured and hunger curtailed
(Schneider and  Root 1996). The governments in
the developing countries should be more
proactive in this regard considering the fact that
they are the most vulnerable to global climate
change (Patwardhan and Semenov 2007).  As
part of the solution, scientific literature has
shown that investment in agricultural research
and demonstration has high rates of success in
terms of returns and poverty reduction (Diao et
al. 2008).  The model in India is a good example
of positive strategic intervention. India has
invested hugely on research on climate crop and
also established climate crop insurance. These
interventions were done in order for  the
agricultural sector to cope with the negative
impact of climate changes.This model is

sustaining food production and food security
in India. The positive impact on the rural poor
farmers is huge because they are able to produce
enough food for sustenance and for commercial
purposes. As a result of this, the farmers’
standard of living is being improved because of
the gains and profits from the sales of
agricultural products. (Nath and Behera 2011).

ADAPTING FOOD PRODUCTION  TO
CLIMATE  CHANGE

The fight against climate change through
adaptive measures in order to have food security
and sustainability needs to be approached from
all angles. This is because global climate change
is threatening human existence as a result of its
impacts on food and agricultural sector.
Schneider and   Root (1996) indicate that “the
need to anticipate outlier events and assign
them subjective probabilities suggests emphasis
on interdisciplinary research associations. The
desire to reduce societal vulnerability to such
events suggests the need to build adaptive
management and diverse economic activities
into social organizations. The effectiveness of
adaptation responses to anticipated climatic
changes is complicated when consideration of
transient changes, regional disturbances, large
unforseeable natural fluctuations and surprises
are considered. Slowing down the rate of
disturbances and decreasing vulnerability are
advocated as the most prudent responses to the
prospect of human-induced climatic changes.”
(Schneider and  Root 1996).

A multifaceted approach to solving the prob-
lem of climate induced food scarcity and hunger
is suggested by Godfray et al. (2010) “the effects
of climate change are a further threat. But the
world can produce more food and can ensure
that it is used more efficiently and equitably. A
multifaceted and linked global strategy is need-
ed to ensure sustainable and equitable food
security.” Managing the risks through all avail-
able means is now inevitable in order to contin-
ue to live in the world free of threats of negative
impacts of climate change. Against this back-
drop,  Heltberg  et al. (2009) pointed out that
“Societies have a long record of adapting to
climate risks and climate changes. Household
asset portfolios and livelihood choices are
shaped by the need to manage climatic risks,
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especially in rural areas and for low-income
households. Even so, climate events continue
to bring devastation. Recent evidence and pre-
dictions indicate that climate changes are ac-
celerating and will lead to wide-ranging shifts
in climate variables. There will be changes in
the mean and variance of rainfall and tempera-
ture, extreme weather events, food and agricul-
ture production and prices, water availability
and access, nutrition and health status. The
most adverse impacts are predicted in the de-
veloping world because of geographic expo-
sure, reliance on climate sensitive sectors, low
incomes, and weak adaptive capacity. Socio-
economic impacts, though generally not well
understood, are likely to be profound and will
impact humans through a variety of direct and
indirect pathways. The indirect risks are often
hard to predict they are the consequences of
conse-quences but could have the worst im-
pacts.”

Sub-Saharan Africa faces a lot of climatic
challenges hence a lot needs to be done in order
to curtail vulnerability on the continent (Ellis
2005). The continent is experiencing huge mag-
nitude of poverty, food insecurity, environmen-
tal and health challenges and the level of pover-
ty is appalling (Booth et al. 1999). Therefore, for
purposes of sustainable livelihood, development
plan should take into consideration the issues
surrounding food security, hunger and poverty
alleviation (Buchanan-Smith and Maxwell 1994).
Applying the principles of sustainable develop-
ment in support of sustainable food production
and security will be one of the ways of solving
the problem of the impact of the global climate
change on agricultural sector (Pretty 2008). Cli-
mate change is likely to make matters worse with
increases in rainfall variability being predicted
(Mendelsohn and Dinar 1999). The ability of
agricultural communities and agricultural stake-
holders to cope better with the constraints and
opportunities of current climate variability must
first be enhanced for them to be able to adapt to
climate change and the predicted future increase
in climate variability (Twomlow 2008).

The efforts to be made are therefore to ensure
stability in food production and agricultural
through coping intervention. According to
Pretty (2003) agricultural sustainability connotes
“what do we understand by agricultural

sustainability? Systems high in sustainability
are making the best use of nature’s goods and
services whilst not damaging these assets.” The
need for coping for purposes of agricultural
stability is significant in view of the fact that the
“world still faces a persistent food security
challenge. There are an estimated 790 million
people lacking adequate access to food, of
whom 31% are in east and south-east Asia, 31%
in South Asia, 25% in Sub-Saharan Africa, 8%
in Latin America and the Caribbean, and 5%
in North Africa and near east. A total of 33
countries still have an average per capita food
consumption of less than 2200 kcal per day
(Pretty 2003).”

Pursuant to this, the risks and vulnerability
of the farmers and all role players and stake hold-
ers in agriculture will reduce if they incorporate
adaption strategy as part of their tactics and
planning to these evolving climatic risks (Os-
man-Elasha et al. 2006). In Sudan, “there are
examples of development and environmental
management strategies employed by rural pop-
ulations of Sudan that have increased the re-
silience of communities for coping with drought
and its effects. These examples provide models
that could be applied to increase drought re-
silience more widely in Sudan. They can also
provide lessons to guide adaptation to climate
change, projections of which indicate the po-
tential for a more arid climate and more fre-
quent drought.”(Osman-Elasha et al. 2006:2). An
example of how effective response to climate
change impact was implemented in one of the
areas in Sudan is given thus “in response to
these devastating conditions that prevailed in
the area, a Carbon Sequestration strategy was
initiated in 1992 covering 17 villages within.
The aim of the project was to implement a sim-
ple model of community-based natural resource
manage-ment to prevent over-exploitation and
degradation of marginal lands and rehabili-
tate rangelands for the purpose of carbon se-
questration. It also sought to encourage biodi-
versity preservation, reduction of dust storms,
and reduction of the risks of production failure
in this drought-prone area by providing alter-
natives for sustainable production. To ensure
the success and sustainability of this approach,
the project provided for increasing numbers of
livelihood alternatives to diversify local pro-
duction systems and improve the socio-econom-
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ic conditions, leading to decreased out-migra-
tion and population stability. In essence, the
project included both mitigation and adapta-
tion outcomes.” (Osman-Elasha et al. 2006: 6-7).

Taking action as exemplified above should
be the norm in order to curtail and compact the
impact of climate change on the rural poor. This
should be emulated and lessons should be learnt
from this by other countries in Africa. Inaction
will compound the existing problem with regards
to the threats of climate change. Interventions
in various ways would curtail the threats if not
totally curb them. Thus so far, according to Food
and Agriculture Organization of the United Na-
tions (FAO 2008) “agriculture is a source of
climate change but also a solution to climate
change if adequate sustainable production
measures are adopted that hold substantial
mitigation potential, and that contribute to
adapt agriculture and food production systems
to extreme events, raising temperatures, and
increasing CO2 concentration.” FAO (2008)
indicated that, in order to adapt to climate
change, “farmers will need to broaden their crop
genetic base and use new cultivars and crop
varieties. They will need to adopt sustainable
agronomic practices such as shift in sowing/
planting dates, use of cover crop, live mulch
and efficient management of irrigation and re-
duce the vulnerability of soil based agricultur-
al production systems through the management
of soil fertility, reduced tillage practices and
management of the cycle of soil organic car-
bon more efficiently in grasslands and crop-
ping systems.”

The threats of food insecurity caused by the
impact of climate change are real and manifesting
in different dimensions, in order to tackle these
threats and preventing hunger and poverty, it
requires the support of everybody from different
backgrounds and disciplines (Warner et al. 2012).
As indicated, most of the farmers in developing
countries live in the rural areas, while some of
them have benefitted from modern technology
for farming, others have not. They still use
indigenous knowledge to adapt and cope with
the changes in the climate. Therefore, tackling
the problem of the impact of the climate change
on agricultural sector, hunger and poverty will
require the combination of both modern and best
traditional knowledge and practices of farming
(Heltberg and Ashwill 2013). This will be of

immense benefit to the smallholders’ farmers in
the developing countries farming in the remote
rural isolated areas (Pretty 1999).

REDUCING  CLIMATE  INDUCED
POVERTY THROUGH  INNOVATIVE

INTERVENTIONS

Pragmatic sustainable research is important
as a means of diffusing and applying new
technology and systems to agricultural
productivity in order to adapt to the impact of
climate change and combat food insecurity and
hunger (Bartel 2010). Schipper and Pelling (2006)
assert that “reducing losses to weather-related
disasters, meeting the Millennium Development
Goals and wider human development
objectives, and implementing a successful
response to climate change are aims that can
only be accomplished if they are undertaken in
an integrated manner.”

Climate change is a serious risk to poverty
reduction and threatens to undo decades of
development efforts and gains made so far,
(Newell and Jenner 2009). What needs to be done
in Africa to improve agricultural production is,
according to Bartel (2010) ensure “incremental
improvements in processes, products, inputs,
or equipment that are needed to adapt existing
technologies to the local environment in ways
that enhance productivity and lower costs. The
ability to adapt, therefore, is a significant step
in technological empowerment, which over a
period of time, can lead to the creation of
knowledge generation capabilities amongst
actors that are demand-driven rather than
simply those that aim to replicate the successes
of other regions of the world.”

Technological inputs are therefore important
in order for the developing countries to attain
the Millennium Development Goals of
sufficiency of food for all, eradication of hunger
and poverty (Jarosz 2011).

Agricultural Sustainability and Food Security

What needs to be done in order to attain
food sustainability is well captured in an elabo-
rate analysis of Pretty (2008) thus “Concerns
about sustainability in agricultural systems
centre on the need to develop technologies and
practices that do not have adverse effects on
environmental goods and services, are acces-
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sible to and effective for farmers, and lead to
improvements in food productivity. New ap-
proaches are needed that will integrate bio-
logical and ecological processes into food pro-
duction, minimize the use of those non-renew-
able inputs that cause harm to the environment
or to the health of farmers and consumers. Make
productive use of the knowledge and skills of
farmers. Dividends can come from making the
best use of the genotypes of crops and animals
and the ecological conditions under which they
are grown or raised. Agricultural sustainabil-
ity suggests a focus on both genotype improve-
ments through the full range of modern biolog-
ical approaches and improved understanding
of the benefits of ecological and agronomic
management, manipulation and redesign. Sus-
tainable agriculture outcomes can be positive
for food productivity, reduced pesticide use and
carbon balances.”

Accordingly, “if food poverty is to be
reduced, then it is important to ask who
produces the food, who has access to the
technology and knowledge to produce it, and
who has the purchasing power to acquire it?
Modern agricultural methods have been shown
to be able to increase food production, yet food
poverty persists. Poor and hungry people need
low cost and readily available technologies
and practices to increase food production. A
further challenge is that this needs to happen
without further damage to an environment
increasingly harmed by existing agricultural
practices.” (Pretty 2003).

Because the situation requires multi
solutions approaches, Barrett et al. (200) have
suggested an idea of food for work thus “food-
for-work (FFW) programmes have been widely
heralded as a means of providing self-targeting
transfers coupled with investment in public
goods…with an attempt at distilling some useful
rules of thumb as to when, how and why FFW
can serve effectively as short-term insurance, a
longer-term rehabilitation and development
intervention, or both.  famine; food aid; pover-
ty; public employment programmes; transfers”
(Barrett et al. 2002).

All these measures and strategies canvassed
are geared toward addressing these complex
problems and challenges of food insecurity.
Approaching the problems from multifaceted
opportunities to harness new innovations will

therefore require out-of the-box solutions such
as new technologies, institutions, policies, and
higher investments in agriculture (Lybbett and
Sumner 2010).

Tools and approaches are now available that
allow for a better understanding, characterization
and mapping of the agricultural implications of
climate variability and the development of
climate risk management strategies specifically
tailored to stakeholders’ needs (Smit and Wandel
2006). Developing countries are therefore
enjoined to take advantage of these by investing
money earned from natural resources exploitation
on agriculture (Onwuekwe  2006).

Using Agricultural Biodiversity to Increase
Productivity

A blend of agricultural diversity that will in-
tegrate and use all aspects of agricultural vari-
ability including ecosystems will be source of
viability and sustainability for food growth and
production (Nellemann 2009). Javis et al. (2008)
describe agricultural biodiversity as “variabili-
ty of crops and their wild relatives, trees, ani-
mals, microbes and other species that contrib-
ute directly or indirectly, to food production.
But climate change is threatening the existence
of species as they are now shrinking and de-
creasing on a daily basis” (Javis et al. 2008).

Indigenous knowledge has also proven to
confirm the effectiveness and viability of
agricultural variability (Tripp R 1993). The
findings of the study conducted by Olatokun
and Ayanbode (2008) revealed that “the majority
of the rural women were farmers and illiterates
but have vast knowledge of traditional
medicine. There was an extensive use of oral
indigenous knowledge in various domains:
culture transfer and preservation, food security,
saving and lending money, population control,
childcare and so on but its greatest impact was
in the area of food production.” This is peculiar
to most of the rural farmers in sub-Saharan Africa
and it is a useful example of how to use
indigenous knowledge to adapt and cope with
the variations in the climate. This approach
serves as a potential mode to change lives and
sustain our world by diversifying livelihoods,
increasing the resilience and sustainability of
production systems and by providing access to
a diverse and nutritious diet (Verchot et al. 2007).
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While it is recognized that the traditional
coping mechanisms would not be adequate to
produce enough food in view of the growing
population, efforts should be geared toward the
diffusion of technical innovations such as
mechanized farming to complement indigenous
methods and knowledge (Sharma et al. 2012).
Commenting on the problems being faced in the
agricultural sector, Sharma et al. (2012) said that
“across the world, the challenges facing the
sector are immense: declining natural resou-
rces, smaller landholdings and lesser area for
cultivation, erratic monsoons, climate change
crisis, energy crisis, loss of biodiversity, weak
extension machinery, rising input costs,
inadequate storage infrastructure, high post-
harvest losses, and lack of access to markets.”
Therefore, “efforts should therefore be geared
towards research and innovation on the
breeding of new and adapted varieties as well
as the preservation of traditional, locally
adaptable varieties that can tolerate climate
variability and are suitable for changed
climatic conditions” (Biringer et al. 2005). This
can be done by developing innovative and
practical technologies such as alternative
cropping systems, conservation and precision
agriculture   sustainable forest management; and
the application and improvement of technologies
for more efficient use of inputs such as energy,
fertilizer, water and seeds (Sayer and Campbell
2004). It is pertinent to point out that such
technologies should be affordable and accessible
for the rural poor in the developing countries if
they are to make any meaningful impact in
alleviating agricultural poverty (Graff et al. 2006).
Graff et al. (2006) study is in support of affordable
and accessible technologies and they express
the view that “while biotechnology innovation
is concentrated in high income countries,
international diffusion of innovations to
improve the diet, health, and incomes of the
poorest will be largely driven by innovators
such as China and Brazil. Adoption of beneficial
biotechnologies in these countries will increase
as more transgenic versions of conventionally
grown varieties become available and as costs
decline, which in turn will depend upon
regulatory approvals being needed only once
for each transformation event and transaction
costs for accessing technologies being
minimized. Investments in higher education and
intellectual property clearinghouse institutions
can greatly facilitate technology transfer.”

Becoming More Proactive and Prepared for the
Manifestation of Climate Change Calamities

In most cases, the manifestations of the bi-
zarre events are unpredictable, therefore those
who engage in climate prone enterprises should
be proactive and get prepared always to adapt
to the manifestations of the devastating impacts
of the climate change (Curry 2012). Farmers
should therefore be sensitised on proactive man-
agement of the impact of climate change (Huq et
al. 2004). For those in the rural areas, indigenous
knowledge of weather forecasts is vital for farm-
ing and growing of crops (Nyong et al. 2007).
Attesting to the useful and viable application of
indigenous knowledge to the impact of the
changing climate Nyong et al. (2007), point out
that “integrating mitigation and adaptation
into climate change concerns is not a completely
new idea in the African Sahel. The region is
characterized by severe and frequent droughts
with records dating back into centuries. The
local populations in this region, through their
indigenous knowledge systems, have developed
and implemented extensive mitigation and ad-
aptation strategies that have enabled them re-
duce their vulnerability to past climate vari-
ability and change, which exceed those pre-
dicted by models of future climate change.” The
following suggestions have been made for pur-
poses of coping and adapting to the effects of
the changing climate, “knowledge and under-
standing of risks and who the victims are; mon-
itoring and evaluation of the risks to ascertain
and forecast; taking care of the poor of the poor-
est and ensuring food security and availability
to them during disaster, linking all develop-
ments plans to climate change miti-gation and
adaptation, availing people on climate infor-
mation and issues surrounding disasters to the
community and decision makers, adequate pro-
visions of financial reso-urces and human re-
sources for effective risk reduction is very im-
portant” (Adger 2006).

CONCLUSION

The effects of climate changes are
threatening food security and other agricultural
activities. These are now producing hunger and
chronic poverty. The people especially farmers
in the rural developing countries are vulnerable
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to the manifestations of all these disasters and
calamites. The situation is exacerbated because
they lack capacity to cope with the effects. This
notwithstanding, there should be political will
to address the problem. One of which is to enlist
the support of the developing countries to curb
climate change by slowing down and out rightly
stopping carbon emissions resulting from
burning of fossil fuel for energy used in powering
and driving their industrial activities. The
vulnerable rural farmers and poor need to be
protected and empowered by providing them
with technological innovations that will make
their farming activities adapt to the effects of
climate change. Indigenous knowledge has also
proved to drive agricultural sustainability. A
blend of indigenous knowledge and modern
technology will be a viable option to enhance
food security, increase food production, reduce
hunger and poverty.

RECOMMENDATIONS

The effects of climate change are causing
serious concern around the world. It is the talk
of the town in virtually all parts of the world.
This is because the manifestations are causing
irredeemable damages to the movable and
immovable. Talks should be translated into
actions by ensuring that all activities causing or
aggravating global climate change are drastically
slowed down and with time, stopped.
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