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Thiz paper analvsed farmers” perception and examined the vulnerabiify and aduptation of crop farmers {o climate change in
Niger State, Nigeria Fﬂ'mmj’ data were nsed (n the m‘mfl' ahtained .fhrmn'gfr r eross sectional survey {Chestionncive was tsed
te elicit relevant infarmation from e respondents. Data collecticn laxted for two momis ""r*“_!' is from Seprember 2004 1o
November 2014, Mult-stage sampling technique way wved to elicit dafa from 280 vespondiats, Datq analysls was done using
deseriptive statistics, Ovdeved Probit and Multinomial Regression logit models. Resulis showed that of! the respomdents were
aware of climate change phenomenon. 49.7% of the sampled populitinn were viilnerable at high and very fugh levels of
vitlnerabiline while 50, 3% were viilnerable at low and very low levels af virlnerability Adepitetion measures useed e early
planting. weeding, iflage operation, changing timing af land preparation anel hrvesting dates, conyervallon, r.ru;:_rmfr'n'n el
wind breaks. The results show that access to credit, household size, membership vf association, farne size, munher of fzards
and topogeaphy were significant factors affecting vidnerability ta climale change. Mareover, increased use of agrochemicals,

household size, hived lebenr education and extension visits were factor that significantly influenced the chaice of adaptaiion

measures. The sty conelided that farmers in the study area were emplaying one or more adaptation fechnigues to miigate

the adverse effects of climate change. They were vulnerable to climate change becanse they were fecking socio-economle

ettributes that conld make them less valnerable to elimate change. The study recommends making available eredit favilities to
Sarmers in order to enhance theiv farm incomes (o enable them employ adaptive measwres that could be effective in alfeviating

negative Impacts af elimate so ax to reduce their vulnerabiliny to climate chapge. The need also for the farmers 1o belong o

arganized farmer groups to increase thelr chances of access 1o agricultural credit i5 fmeinent

Kevwords: Percention, Adaptation. Crop farmers, Climate chan

INTRODUCTION

The term “climate change” often refers to changes in climate which according to the Intergovernmental Panel on
Climate Change IPCC (2007), are 90-95% likely to have been in part caused by human action. It deseribes
changes in the variability of average state of the atmosphere over time scales, ranging from a decade to millions of
years (Adejuwon, 2004). Swings in the global climate pattern have aroused attention at local. national and
international levels (Onyeneke, 2010). Moreover, climate change is expicted to increase with increased frequency
and intensity of extreme weather conditions in Nigeria's coastal and rainforest regions (Babatunde er al., 2011).
The implications for the region are that it would generally experience wetter than average climate, more extreme
weather conditions, particularly erosion, sea level rise and foods (Onyeneke eral., 2012).

It is accepted today that the temperature of the earth’s surface has increased by an avérage of about 0.3 to 0.60C
since the end of the 19" cent ury. The 19905 had seven of the ten hottest years of the 20" century. The sea level
also rose by an average of 10 to 25 cm during the past one hundred years, and this is, to a large extent. due to the
increase in the average world temperature (ECA, 2008). Agriculture places heavy burden on the environment in
the process of proving humanity with food and fiber, while climate is primary determinant of agricultural
productivity. Given the fundamental role of agriculture in human welfare, concern has been expressed by federal
agencies and others regarding the potential effects of climate change on agricultural productivity. Interest in this
issue has motivated a substantial body of research on climate change and agriculture over the past decade (Lobel
ef af, 2008; Wolfe ¢r al, 2005; Fischer er af, 2002).

Climate change is expected to influence crop and livestock production, hvdrologic balances. fnput supplies and
other components of agricultural systems. However, the nature of these biophysical effects and the human
responses to them are complex and uncertain. It is evidence that climate chanee will have a strong impact on
bzligtria-paniculari}- 1iT‘I the area of ﬂgt'fil!.llll:lrﬂ'. Fﬂﬂlfl!' use, energy, biodiversity, henlth and water I'EEGHI'EE& Nigeria,
hkf_a!l other countries of sub-saharan .:‘H"n[:a. 5 h_1gh|:.' vulnerable to the impacts of climate change (IPCC 2007
NEST, FE{‘iﬂ-_I]. It was ﬂlslﬂl noted thg}_nge.na specifically ought to be concerned about climate change because of
country ﬁlh'é':h vulnerability due to its long iﬂ'?}ﬂ Kkm) coastline that is prone o sea-level rise and the risk of fierce
||1-_H.'.l.'1.+|-_' hedl waves w;ﬁn.:h ;:nhﬂnm:s dhiﬁ:*a*.:: x*imrs ::ff_lﬂ HrL' *I'”Ldiwa.[-e d oy mcrtﬂﬂmg ﬁl.l.l‘l'ﬂi:f: air Iﬂm|:rn:_'['i_ﬂ'l.1ﬁi:
associnted coastal erosion, flooding aﬂln;un::ri f sio? n.gjm“mhm.ﬂmmmﬂ g ﬁi?]‘d.'.'l,'mcg: e .h""":l 3l ﬂ."d
*: '!';; _"[_ ! 1"”1“? kg _ E"‘I‘ | niruston and mangrove degradation.(NEST, 2004). The objective
of the study were 1o ; determine the level of awareneéss and perception of crop farmers to climaie change,
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Jetermine the level of \lt]licl‘:Ihqltl} of the frmers o the effect of el

ul't'!.'tllll.‘l;iE'HJ'iT}* ol crop farmers 1o the ¢ .ﬂl climate change and o an
i the study sirea,

A) | Bh-143

fteet of elimate Changy

METHODOLOGY

e stindy was condocted in Niger State. Nigeria. The <
§ . F-— wl j g = ENIE i “: h‘-“tl: “IHH an[.I d ﬁ " i, .
Atin, and s located » N AL 1l amed atter the River Niger w 5
1;-:""'-:'1{ i :. in]tJ.:''I{rhiv.ni:'.r;I tIh: ool zone o Nigeria. It wus created out of the E'[EFHHEF:-[UFI::IL’E;;?E ﬁli:t
i - B & L L. - ‘; ., x| Y = - - f I 1 3 8
“: ek productun Th rLI.y ,.H-mum SR belt ot the countey with favourable climatic condition for crop and
liyesioeh | clionr, 1 helocation of the State is between Latitudes 80 207 and 11° 30° N and betweer | rmEiIIud-.:s

230 and 77207 E. The provisional ¢ A
. ¢ provisional result of the 2006 National Population Census showed that the State had o

Jtion of 3.950.2 T ~
population of S S3LA%NPC, 2006Y. Going by the population growth rate in Migeria of 2.5% (World Bank,

WA

::::i;;l :;:::T 1::E;:_::i:?ﬁ::;::"ii;:::l'l:] 5'-?*;3‘{”;‘ of respandents for this study. The first stage invalved the
A DR s SIS al Mechanization and Development Authority (NAMDA) zone out

: SEEe “: staue, three (3) Local Government Areas (LGAS) were purposively selected aut
of the total umber of cight (8) LGAs in the Zone. They are Agaie. Bida. and Mokwa LGAs in Zane |. The
e i H'-‘h-’f“f-ﬂ was based on the dominant cropping -Erlturpﬁws in each of the LGAs. The samples were
..1r.1?- n from the Ir;rnm Fhe third stoze involved o 'rimi.'lm;'; selection of three '(3_} villages from each of the LGAS
giving a ol ot mne (91 villages. The fourth and final stage involved a selection of crop farming households from
el i llage. Data were obtained throush a cross-seational survey. Primary data was collected through
questionnaire dissemination on the socioeconomic characteristics of respondents such as age, household size,
marital sttus,. gender, level of edbcation and years of expérience in' ¢rop pmductiﬂn. Others are their level of
awareness about climate change phenomenon. their perceptions of adaptation measures 1o mitigate ¢limate change
and factors responsible for the choice of adaptation method. The study employed Ordered probit as 2
generalization of the popular probit analysis to the case of more than two outcomes of an ordinal dependent
variable. The model cannot be consistently estimated using ordinary least squares, It is usually estimated using
maximum likelihood estimation procedure.
The model is built around a latent variable following Greene (2003) given as:

Ye=RIxi=pi =125 ..om... (1

Where, Y* is unobserved latent variable for level of land degradation which is ordered,
1 is a vector of coetlicients of explanatory 'u;l!'iﬂhjﬂitf"ﬁl} o h-s-ﬁirimmud, * _ ‘
[he parameter estimate (31 represehts the effect of explimatory variables on the underlying order of status/seventy

and gl is the disturbanee term.

The dependent variable Y is catesorized into very high=4, High = 3, Low = 2 and Very low = 1.

The explanatory variables are:

b Ave ol ¢ R farmer {,\'_u'ﬂl‘h}

X2 = Household size (Number of persons). |

N1 = Level of education (Numbet of vears spent in school).

X4 = Gender of the household Head (Male = 1, Female=2).

N3 = Aciess to orpdit (Amount in Nairal

NG - Mattbership of assoctation (Member = L Non-member = 1),

%7 = Level of ingome (Farm aned Non=farm) (N)

X8 = value of assets (M)

NO =Farmine experience (Number), |

N0 = Neeess 10 warning information (ACcess = | otherwise = 0},

N 1= Fairmsize | Hectares). * *

N 12 = Fregquenes of hazards (Number i Imzur:is h::.-:ed]. . .
13 = Tepography of Farm Land (highland = 3. midiand = 2. lowland = 1).

The first stage of analysis was the: descriptive analvsis of the socioeconomic aﬂri‘u eunvlm?:;z: ETE:::-::;?
that describe the adaptive capacity. sensitiviry and expasure of Crop farmers m;n:l the Iul-s..;l ;.!: - [;I::_m s
Analvsis {PCA) 1o obtn the component so #s (o avoid uncertainty of equal welghling =

tn.in:lm-:.i ro e used (Deressa & ai. . 2008). * i

Vultinomial logit model was used 10 analvze the Iaclors responsi
measure.

Following "l".i'.eut-'.jﬂi 31, the P
: The adaptation Medsires i hudes
VAT TS,
esting dates.

bl for the choice of climate change adaptation

Fariners were carezarized based on the ype of ndaptation measures adapted into five
(59 categornes .
Usie of 2 weather-resistiik
Chancine nianting and har

Changing HiLige operations.

I87
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Planting tree craps
Increased use of agrochemicals (insecticides)
The multinomial logit model is specified as:

exgn, O 00 )

Pecl, = ;)= - i

] + E exp( .0,

Where, Yi = observed ottcome of the individual, Xi = a vector of explanatory var iables,
B = unknown parameters to be estimated

| = adaptation measure and

_| = summation sign

The probability of adapting each of the measures

(Pij— ) is given as :

_explib )
|1+ X explr, X0 |
Lo o=t = Forj=123,........i3)
1
Pﬂ# = - -- -

F
1 F 2 ewpla A

S = Forj=1, 2 3,;cninaii (3

The probability of being in group 10 (reference group ) 15 given as
1

P =

1= exp(F LX) |
L =t - forj=9%..c.ci{d4)

Rahji and Fakayode (2009) and Yusuf (2013) affirmed that the coefficients of the refivrence goop e 0 =
normalized to zero because the probability for all choices must sum up to unity. Therefors. Tor 10 choicss o=
(10-1) distinct sef of parameters can be Identified and estimated.

The multinomial logit model is built on the assumptions of Independence Imrelevant Aliematives (TIA ) Siz=hee=
X values indicate the violation of the 1A assumptions.

The empirical Multinomial Logit model is specified implicitly as;

Yi=f(X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, XI3, X14,)

Where,

Yi = dependent variables (adaptation categories which are ten (10). as earlier defined )

¥ = array of explanatory variables (regressors) tor the ith individual,

Where,

X1 =sex of farmers (| = male. 0= female),

X2 =age of the farmers (vears),

X3 = household size (no. of persons).

X4 = farming experignce (vears),

X5 = educational level (vears),

X6 = access to extension facility (no. of times visitad),

X7 =amount of credit facility (smount in Naira).

X8 = annual farm income (N).

X9 = farm size (hectares)

B0 = constant term

B1- Bl4 = respective parameters 10 be estimatad.

The estimated regression coefficient for each choice represents R - R
. : - = i ﬂ' -
choosing thar alternative Green (1993), the effects of Xi's on the likelBood of =

RESULTS AND DISCUSSIONS

Factors responsible for the choice of ads .
i ; piation meas
Mhe results of the Multinomial Losit ansf ures by respondents

+ ANAINSIE shOwine the factars rocmwechls Sae o i Of MICCENE
measures among respondants in the seudy sre "'-_r_;.._-_;.-.-.-__:_";._l -_‘I.-.i._.___._ln:'"_--?_ﬁ_-_-;,-.._ En T — ::‘q:-"t'l-.a- :... -—-.._,-_‘n""E'
I z o, peeeiavnag Ak | 20K LT CRUDSINT SIOCEsoes w== & <
who EdUptﬂd nereased use. o1 Eﬁﬁ-i’hﬁm,c‘&i& 23 :_‘.H:-.',.' et T T Fiwis oo o . £y be, ==
rl:i;pnmjfnl'i. used increased darochemicals = e '-r!_---u.a.-. SV LD 5 DA, mAMYTEY = s
= e e SulSTeITIoNn FEASUT™E THie sha feco-ames == W
- B — — B d e e T maa =_1
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hed Dece mber,

coefticients for each group was made with reference
4nd significant at V.01 probability level. Thie res

different ﬂ.'ﬂm g s F%E*fd':' R* value of 0212 further confips
zero. The u_mplicauun ?Fthlﬁ 's that, the explanatory variables c ;iTIh}hm all the slope coe
in explaining thie Fhﬂlce of adaptation in the '_-'.tu:i"-’ area "["}U:.I cetively are significant

significance and signs of the parameters, The results in %ab:f results af th
variables varied across the classified Zroups in terms of the i Illndu:ﬂtu
cize. and education with estimated coefficients of IEE'E E*E}é.ghﬂﬂﬂd -
associated with the classification of the ather aroups rt;lﬂtive* Iﬂ'” ilﬁi.:m
coefficients for education under changing tillage operations hire?:; IrthErﬂ.
and extension visits, implies that the probabil : i
education. use of hired labour and the number

18 gy ‘
Q2roup 5. A likelihood

v ratio valus af o2
ult confirme that all the aubsads

slope coeffigie

of extension visits.

Table 1: Estinated Multinomial Logit Mode! for

A1 86-193

Usman et al., 2016

29.886 was obtained

cients are significantly
fficients are not equal o

¢ analysis are explained in terms of
d that the set of significant

explanatory

and significantly

nee group. On the contrary, the negative
Y e . under use of weather resistant varietios
Y ol the tarmers adapting these measures decreased with farmers’

factors responsible for the choice of Adaptation Measures among

Respondents
: Use of — _
/ Changi Increased use of
Weather Pl R Changing Tillage | . Agrochemicals
Resistant anbing  and | Planting  Tree :
Variables Vﬂfi:ﬂ. Hﬂﬂ"l.'-":-liil'ig HPETEIHIHIE EI'DFIS- [GI"[H.IFI 4] { Reference Group
HUICHIES e (Group 3) 5)
Dates (Group 2)
_ (Group 1) P )
Sex 0.6619 0.5333 -17.1017 -14.9997 30.9062
(0.87) (0.71) (=0.00) (<0.00)
Age lyears) 0.0152 0.0129 0.0070 00733 -0. 1086
(0.50) (0.43) (0.12) (().78) |
Household Size (number) 0.0264 00441 (. 1008 (. 1893 -().3606
(0.69) (1.25) (1.700) (2.7)vee
Experience (years) 00136 0.0437 0.0593 -0.0054 01112
(0.49) (1.64) (1.21) (-0.07)
Education {vears) (.10962 (.006Y {),2227 00086 0.11478
' (1.90)* (0.12) (-1.95)" (- 0.05)%*
Extension visits (number)  0.0301 -0.3912 -12.819 -D.6104 13.7905
(0.31) (-3.05)%** (-0.02) (-1.13)
Amount of credit (Naira) (20,0000 {0.00060 -(.0003 -0.0003 0.0006
o, 0000 0.0000 0.0000
Ave.  Monthly  income :Ji_.’ﬂ;l]ﬂ]ﬂ {'i”j];']l :nTﬂju'?]l 0.25) '
Naira) ' e i “n
Ii:u,-m Size (Ha) -(0.2395 -0,063 (2143 (L0700 0.1602
o (-1.69) (-0.47) (0.71) (-0.18)
—— .1.1899 -1.5953 11.9927 20,6338 -29.8613
Constant (0.58) (-0,78) {uuu}_ (0,007

[hagnostic Statistics | _
Number of Observations=28{); Log Likelthood

TR ey, 1018 | e
hT“.L- L::,‘lld-i;?;iw"m cratistical significance at Q.01 0 05 nnd 0,10 probability levels respectively,

Mumber m parenthesis are 2-values

Table 2: Marginal effects and the quasi-elasticity estimates

.32 §86: LR Chi-squate = 84.12, Prob == 0.0003: Pseudo R Squared =0.213;

Increascd Llse

Use of Weather Changing Changing  Tillage 1 . of
i fin Tree ”
Resistant Planting & Operations ~ (Group E‘:;Epg i) Agrochemical
Variables Varieties (Group Harvesting Dates 3) s (Reference
1 (Group 2) Group)
| 20,0012 00144
0.0195 0.0025 00103 pedt (-0, 1487)
il ' 0.0368) (-0.4740) (0,190 *
Education (Yers)  (-0.2894) VYT 0.0000 0.0111 0.0431
Extension  Visits 0,033 .{;.[,] 26115 (0.0001} (-0.4611) (0.0888)
s (10.1251) L i 0.0179 -0.0001 0.0010
lired Tabour (Man-  -0.0113 0.0416) (0,2250) (-0.0052) (0.0037)
fay (-0:0734} 0.0013 0.0027 0 0143 00073
=t e K ' ' -|.77%7 20002 )
| bigiisa *':-'=..'| NG :'i:'::ll:-}i ]I:-|.| '_lejﬁ_:}}. {ﬂ.}ﬂ"tﬁi i I ?.l" _IJ_ |:_ s ——

. .. ] : i 1 L renthescs
M F' i TSR hile I'I'HiI'H.iJ clushiciy » are PR
Sl mbtin) < Nl i TR il
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Marginal effects and quasi-elasticity
The mareinal effects and the quasi-elasticities were also computed and the results are presented in Table 2, The

compitutions were done for the significant variables only, The significant variables affect the probability of
1,,'}].11-;1-_-““:_! an adaptanon measure by the respondents in their decision making Process. o (2012) used the fuasi-
elasticities rather than the marginal effects given that they are easier to interprel and made inferences. Thus, the
partial elasticities of farmers” educational status, extension visits, hired labour and household size were ine lastic
being less than one, implying that & 1% change in these explanatory variables yielded a less than proportionate
change in the probability of classification imo the four other groups relative to the reference group. Given thay
these variables were inelustic for the reference group, it thus implies that the probability of classifying the farmers
into any particular adaptation group is not hugely affected by the marginal changes in these variables, as 1%
change in these variables led to a less than proportionate change in the probability of categorization of the farmers
into any of the adaptation groups.

Table 3: Distribution of Respondents’ According to Awareness of Climate Change

Viariahle Frequency Percentage —
Awanreness of Climate Change _
Yes 280 100
i
Total 280 100
Awanreness of Change in Rainfall Pattern
Yix 280 100
N
Total 280 100
Pattern of Rameall Change
Incrense 230 821
Decrense 43 17.9
No Chinge
Awareness of Temperature Change
Yes 280 100
Mo
Total 280 100.0
Pattern of Temperature Chanpe
Increase 191 68.2
Deereise i3 1.8
Mo Chanpe 56 20,0
et 280 1000

Source Field Survey, 2003

Climate change awareness

T.h"' respondents’ distribution according to awareness of climate change is presented in Table 3. The awareness
lil!nr.::l‘:'i-'inu'.-; were vategorized into awareness of climate change, awareness of change in rainfall éttern attern of
rintall and wniperature change. Résults indicated that all the respondents (i.e. 100%) were I;war 1;;_ kel
change phenomenon. In the aspects of patiern of rainfall change, 82.1% of the respondents .ﬂﬂd rainfall
nereased. [7.9% agreed it decreased. Also, all the respondents (je. 100%) in the sapd it fpcing are of
Ef:;—::i“; ‘-;hﬂﬂk.l; H": :";} l;l:! HE_?E;:‘I of temperature pattern, 68,2% of the respondents agllreida;fianégezwl |.8%
agree creased and 20.0% of the respondents agree o Toe i SRS

sampled respondents were awire af climaF:e change. %hefe:'l;:: i?:!ia: :a[:::i ?:r: g:;ﬁ;t?:ﬂ;;ﬁ?ﬁ;%ﬂ:ﬁ

climate chanee sustainable strategies. This is in line with the results of a study by Deressa er al. (2008) that

education increases climate chanae aware :
o e awareness and the likelihood of eni : . :
as an Adaptation method likelihood of soil conservation and changing planting dates

Perception of respondents on the effects of climate change

Respondents indicated varvi : .
ponderits indicated varving fevels of perceptions with regards the effects of climate change on their socio-

economic actlvities, covering farm ion i
: , PfﬂdUCIlﬂn, Input ¢ : Tl | i
tortality. amongst others, Results in Table 4, put cost, high commodity prices, food insecurity and livestock

T p ‘evea 3 . o=
10 low productivity of theit Crop enterprises, havin ;E;;ELI?W“#EE perceived climate change as contributing
inpuis ranked secand with a mesn of ki Irst with a mean of (3 - duction

. of (3.25), while ; nof (3.35), High cost of producti

It 5 possible that newative of; : ' L increased production ¢ f _ -

autput and yvield, 1I1L|;;ﬁuz::ir:i”;;?m g i may have hindered i'arm:i*rm:::!i ﬁ“."urth b e, 1 ﬂﬂ;ﬁﬂ[:'fj
fabour with 8 view to fedressing ﬁ::ﬂ'r'i t0 Incur additional costs an basic i"-lPut:HkE ‘:Elc;‘.l enterprise, I}‘ETE;*:iﬂn;i
who noted that adverse ¢limate W rﬂmgatlﬂf—e‘ ecurrences  This is in line itha - seeds and hiring of a I"J.']I"}
final hirves) CCis can influence Fﬂrmiﬂg oulputs ar qny 1: lﬂ?mgﬁ ﬂflffﬂﬂﬁlr'i ELM. [-h l!.'-.
stage from cultivation through the
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Jble 4; Perception on effeats of chimate change by respondents

T
W EfTect -'.::un-l_gl:- Agree Umlecided  Disagree Srongly
__ﬂ_f_ELE-EH'—tE—"“EmT.E‘F ' :.‘J:L T . Disuiae ? Fongl Weighted — Duegision
Low ProducUvily iL-l:, | 2 28 "]IF," - Isgree Sim Mean
. B39 L9 LK) (35.0) (0.0 il s
pereased Productinn !=q "_;'3 5 112 (] | i) r
Cost (5.0) (G5.0y  (20.0) (40,0} (00,00} L A
l.“EJ-; Coat of Inpuls 23 . g ] Ol : 4, |
| l:dl_.lel'.l i) i-ll,_ll_l} (150 350) |:!_j 0) LI 910 125 Apres
Food nsecurty & - .,E. % |8 ’ - - - - .
foud shortuge (15.0) (10,0 (100 165 %) (0.0 W Disagnée
pocr Sumdard ol [ ; A 112 14 |26 14 I B26 285 [Jisagrew
Living. " (2.0) (40.0) (3.0 (45.0) (% 0) > -
Deth of Livesios ﬂﬂ % e 42 126 56 00 658 233 Disajgree
1 - ) o O (45.0) (20.0) "
norense I Ko ¢ ’ 56 T0 Ti} i s
Prices (0.00) (30010 (20.0) (25.0) 125.0) o, T 255 Disugree

Source: Extracted from Survey Data, 2015
Values 10 pﬂﬁ:‘l‘ll‘i'iq.“.il:h are the rcﬂipul.:tik’& perCeniages

Tahle 5:  Respondents level of awareness vulnerability to climate change

Level of awareness Frequency Percentnge
Wery low a3l 19.6

Lo {3 0.7

Very High 31 11

T ital 280 100.0

~source; Field Survey, 2015

Level of vulnerability to elimaic change |
Using the Principal Componen Analysis (PCA), vulneiability categorization was done for respondents,

Vilnernbility to climate change was profiled across farmers’ socio-economic characteristics. climatic variables,
perception of climate change and perception on adaptation. The first stage of the analysis was the descriprive
analvsis of the socio economic and environmental factors that describe the adaptive capacity, sensitivity and
dxp:;a.uru and the use of PCA to abtain the components so as to avoid the uncertainty of squal weighting given the
diversity of indicators used. Variables used to measure valnerability are adaptive capaeity, sensitivity, and
mm,ﬁur}. The second stage of the analvsis involved categorizing the respondents according to five different levels
of vulnerability. The sulnerability levels of respondents are presented in Table 5. The levels of vulnerability of
pespondents werc categorized Into very taw. low. high, and very high levels, Results in Table 5, revealed that

10.6% of the respondents experienced very jow level of Vulnerability, 30.7% had low, 38% had high level while
[1.1% had very high levels of vilinerability in the study area. This is In line with th_E findings of Madu (2012} who
ound that respondents were gen erally vulnerable 1o climare change. I‘I_u__s- study also corroborate with the nndings
af Frecman et al, (2014) who found that farmers with no formal education were more vitlnerable than these with

formal education. and reveated that older farmers tended 10 be less vulnerable (o climate chunge.

Ordered probit regression result on determinants of vulnerability to climate change
The determinanis af viilnerability were analysed using Ordered Probit recression analysis. The results of the

are presented in Table 6. The results showed that sceess ta credit, household size, membership
size. number of hazards, and topography were the significant factors affecting respondents’
was significant at 10% with a regression coefficlent of 0.267. This
» hulding other variables constant, there is the likelihood (lat

regression analy sis
af association, farm
vulnerability to climate chiange. Household size
implies that it household size was increased by 19

vulnerability will merease by 0.267%. ‘ o
Access to credit had an estimated coefficient of 9.870¢-06 and was significant at |0%. This implies that farmers

having access to credil aie Mok likely empowered 10 acquire the needed technologies and chemicals in order to
-:t*ﬂ:-.:ﬁu:!:-' and pr,_-,mam:h adapt to climate change. One |:ber¢.'r::m tneraase by credit results In increase in farmer’s
adapration to climate change. Farmers that had access 1o credit tended to adapt measures that could be offecuve in
alleviatine the impacts ot climale change and this will iegd tor the reduction of thew vulnerability. These resulls
utrfruhnr.ftc with the findings of Ozor & ul. (2010). That higher income earning farivers and those that have access
to credit have preference for increased use of Elg,l'm:[::ﬂill.h:‘:ll:i i adaptation l_'rmi_u:uws compared to diversion to
sther crops, Membership f association had & coetticien! uf_l,:ﬁﬁ pnd was significant at %l. This study reveals
that respondents that belong w conperative or farmers _n:a:m:mtlun t::ni:ls_m l.'m:* l::fa:.e uuhx_urublf to climate change,

horrow fund from the association for farning activities compared (o

This | hecause. they hive access 10
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respondents that does not belong to any assoiiation. Membership of respondents in different farmers’ ofgariizar
ic assumed 1o have influence on climate change. ation
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_ _ _ Usman e

Fable & Maximum likelihood estimates of the determinants of vulnerability

Variuhles _E'l:l-_i.'.rl-fl:il‘.‘ﬁl A = _ Py —
Aoe 0,160 I...ﬁl.l_nh 6907 _
Houschold Size 0.267 1.700 0,050
Education 233 0.970 (331
Gender 3.901 Hﬁﬂ}_ 0.245
Credit 9.87c16 L 0,063
Membership of coop 1.335 b _;‘r 40 0,000
liscame 0.127 1.620 ﬂ L6
Value of asséts | l6e-07 0.940 0.345
Experienice 0186 |.530 126
Warnime (nfarmation 8.U88 1.060 . (1. 287
Farm Size 1.330 2.210% 0.027
No of Haznrds 7.970 .1 80 ** 0.000
Topography 2,549 |.950* 0.032
™ 280
LR chi (14) 11625
Prab.= chi2 (L0000
Pﬁcudn_H: (). 158 - -

Source: Field Survey. 2013 | e R——
e . & ““d & h i'I]Jl“;-'!i Statist H.‘ﬂl ilE.Tl'i ﬁ caioe al lht: ”.[l I ' [luﬁ and U In pfﬂh'ﬂhl ”-t:.' ll:vﬂlh.rﬂa'ptl::ll'ﬁ'l: F-.

CONCLUSION AND RECOMMENDATIONS | |

The study concluded that farimiers in the stddy area were vulnerable to effect of climate change as most o them
were lacking in resource endowment that could make them withstand the challenges so as to bBecome less
vulnerable to climate change, Farmers also preferred early planting and use of agrochemicals, increased frequency
of weeding in the farm, and they also employ different adaptation techniques to mitigate the adverse effect of
climate change. The study therefore reconfmends that Government at all levels nm_rl:l 1o Increase awareness of
climate change among crop farmers through extension officers and appropriate communication media such as
radjo and television. Government should provide current early warning information abourt climate and weather
condition for furmers.
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