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Abstract

The study was designed to evaluate the effectdimfite change on arable crops’ productivity, in &fig. It
estimated the influence of climate factors on fanoductivity (net revenue variability) in the coontThe study
relied mainly on institutional (NIMET) and primagata for its analysis. Data were obtained usingtao$
structured questionnaire administered in a mudtist stratified random sampling manner on aralsp farmers
producing maize, rice, cassava, yam and cowpexty. $i0) farmers each were randomly selected frostafes
in each of the five agro-climatic zones in Nigagiging a total sample size of 300. Data colleatede analyzed
using Ricardian model. It was found that rainfaltlaemperature variations, planting materials ¢dwissehold
size and labour cost exerted statistically sigaiiiceffects on level of gross margins. Their @#digs were
1.199 (p <0.01), 8.219 (p <0.01), 0.108 (p < 0.09)97(p <0.01) and 0.124 (p <0.05) respectively.
Keywords. Climate variability, climate change risks, arabdepcproductivity, Ricardian Model

1. Introduction

Climate change refers to any variation in climaterctime, whether due to natural variability oraasesult of
human activity (Intergovernmental Panel on Climatenge, IPCC, 2001a; 2001b). Climate change irictime

of higher temperatures, reduced rainfall and irsedarainfall variability, reduces crop yields, redd net farm
revenues and threatens food security in low incbased economies including African countries (FAQQ2&
TerrAfrica, 2009). At the recently concluded 10tesSion of IPCC WG Il and 38th Session of IPCC in
Yokohama, Japan, the world was warned that clinchtenge impacts are leading to shifts in crop yijelds
decreasing yields overall and sometimes increaiamn in temperate and higher latitudes... In lighthese,
some indigenous communities are changing seasoigghtion and hunting patterns to adapt to changes i
temperature (IPCC, 2014).

According to Sha, Fischer and van Velthuizen (200@) adverse consequences of climate change el da
irreplaceable toll on food production and food s@guespecially in developing countries which havdow
capacity to cope and adapt to these challengedeBee from World Bank (2010); Schlenker and Rob@@99)
confirmed the effects of climate change on farmregenue in different parts of the globe throughfedl and
temperature variability. These probably underlie thason why International Food Policy InstitutéBSPRI,
2014) 2013 Global Food Policy Report observed thatrent discussions on the post-2015 agenda is
emphasizing the need to expand beyond the Millenidevelopment Goals (MDGSs) by incorporating climate
change alongside urbanization, conflict, and soatde consumption and production patterns into the
development framework.

With nearly 65 percent of Nigeria’s population degent on agriculture and the sector contributingriye40
percent of the country’s GDP, Nigeria remains vtabée to climatic variability and long term climatbange
(Ajetumobi, Abiodun and Hassan, 2010 & Madzwam@,0). A decline in rain fed agriculture could &®
high as 50 percent in some parts of Nigeria, ndMadzwamuse. Unfortunately credible reports frorgeMian
Meterological Agency, NIMET (2012a) offered no muobpe. The report indicated that Nigerian climaae h
shown considerable temporal and spatial shiftssiwariability and change making extreme climaté aeather
event (drought, flood, heat waves, ocean surgey,aemore regular event exemplified by destructfived of
2012 which occurred in many parts of Nigeria. Eledlal (2006) observed that, while data limitationade it
difficult to estimate cost of possible crop landydelation, the historic crop yield data showed #w@inomic
cost of degradation and poor management of renewadtural resources was at least 6.4 percent of @DP
Nigeria. They found that the annual cost of yiedgtlthe as a result of environmental or land degiaddrom
1995-2004 to Nigeria was estimated at N210 billistore than 60 percent of this cost was attributedobts
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and tubers. The economic effects of the climatengbaat the micro enterprise level can be glearmu &ffects
on farm net revenues which is a focus of this sty similar vein, IPCC (2014) warned that climahange
adaptation could cost $100 billion globally.
The emphasis is on smallholder farmers becausedbeynate the Nigerian agricultural sector, engagibout
65% of the population and contributing between B80pércent of the nations’ GDP (Ajetumobi, Abioduh;
Hassan, 2010). Morton (2007) noted that althougtently, climate change issues were receiving aofot
empirical and documentary attention, especiallyhey affect rural areas of developing countriegréhhave
been relatively insufficient discussions engagirithwhe science of climate change impact on agticelwith
the specificities of smallholder and subsistencgtesys. Most related studies that would have adeldetize
issues (e.g. Enete & Amusa, 2010; Enete et al, ;20fioh & Eketekpe, 2010, etc) were either too lmeat
specific, used qualitative approach or just revigdwedated literature only.
The study’s focus on staple crops (especially yee, cassava, cowpea and maize) was instructeRI and
Nigerian Strategy Support Programme’s report (Nkoey al, n,d,) indicated that despite the fact deakals,
roots and tubers dominated Nigerian crop productioa time when Nigeria is the world’s leading proer of
cassava, yams and cowpea, their productivities stlebelow potential yields while profitabilitiesaried
across three broad agro-ecological zones of thentppu IFPRI (2009) also asserted that Nigeria was
characterized by high reliance on food imports amiglowing level of malnutrition across the countnigh rural
areas being especially vulnerable to chronic fobdrtages, malnutrition, unbalanced nutrition, écrddod
supply, poor quality foods, high food costs andretatal lack of food. This situation can be exaegeld by risks
of climate change if Nigeria remains aloof.
1.1 Objectives
Against the foregoing backdrop this study was desigto assess the economic effects of climate ehang
arable crops’ productivity in the varied agro-climaregions of Nigeria. Specifically the study: iested the
influence of climate-factors on arable crop prodist variability (i.e. net revenue variability) ithe agro-
ecological zones.
1.1.1 Theoretical/Analytical Frameworks
This study largely benefits from the concepts ofifaisk theory and Ricardian models. The farm tiskory is
related to the Modern Portfolio Theory, MPT, (Chea&chwinteck, 2011) which holds that the returamf kind
of investment is conditioned by a determined lefelisk. The existence of risk means that investardonger
associate a single number of payoff to the investrimea determined asset. In the practice of assateagement,
the payoff of an investment is described by a $@utcomes, each associated with a probabilityazfuorence
(frequency or return distribution). Risks can amul create inefficiencies in markets (Skees, n.d)vihktp
effective risk-sharing markets is important for noying the efficiency of the farm sector. Kennethrdw as
cited in Skees (n.d) demonstrated long ago thaegocan gain from insurance (and other contingdgiims)
markets. When decision makers are risk averse, dnewilling to give up some income to protect teefves
from future events that may cause them to loseslargounts of income.
Ricardian models measure the impact of climati¢ofacthrough their contribution to farmland-pricesd have
been extensively used for incorporating farm leaddptation (Mendelsohn et al, 1996). However, gnois| of
availability of land prices as well as non-existend efficient land markets are two major obstaabeapplying
the Ricardian method to most of the developing tes) Hence, semi-Ricardian models using datavenage
profits instead of land prices are now being usedxa@mplified in two major studies on India andAréSeo &
Mendelsohn 2007) and Dinar et al (1998).
Yield and net revenue are both indices of farm paotigity that can be applied in determination ofieefs of
climate variability on farm productivity. The Richan approach uses net revenue as the dependétilgan
climate change effects’ modeling. Other productivitdices (which may not be applied in this pressmnily)
include technical, allocative, economic and toféitiencies (See Coelli, Prasada Rao & Battese 819™oja,
Ibrahim & Achike, 2009).
The Ricardian method is a cross-sectional appréadtudy agricultural production. The method wamed
after Ricardo because of his original observatlmat tand rents would reflect the net productivifyfarmland
(Mendelsohn & Dinar, 2004; Seo, Mendelsohn & Mungbki, 2005). Net revenue (NR) consequently reflect
net productivity and costs. It is represented by, @hbss margin. The Ricardian model assumes tleéit faamer
wishes to maximize income subject to the exogemowuslitions of their farm. Specifically, the farmghrooses
the crop or livestock and inputs for each unitaofd that maximizes income, as is expressed thusddeohn et
., 1994):
Maxn—ZquQl(Xl , Ki, ,C,W,S)-X PxXi-X PLLi-X PKKi-X PIRIRI 1.
wheren is net annual |ncome qu is the market priceropcor livestock) i, Qi is a production functioorfcrop
i, Xi is a vector of annual inputs, such as seégltilizer, and pesticides for each crop i, Li iwector of labor
(hired and household) for each crop i, Ki is a gedf capital, such as tractors and harvestingpgent for
each crop i, Cis a vector of climate variabl&4,i$ a vector of irrigation choices for each cip@ is available
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water for irrigation, S is a vector of soil chaextitics, Px is a vector of prices for the annugluts, PL is a
vector of prices for each type of labor, PK is tletal price of capital, and PIR is the annual odstach type of
irrigation system. If the farmer chooses the cropiveestock that provides the highest net incomd ehnooses
each endogenous input in order to maximize netmegche resulting chosen net income will be a fioncof
just the exogenous variables (Mendelsohn et a@4)t9

*=f(Pq, C,W, S, Px, PL, PK, PIR). 2.
With perfect competition for land, free entry andtewill ensure that excess profits are driven @@ Land
rents will consequently be equal to net income hpeatare (Ricardo, 1817 in Mendelsohn et al., 19Rdihd
value will then reflect the present value of netoime for each farm. The Ricardian model was deesldp
explain the variation in land value per hectarecadpland over climate zones (Mendelsohn et al., 4199
Household characteristics were included in the rméawing Mendelsohn Nordhaus and Shaw (1996) and
Seo, Mendelsohn and Munasinghe (2005) who gotdstieg results about farmer household charactesiti
their studies.

2. Research M ethods

The study was carried out in Nigeria. Nigeria hastal area of 924,000 square kilometers (approtein®2.4
million ha) (Federal Ministry of Agriculture, Wat&esources and Rural Development, FMAWRRD, 198€; an
African Development Bank, ADB, 2010). Relativelyxeat population estimate by World Bank (2012) iatkcl

a population of 162.47 million in 2011 with a meamual growth rate of 2.2 percent. Nigeria is bathdn the
West by the republic of Benin and the republic @jeéd; on the East by the republic of Cameroon;tenrtorth

by Niger and Chad republics and on the South byGbk of Guinea. With a GDP of $510, Nigeria is isa’s
biggest economy. The climate is equatorial and saatorial. About 20 percent of Nigeria’'s landaai®in the
humid (Swamp Forest) to sub-humid forest zone (itag-orest), with annual rainfall ranging from o\8900
mm in the coastal South to 1150 mm in the North thnée months of dry season. The remaining 80 pexfe
the country is savannah subdivided from South tottNdnto derived or Guinea Savannah (sometimes sub
divided further into southern and northern Guineag®nah with rainfall ranging from 1000-1500mm, &r8l
months of dry season), Sudan Savanna (rainfallI®@®mm, and 5-7 months dry season) and Sahel salvann
along the north-eastern corner in Borno State f@ali@50 — 500mm, and 7-8 months dry season) (sgeré
3.1). In Figure 1, the agro-climatic regions of &lig were clearly demarcated into five belts follagyNIMET
(2012): Swampy Forests, Tropical Forest, GuineaaBa&h, Sudan and Sahel Savannahs. According to
Intermeco (2007), the midland areas and thoseemtiith east especially show greater climatic ext® Here
temperatures could rise as high as 440C beforedimmencement of rains, but they could also dragsttow as
60C, as cold air flowed in from the North, mainlgtlyeen December and February. A report by ADB (2010
indicated that arable crop land use as percenthlgead area in Nigeria was 33.35 percent. FMAWRRBher
noted that agricultural land use correlated broadt the agro-ecological zones demarcated aboweh $hat
tree and root crops along with timber productiomit@te the humid tropics forested South, while mi@ops
and pastoralism prevail in the dry northern savarrane. Both root and grain crops co-exist whiledtock is
grazed seasonally in the sub-humid belt betweettingid and dry zones. In the southern belts trepscfsuch
as oil palm, cocoa, kola, rubber, citrus) or ro@assava, yam, cocoyam), maize, rice and vegetaldesalso
grown. In the middle belt there is surplus outpugam, cassava, guinea corn, cowpea, groundnusayloeans.

In the north where water balance (with short rdisfas a critical factor, cereals (maize, sorghumillet, acha,
sesame, rice) and pulses (cowpea, groundnuts,tmmay@s, ; the flood plain (fadama) are widely calidd where
garden vegetables (e.g. tomatoes, onions, pegpger cotton and tobacco are grown for cash.

A multi-stage stratified random sampling method waed to select the arable crop farmers in 5 aljmatic
zones. There were 4.2 million registered farmerNligeria (Aiyetan & Pindiga, 2013). From each oé thgro-
ecological (or agro-climatic) zones, one state eaak randomly sampled giving a total of 5 statesnfithe
country. Three (3) Local Government Areas (LGAsYyevpurposively selected from each state (i.e. 3LGA
States = 15 LGAs). The reason for the purposivelaem sampling was to ensure that farmers engaged in
production of the five crops of interest to thisdst were reached in the LGA. In each LGA one (Ijnfag
community was purposively selected based on théadility of arable crop farmers in the zone bringito 15
the total number of communities sampled. A listacdble crop farmers (especially crop that cut acaxgo-
climatic zones in Nigeria such as root crops (cassad yam), vegetables (cowpea), and cereals ¢raait rice)
was obtained from the Agricultural Development Botg offices in each state. From the lists, 12 émsneach
were selected based on type of crop producedl@ex 5 crop types = 60 farmers) while a maximun26f
farmers each were selected from each local goverharea. Since in each state 3 LGAs each was sdimiple
brought the total number of farmers in each statagoo-climatic zone to 60. This gave a total sargite of
300 farmers across all the agro-climatic zoneshef ¢ountry (i.e. 60 x 5 agro-climatic zones). Aatotf 5
enumerators were engaged in the enumeration prd€ash state had one enumerator covering it. Thaked
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hand in hand with one supervisor while the resesrdid the overall coordination of the entire syrpeocess.
The 5 supervisors were experienced agriculturagresibn experts and postgraduate students of aigniall
economics & extension, environmental sciences awhigphy. The enumerators and supervisors were well
trained on the techniques of interview and questine administration by the researcher before theyt to the
field. The community leaders were contacted andfédi about the intent of the research before comereant

of the field work.

Primary and secondary data were used in this suBegondary data for the data analysis were celleftbm
the office of Nigerian Meteorological Agency (NIMETHeadquarters at Abuja in addition to some foond
their website. The data provided useful informatimm climatic variables including mean temperatunel a
precipitation levels in the various agro-climatenes and weather stations of the Nigeria over egef one
year (2012) and some other information from theitdtins and archives. Primary data covering orer ybased
on 2012 production year) were obtained using ao$edtructured questionnaire and interview schedLlre.
addition to these, focus group discussion was ccteduin some communities to identify the specifiatation
measures used in the area of study.

The econometric approach used in this study wastegrated modeling approach. The influence ahate-
factors on arable crops’ productivity variabilityasrdetermined using Ricardian model.

Empirical models for Objective ii are as follow:

GM =0 +p1 Rain + B2 Temp +33 Sex +34 Age +B5 Edu +B6HHSZz +B7Farmsz 8Adaptn +B9 Ext +

B10Plantmatcst p10labest + u ...Linear Form 3.
INGM = B0 +p1 Rain +32 Temp +33 Sex +34 Age +p5 Edu +p6HHSz +p7Farmsz 438Adaptn +39 Ext +
B10Plantmatcst p10labest + u ...Semi-Log Form 4.
INnGM = B0 + B1 InRain +B2 InTemp + +B3 InSex +p4 InAge +B5 InEdu +p6InHHSZ +p7InFarmsz +
B8InAdaptn +39 InExt +p10InPlantmatcst $10InLabcst + u ...Double-Log Form 5.
GM = Gross Margin (a measure of profitability iniNg,

GM=TR-TVC 6

Where TR = Total farm Revenue (in naira derivedriyltiplying unit output by unit output price, qipi); TVC

= Total Variable Costs (including cost of labowrtilizer, planting materials and pesticides infdgiP = mean
annual precipitation in the state in mm; T = Meanwal temperature of the state in degree celciG3; Bex =
Gender of the farmer (Dummy variable , 1 = Maled &0001 = Female); Age = Farmers age in Years;£du
Years spent on formal education; HHSZ = Househidd &ount), Farmsz = Farm size in Hectares; Adaptn
Index of adaptation measures; Ext = frequency ¢dresion visits during the year; Plantmatcst = amapent
on planting materials in Naira during the year; tstb= Cost of farm labour dring the year in naitg; =
intercept of the model1 — B8 = coefficients of the respective variables; |stechastic error term and In =
logarithm to base e.

An index of conservation measures adopted was ctadpiollowing Kaliba and Rabele, (2009) and used as
proxy for conservation measures (including irrigati mulching, crop rotation, terracing, countouarping,
intercropping, cropping along flood plains, bondisganging timing of planting, planting early matgy crop
varieties etc. as chosen from the list in World Bsufist of adaptation measures and validated byéas during
focus group meeting.

Ordinary least square (OLS) estimation procedurs used to fit the models. To overcome the problefs
heteroscedasticity and multicollinearity, a robestimation of the standard error was undertakewedisas the
tests for severity of multicollinearity in the mdsle Where heteroscedasticity were detected the &/ghit
heteroscedasticity-corrected standard errors rsigiesnodel (White, 1980) was ran with the origimaddel
using EViews econometrics package following Gujasatli Sangeetha (2007). Correlated variables kigh
were Variance Inflation Factor (VIF) were droppednfi the model. Some variables were dropped from the
model on the basis of low significance level and montribution in improving the overall significamof the
estimation model but most importantly on the badists Akaike Information Criteria (AIC). The lowehis
value is compared to other models the better isovisrall fitness (Gujarati, 2008). The advantagetho$
empirical approach is that the method includes hlitbct effect of climate on productivity and théaptation
response by farmers to local climate variability.

3. Resaults and Discussions

The final results of the Ricardian model estimates presented in Table 1. The initial proposed rsodéich
included the squared values of temperature andatbimere fraught with severe multicollinearity apdesence
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of heteroscedasticity. To solve this initial chalie the two affected variables were dropped andtéVhi
heteroskedasticity-consistent standard errors &axauce were applied in running the final regrassitodel.
The outcome of the final model gave desirable Otdperties and so the researcher had to selecetteoht of
linear, semi-log and double log forms of the modéle selection of the lead equation was informedhieylow
value of estimated VIF (1.37), high value of F-woadt low p value and

number of variables whose slope coefficients retdmalues and signs that were more in sync witbrétal
expectations. These criteria appeared to agrdethé criterion of choosing the lowest AIC too. Fastance,
the double log model had the lowest AIC (2.568) ahdhe same time recorded the highest R-squardd an
adjusted R-Squared estimates of 0.48 and 0.46 atdgplg. The F-ratio was high at 22.738 and stiaidly
significant at p < 0.01.

Five variables, rainfall and temperature variatiglanting materials costs, household size as agelhbour cost
exerted statistically significant effects on theeleof net revenue (gross margins) of farmers snghrvey. The
slope coefficients of these variables were 1.1990y91), 8.219 (p <0.01), 0.108 (p < 0.05), 0.099¢01), and
0.124 (p <0.05) respectively. Since the Cobb-Daigledel was applied to the variant of the chosexardian
model, the slope coefficients represent elagtiitiThis implies that a positive variation or irage in rainfall
level by 1 percent would result in a net revenwgédase of the farmers by approximately 1.20 per&intilarly,
a percentage upward change in temperature by Bmewould result in net revenue increase by 8.22qmt
approximately. Meanwhile increase in variabilitefgplanting materials’ costs, household sizes asaselabour
would increase net revenue gain by approximatey1,00.10 and 0.12 percent respectively. It is well
documented by Seo and Mendelson (2007) that rhiafal household size positively influence the lewtl
farmers’ net revenue. The fact that planting matsriand labour costs (wages) were positively ierficing the
variability in net revenue is pointer to the po#gipof most farms operating at Stage 1 in theinguction cycle.
At this stage the farmer can still maximize préfitincreasing the marginal value of these farm isaund still
experience increasing returns. That cost appearduktyielding positive returns to net revenue affirthe
relevance of household size as a significant viiakerting positive influence on the net reventithe farmers.
Such positive effects could have resulted fromititeease in cheaper labour that could have emarieded
increase in members of farm household with thefepitals for serving in providing farm labour. Ieet all the
statistically significant slope coefficients of tHeuble log model returned expected theoreticaissaxcept that
of temperature which may be loosely said not toehagreed with Seo and Mendelson (2007) who recoaded
negative effect of increased temperature on n&mew in their own study. That temperature had dipeffect
on net revenue should not be too surprising as swops could benefit from increased temperatureaafly if
the marginal change is not so high. To supportghfeool of thought, Ajetumobi, Abiodun and Hassad1Q)
found that increase in temperature would reduceevetnue for dry land rice.

4, Conclusion

This study had, with the aid of feasible and apgede econometric tools, explored prevailing climmahd socio-
economic factors impacting on arable crop farmsdpictivities in the agro-climatic zones of Nigeriawas
found that rainfall and temperature variationshptay materials costs, household size and labost exerted
significant effects on level of gross margins ie ttountry. The researcher would like to conclude timless
certain proactive and urgent measures are putaoeplo aid Nigerian crop farmers adapt to the pteard
looming threats of climate change effects in Nigedtie drive to attain food security, economicaltgpewer
farmers and usher in sustainable development ietdigvould remain a mirage

Based on the findings of this study the researctem@mmend that climate change data managemerdrdigh
such as NIMET should be encouraged to provide fesmiéth early warning signals via an organized esten
service programme. Agricultural Development Progras (ADPs) and the FADAMA Ill programme all over
the country should establish weather stations dofaimers access weather data and plan their ptiodua a
more climate smart way.

Irrigation facilities should also be built espeljiah the north where drought threatens food praiduc Private
investors can delve into such services and alloméas to pay since government failure had beerb#ime of
agricultural development in Nigerian history.

The roles of costs of planting materials and labiputetermining farmer’s net revenue variabilityl éar policy
that will make farmers access credit facilitiestiapt to the effects of climate change. It woushdle expedient
to help farmers in accessing drought-tolerant,dland disease resistant planting materials to ertabim cope
with these effects of climate change. In this caglbvernments and donors through well-funded rekearc
programmes can make their inputs in this globabemw.
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Farmers need to avail themselves the opportunibudéling capacities to adapt to climate changeatfin their
farm technologies. There are lots of indigenousretogies that can be applied in adapting to cinatange
effects. Through organized cooperative farmersteanh themselves such technologies and also renqoérts
in climate change adaptation management and agniallextension service to teach them new techiesog
available to adapt to climate change effects iir ttespective farms. The illiterate farmers in Nigecan equally
enroll in evening or part time formal educationgnammes to enhance their literacy level.
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Table 1 OLS Parameter Estimates of the RicardiandéMowith Climate Factors and Socioeconomic

Determinants

Dependent Linear Modd (OLYS) Semi Log Model (OLS) DoubleLog Mode (OLS)
Variable: Gross

Margin

Variable Coeff t-Sat Prob. Coeff t-Sat Prob.  Coef t-Sat Prob.
Intercept -1901215.000 -4.069***  0.000 0.481 0.2300.818 -26.467 -3.666***  0.000
RAIN 261.336 10.328**  0.000 0.001 10.324**  0.000 1.199 9.260***  0.000
TEMP 57493.140 3.568***  0.000 0.308 4.273***  0.000 8.219 4.000***  0.000
PLANTMATCS -3.293 -1.951*  0.052 0.000 -0.196 0.845 0.108 2.166**  0.031
T

SEX -44467.520 -1.529  0.127 0.052 0.387  0.699 -0.002 -0.167  0.867
AGE 4074.144 3.941**  0.000 0.017 3.536***  0.001 0.028 1453 0.147
FAMSIZ 30001.290 2.981*+*  0.003 0.069 1.503 0.134 0.156 1599 0111
EXT -1578.208 -0.444  0.657 0.004 0.243 0.808 0.022 1.709* 0.088
EDYR 1279.626 0.492  0.623 0.004 0.299 0.765 0.019 0.699 0.484
HHSZ 6185.109 2.390**  0.018 0.065 5.442*=*  (0.000 0.097 5.017***  0.000
LABCST 0.047 0.155  0.877 0.000 2.363* 0.019 0.124 1.961**  0.050
ADAPTNINDE 725.335 0.736  0.462 0.000 -0.061 0.951 0.135 0.902 0.368
X

R-squared 0.45 0.479 0.483

Adjusted R- 0.432 0.458 0.462

squared

Akaike info 27.225 2.572 2.568

criterion (AIC)

F-statistic 21.751 22.738 22.738

Prob(F-statistic) 0.000 0.000 0.000

VIF (mean) 1.37

*** ** and * indicate statistical significance &.01, 0.05 and 0.10 level respectivedgurce: Field Survey (2013).
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Figure.1l. Map of Nigeria showing the various Agfioratic Zones of the Country (Based on NIMET's
classification. Source: Intechopen.com available at
httpwww.intechopen.com/source/htmislash41986/méahgnage6.png).
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