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ABSTRACT

Some of the most important impacts of global climate change and food security
will be felt among the rural household, predominantly in developing countries.
Their vulnerability to climate change comes both from being predominantly
located in the tropics and from various socio-economic demographic and policy
trends limiting their capacity to adapt to change. Climate variability directly
affects agricultural production, as agriculture is inherently sensitive to climate
conditions and is one of the most vulnerable sectors to the risks and impacts of
global climate change. However, these impactswill be difficult to predict because
of lack of standard definition of the rural household farming system, intrinsic
characteristics of these household particularly their location specificity and
their integrated agricultural and non-agricultural livelihood strategies and
their vulnerability to a range of climate related and other stressors. This study
therefore, is on climate variability and its implications on rural household food
security in Nigeria. The main aim is the assessment of the impact of the below
normal rainfall and drought on food security in Nigeria. Based on the facts
gathered, thisstudy concludesthat thereisneed for stakeholdersin environmental
management and agricultural sustainability in developing countries to come to
terms with negative impact of climate change and likely positive and beneficial
response strategies to global warming.
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INTRODUCTION

Food isdefined by Mudambi and Rgjagopal (1983) asanything eaten or drank (consume)
by an organism and are absorbed aswell asaccepted by the body for providing energy,
repairing and rebuilding body tissue, regul ating theentire body functionsand protecting the
body from diseasesetc. Kinton and Caserani (1984) definefood asany substance, liquid
or solid, which regulatesthe body process. However, scientifically food isdefined asthat
whichisneeded for the healthy growth and normal functioning of living organismsor a
collection of substanceswhich are needed to keep onealive and functioning inthenormal
hedthy way. While man can stay without clothing or shelter for many days, hecanonly go
without food for few days. Even those that do dry fasting in the Christian or Moslem
Religionstake somewater (whichisfood) and can only dothat for few days. Intake of the
right kindsand amount of food ensuresgood healthwhichismanifested in good appearance
and efficiency in performance. Foods are made up of anumber of chemical component
called nutrients. These nutrients are needed by the body in adequate amount in order to
grow, reproduce and liveanormal healthy life. A substanceisonly foodif it contains at
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least oneof thenutrients. These nutrientsinclude carbohydrates, fats, and proteins, minera
elements, vitaminsand water. Based on theforegoing therefore, itisnot out of placesaying
technicaly that air (oxygen) bresth by manisfood. Though isdoesno satisfy hunger of the
belly, yet it satisfies hunger for life. Hence, itishigh timeair isrecognized asthe most
essential food as one can do without any substance for sometime but not without air.
Hence, whiledl effortsare gear towardsdoing everything possibleto ensuretheavail ability
of food aswell asitshygienic condition, focus should equaly not belost on safeguarding
the environmental conditionswith regard to the quality of the surrounding air which the
basic componentsof life, oxygen, isembedded. However, thedemand for food i sinfluenced
by many factorsamong which are:

Social Classes/Status: The per capitaincome of anindividua influencesthetype and
quality of food hetakes. Therich and affluent have the meansto havetheright diet they
want and when they want them. However, most of them run into the problem of over-
nutritionwhichincreasesthetendency of theindividua to suffer from over-nutritionrelated
problemsof obesity; hypertensionand blood rel ated di seaseslike diabetes. Thelow income
groupson the other hand do not have enough money to purchase the needed food inthe
right quantity and quality and assuch are proneto under nutritional related problemslike
starvation, protein defficiency, mal nutrition, kwashiorkor and many others.

Nutritional Education/Counseling: Many people may have the food in abundance
but lack the knowledge of the choice combination, preservation and theright timeto
consumethem. For examplethe people of Nsukkahave snailsin abundance, whichisa
good source of protein but lack of nutritional education and cultura inhibition prevents
them fromtaking thisgood meal. Thereare a so traditional taboos, in taking some good
foodsin many partsof Nigeria. According toAderemi (1990), the popul ace should know
thekind of food they require, the quantity required at aparticular pointintime. There
should thereforebeawel | planned nutritional education by nutritiona expertsfromthe
Universities, Polytechnicsand Collegesof Education for the Nigerian peopleespecialy
housewives, hotel proprietor and catererswho prepare and preservefoods. It isbelieved
that with theright nutritional education, the Nigerian peoplewould be ableto get the
adequate nutrientsneeded for their healthy growth and subsequent participation actively in
societal development.

I mportanceof Food: Itisobviousthat good food produces good mind and hence good
and articulateindividudsthat arethearchitect and engineersof theingtitution. Thehydrosis
of food yieldsbiologica intermediates, which undergo oxidation to redlize energy tothe
body. Thisenergy isutilized in producing movement which enablesitsorganism search for
shelter; mateitspartner for reproduction, respond to external and internal stimuli, growth
and remova of undigested or un-metabolized or unwanted food particles. Food isneeded
for the repair of body cells and replacement of worn out tissue and body building in
children. Itisneeded for the maintenance and regul ation of body processes|like water
balance control, waste removal etc.It aso provides both psychological and social
satisfaction needed inthe ever confused and insatiableworld (Mudambi and Rgjagopal,
1983). Food security, which becameacatch phaseinthe mid 1990's, can be defined as
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thesuccessof locdl livelihoodsto guarantee accessto sufficient food at thehousehold level
(Devereaux and Maxwell, 2001). Thefailure of early solutionsto the problem of food
insecurity inthe 1970 and 1980'swaslargely attributed to their technol ogicd bias, stressing
production rather than equitabl e distribution, access, affordability and utilization. Since
then, it hasbecomeclear that food security revolvesaround complex i ssuesthat encompass
awiderangedf interrdated environmental and climatologically, economic, socid and palitica
factors. Addressing food security, therefore, requiresan integrated approach and challenges
many religionsability to addressfood security adequately (Voge and Smith, 2002; Clover,
2003). Early modd s projecting world food demand and suppliesin thetwenty-first century
generally showed that global food supplieswill match or exceed global food demand at
least within the next two to three decades (Devereaux Edwards, 2004). One short coming
of thesemodel sisthat the scalesmodel sare very coarseand concedl regional disparities
that areamajor concernfor aready food-insecureregions (Stephensand Downing 2001).

Ancther shortcomingisthat themode spaidlittleor no atentionto climatevariability
and change. Climatevariability isamajor threat to food security in many regionsof the
developingworld, which arelargely dependent onrainfal and labour-intensiveagricultura
production (Parry et al, 1999, 2004; Doosand Shaw, 1999; IPCC, 2001). Variability is
ameasure of thefrequency distribution of thevalue of climate and precipitationisthe
climatevariable most critical to measurewith regard to food systems. Not only doesthe
range between high and low val uesmatter, but also thefrequency at which these extremes
occur and theintensity of theevents.

Thefocusof this paper isthe assessment of theimpact of below normal rainfall
and drought on food security. Thethird assessment report of theintergovernmental panel
onclimatechange (IPCC, 2001), projectsthat areasthat are currently dry might experience
an averageincreased drynesswith globa warming. Variability isa so expected toincrease
withmorerainfdlinginintense-rainfal events, larger year-to-year variationsin precipitation
inareaswhereincreased mean precipitationis projected and increased variability of Asa
summer monsoon preci pitation (IPCC, 2001). Althoughtheissueof food security isdirectly
linked to climate variability or change, it must be noted that climateis not the single
determinant of yields, nor isthe physical environment the only decisivefactor in shaping
food security (Parry et a; 2004). Despite understanding the multidimensional nature of
food insecurity, it meansakey concern affecting thelivelihoods of marginal groups.

Therefore, understanding theimpactsof climatevariability aswell asthepossible
changesinthisvariability onfood security iscritical to making improvementson food
security. Food insecurity at the household level often resultsin resourcesbeing diverted.
For example, resourcesthat might have been used to support the devel opment of livelihoods
such aseducation, healthcare and employment, get reall ocation to ensure that basic food
needsaremet. Theacquisition of foodsfor margina groupsoften entailsadelicate balance
of producing food for therural household under stressed conditions at the sametimeas
drawing on socia and economic resourcesto access avail ablefood. When environmental
conditionsinvary (example, climate, soil and water characteristics, and land use changes),
thiscan place an additional stressonfood production (McConnell and Moran, 2000).
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Therearemany levelsat which afood system can be examined (Stephen and Downing,
2001). Food policy, tradeand resource use are governed by decisionsat national, regional
andglobal levels. Global climateispart of agloba system but influenced by the actionsof
individua large countriesbetweenthese systemsisnot clear. And thisistruefor theimpact
of theseglobal, regiona and nationa systems.

Causesof Climate Change: Climate Changeisachangein statistical distribution of
weather over periods of time that range from decades to millions of years. It can be
changeintheaveragewesather or achangein thedistribution of weather eventsaround an
average. Inrecent usage, especially inthe context of environmenta policy, climatechange
usually refersto changein modern climate. By way of illustration, climate can belikenedin
to the southern part of Nigeria. Therainy season period isknown to be between April and
October inthisregion. But inrecent times, thistrend dtered. Theloca farmers experience
thesevariations, but lack of ascientific explanationfor it becomesnecessary to put definitions
of climate changein the perspective of theexperiencesof rura dwellers. Thus, any feasible
definition of climate changewill haveto hingeon theneed to highlight itsimportanceand
relevancein the context of agricultureand food production, and hedthcareddivery. Thisis
becausethelivelihood pattern of most rural Nigeriaisagriculture based.

Climate changerefersto any significant ateration in measuresof climatesuch as
temperature, precipitation, or wind lasting for an extended period. It isthe permanent
departureof climate patternsfrom mean val uesof observed climateindices. Climatechange
may result from natural factors such aschangesinthesun'sintensity or dow changesinthe
earth'sorbit around the sun, or from other natural processeswithin the climate such as
changes in ocean circulation. It may also result from human activities that after the
atmosphere'scomposition such asburning of foss | fuelsand land use. Industria activities,
trangportation system, urbanization and agricultureareamong major human activitiesthat
contribute to the continuousincrease in the concentration of green house gasesin the
atmosphere. Greenhouse gases naturally blanket the earth and keep it warmer than it will
have been without gases. Each day, thesun emitsraysof light onto theearth'ssurface. The
earth absorbs part of the hest, refl ects another shareinto the atmosphere, and sendsinto
thethird shareintheform of infra-red rays, which inturn are cushioned by the cloudsand
water vapour which stabilizethe earth'stemperature. Thisprocessiscommonly referred
to asgreenhouse effect. The problem today, isthat the concentration of greenhouse gases
mainly carbon-dioxide (CO,), methane(CH,), nitrous-oxide (N, O), and chlofluorocarbons
(CFCs), by human activitieshasincreased significantly. These greenhouse gasestraps
greater quantity of rayswhich arereflected on to the earth, and causeit to heat up, thereby
creating asituation called global warming. The heat trap also causes many usual and
dangerousalterationsto the climate and weather systems, best describe asclimate change.

Onthe components of the climate, such factorsthat can shape climate are often
cdled climateforcing. Theseincludesprocessesasvariationsin solar radiation, deviations
inearth'sorbit, mountain-building and continental drift, and changesin greenhousegas
concentrations. Thereareavariety of climatefeedbacksthat can either amplify or diminish
theinitial forcing. Some parts of the climate system, such asthe oceansand ice caps,
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respond dowly in reaction to climateforcing because of their largemass. Therefore, the
climate system cantake centuriesor longer to fully respond to new externa forcing. Some
of thisforcingincludes platetectonics, solar output, orbital variations, volcanism, ocean
variability, and humaninfluences. A brief technica discusson onsomeof thesefactorsis
presented bel ow.

Evidences and Manifestations of Climate Change: Evidencefor climate changeis
taken from avariety of sourcesthat can be used to reconstruct past climates. Reasonably
completeglobal recordsof surfacetemperatureareavailable beginning fromthemid-late
1800s. For earlier periods, most of theevidenceisindirect. Climatechangesareinferred
from changes in indicators that reflects climate, such as vegetation, ice cores,
dendrochronology, sealevel changeand glacia geology.

Climate Variability, Changeand Food Security: Food security dependson availability
of food, accessto food and utilization of food (FAO, 2000). Food availability refersto
the existence of food stocksfor consumption. Rural household food accessistheability
toacquiresufficient quality and quantitiesof food to meet dl household members nutritiona
requirements. Accessto food isdetermined by physical and financia resources, aswell as
by socia and politica factors. Utilization of food depends on how food isused, whether
food has sufficient nutrients, and abalance diet can bemaintained. Itisthesethreefacets
of food system that need to bemet in order for food security to berealized. Each of these
facets can beimpacted by climate variability and theseimpactsare discussed below.

Impact of Climate Variability and Change on Food Availability: The consensus of
scientificopinionisthat countriesinthetemperate, highand mid-latituderegionsaregenerdly
likely to enjoy increased agricultural production, whereas countriesin tropical and sub-
tropicd regionsarelikely to suffer agricultura lossesasaresult of climatechangeincoming
decades (Arnall et a; 2002; Devereux and Edwards, 2004). It should be noted that the
favourableassessment for temperateand high latituderegionisbased primarily onanaysis
of changesin mean temperature and rainfall, relatively little analysisdoneto date takes
accounts of changesin variability and extremes. Impact of climate variability on crop
production should beapriority giventhat andyssof agricultural vulnerability indicatesthat
thekey attributesof climate change arethoserelated to climatic variability, including the
frequency of non-normal conditions(Bryant et a; 2000, Smith, 2000).
Climatevariability directly affectsagriculturd production, asagricultureisinherently
sengitiveto climate conditionsand isone of the most vulnerable sectorsto therisksand
impactsof global climate change (Parry et al, 1999). Many factorsimpact thetype of
policiesimplemented at anational level (such asdomestic palitics, redistribution of land/
wedlth, exchangerates, and tradeissues, etc). Climatevariability should befactoredinto
these palicies, asthese policiescanimpact theavailability of staplefoods, for example, by
providing incentivesto grow crops appropriatefor the climate conditions.
I mpact of Climate Variability and Change on Food Access: Individuals have sufficient

access to food when they have "adequate incomes or other resources to purchase or
barter to obtainlevel sof gppropriate foods needed to maintain consumption of an adequate
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diet/nutritionlevel” (United State Agency for International Development (USAID), 1992).
Food access depends on the ability of rural househol dsto obtain food from purchases,
gathering, current production, or stock, or through food transfersfrom rel atives, members
of thecommunity, thegovernment, or donors. Intra-household distribution of theseresources
isanimportant determinantsof food security for al household members, food accessis
adsoinfluenced by theaggregate avail ability of food inthemarket, market prices, productive
imputesand credit (USAID, 1992). Poor market infrastructure and an unfavourable
policy environment may lead to high and variable processfor food and imputes, further
undermining agricultural productivity, food suppliesand derived incomes. Accessdepends
onthephysicdl factors, aswell associa and economicfactors. After food isproduced, it
needsto be moved from the point of production to the point of consumption. Thisoften
dependson transport system. Inmany devel oping countries, inefficient and ineffective
transport systemsretard the delivery and increase the price of food. Climate changeis
expected to place astrain on transport system (IPCC, 2001a). For exampleincreased
heat stressmay reducethelife of roads, and windstormscanimpact transtintheair space,
at sea, port terminalsaswell asdamaging infrastructure which may create delays (Perry
and Symons, 1994). During drought, people are known to moveinto marginal lands.
Most of thesemarginal landsmay not have good road accessand transporting food from
such marginal farmspossesahugechallenge.

I mpact of Climate Variability on Food Utilization: Adequatefood utilizationisrealized
when"foodisproperly used, proper food process ng and storagetechniqueareemployed,
adequate knowledge or nutrition and child care techniques exist and are applied, and
adequate health and sanitation servicesexist" (USAID, 1992). Food utility involveshow
food isused. Thiscan include how often meals are eaten and of what they consist.
Congtraintsof food utilizationincludelossof nutrientsduring food processing, inadequate
sanitation, improper care and storage, and cultural practices that negatively impact
consumption of nutritiousfoodsfor certainfamily members. Inmany areeswherefoodis
produced and consumelocally, food utility changesthroughout theyear. Thehungry season
isthetimebefore the planted cropsareready to be eaten. Similarly, at harvest time, there
might befestivalsand alot of food consume. Where there has been a drought, food
availability islow, therangeof food availability often decreases, and sothemeal frequency
decreases and the balance of nutrients can equally be inadequate. This can lead to
malnutritionin children. Itisasoimportant to notethat climate change haveanimpact on
food utility indirectly. For example, if therearehot dry days, cropsand vegetablesmay be
dried sothat they can beused later intheyear. Atthesametimeasseasona crop production,
many rura householdsfacefluctuationsin cash andinkindincome, bothwithinasingle
year and from year-to-year fluctuationsinincome can result from varying agro climatic
conditionsand climatevariability.

Rural Household Food Security and Livelihoods: Livelihoods can be considered as
the combined activitiesand avail able socid and physical assetsthat contributetotherura
household'sexistence (Carney, 1998). Eachindividua hashisor her own meansof securing
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alivelihood and together, the individuals make up the rural househol ds packages of
livelihoods assetsand strategies. Thesestrategiesare pursued withinalarger context that
often determineswhether these strategieswill succeed or fail. Thelivelihoodsapproachis
useful for understanding food insecurity asit emphasizestheimportance of looking at an
individua'scapacity for managing risks, aswell astheexternd threststolivelihood security,
such asdrought (Chambers, 1989; Scones, 1998, Carney, 1998, Moser, 1998). It enables
theagency of individual sto becaptured in their decision-making process. For example, if
onerural household hasamember who worksin thecity and remittsto his/her household
a home, and they haveaproductivefield, they spread their accessto food sourcesthrough
their own production and purchasing food. If thereisadrought and cropsfail, they may
still haveaccesstofood if money continuesto beremitted. If arura household absorbs
morechildrenthrough thedeath of family members, theutilization of thefood sourcesmay
resultinafamily being forced to remove children from school sothat they canwork totry
and increase accessto food that will result inimproved utilization. A government grant
may amelioratethisimpact. Itisclear that food insecurity depends on the agency of
individua sand the componentsof rural households livelihoodsthat areinterlinked with
thethreefacets of food security, asexplained above.

Livelihoodsof rural households can be compared if similar characteristicsand
activitiesinrurd householdlivelihoodsare grouped together to cluster livelihood typol ogies.
Examplesof typologies might include small-scalefarming livelihoods or informal trade
based livelihoods. Thesehelp focuson anintermediate system level that drawsfromthe
local but hasaunit of analysisgreeter thanthelocal. Recognizing livelihood typologiesis
auseful congtruct for comparing livelihood systems between regions (Dixon, Gulliver and
Gibbon, 2001). A number of livelihood typologies can coexist and can vary in their
geographical extent. In someinstances, alivelihood typology may draw upon certain
environmental resources, such ascoastd resourcesfor fishing, and in other instance, they
may cross national boundaries, such aslivestock - based livelihoods.

CONCLUSIONAND RECOMMENDATIONS

Agriculture placesaheavy burden ontheenvironment inthe processof providing humanity
withfood. Itisrecognizedthat agriculturehaspogtiveexternditiessuch astheenvironmenta
servicesand amenitiesthat it provides, for examplethrough the creation or maintenance of
rural landscapeswhichisgiven high priority by some developed countries. Trade-offs
between food security and theenvironment iswhat isbeing practiced in most developing
countries. Therearestrongindicationsand aready evidencethat the agricultureand food
system aswell astherura areasacrosstheworld are experiencing major changes. This
changehasdrastically reduced soil fertility and poor agricultura output particularly in sub-
SaharanAfrica. Thisisevidencedin somenotabletownsand communitiesin South Eastern
Nigeriathat isnoted for the production of apeculiar agricultural commodity. Recently,
these commoditiesaregradually going into extinction and the community involved cannot
explainwhy thisisso, mgjority of thefarmersattach thisincidenceto spiritua dimension
and not changesinclimate.
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Also, thereisneed for the construction of accessroad for save transportation of
food items acrossthe country. With due consideration to what has been discussed sofar,
climateisthe primary determinant of agricultural productivity, interestin thisissue has
motivated asubstantial body of research on climate change and agriculture over the past
decade. Many factorsimpact thetypeof policiesimplemented at anational level (suchas
domestic policies), redistribution of land/wesalth, exchangerates, and tradesissues, etc)
climatevariability should befactored into these palicies, asthese policiescanimpact the
availability of staplefoods, for example, by providing incentivesto grow cropsappropriate
to theclimate conditions, poor market infrastructure and unfavorable policy environment
may lead to high and variable pricesfor food and inputs, further undermining agricultural
productivity, food suppliesand derived incomes.

Thesefactors haveto be considered both physically and socialy. After food is
produced, it needsto be moved from the point of production to the point of consumption.
Thisoften depends on transportation systems. |nmany devel oping countries, inefficient
andineffectivetransport sysemretardsthe ddivery andincreasethepriceof food. Climate
changeisexpected to place astrain on transport system. For exampleincreased heat
stressmay reducethelife of roads and windstormscan impact transitintheair space, at
seq, portsterminalsaswell asdamaging infrastructure which may create delays. During
drought people are known to moveinto marginal landswhich may not have good road
access, and transporting food from such margina farmsposesahuge chalenge. However,
thisstudy concludesthat thereisaneed for stakeholdersin environmental management
and agricultural sustainability in devel oping countriesto cometotermswith negativeimpacts
of climate changeand likely positive and beneficia response strategiesto globa warming.
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