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Abstract

The multivariate (Rmnode factor analysis) technique was utilized te@deine the main adaptive
response problems of subsistence farmers to thegstgaannual rainfall pattern in So-eastern
Nigeria. A total of one thousand two hundred amneesey nine (1279) respondent farmers w
randomly drawn from sixty (60) farming commties in Cross River, Abia and Akwa Ibc
states, Nigeria, a six (6) dimensional solutionnfr@n initial fifteen (15) was arrived
accounting for almost 70% of the variations in theginal problem matrix. These maj
problems include the lack of climi information, illiteracy, awareness problem, ferglis anc
funding problems, poor agricultural and weatheepsgion services, and difficulties in access
official information. Nongovernmental organisations and governments shoaldnbbch more
intereseéd in climate change issues and act proactivedyrteliorate the problel
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INTRODUCTION

Climate change has been experienced all over thkl iar the past few dades, and increasing
temperatures will result in more adverse weather @dmate variability (Amiri and Eslamia
2010; Begunet al., 2011). Reports on the adverse effects of climasngé include changes
rainfall and temperature patterns, sea leise, agriculture and food production, forestry .
wildlife, water resources, drought frequency andsedification as well as human hee
(Afangideh et al., 2008; Amiri and Eslamian, 20Hneh, 2011; Shafik Elmallah, 201 The
risks associated with ambpogenic climate change call for a broad specwtipolicy response
to reduce the vulnerability of climesensitive systems (Fussel and Klien, 2002). The
fundamental response strategies distinguishedanclimate change community are mitigat
and adaptation. Whereas mitigation refers to limgitjlobal climate change through reducing
emissions of greenhouse gases and enhancing thkg, @daptation aims at moderating
adverse effects through a wide range of sy-specific actions. Sicmay involve changes
processes, practices and structures to moderagat@dtdamages or to benefit from opportuni
associated with climatehange (Smith and Pilifosova, 2(). Mitigation has traditionall
received much greater attention than aation in the climate change community both fr
scientific and policy perspectives. Adaptive resgem by the operators of clim-sensitive
systems such as water resource, food and agrigblaubsystems can either be reac
(autonomous) or planned (lith and Pilofosova, 20011t depends quite greatly on the adap
capacity of the affected system, region or comnyutot cope with the impacts, and risks
climate change. However, an adaptive response ensthidy areas is reactive searchir
following the ‘dumb and clairvoyant farmer’ trajectoriésugsel and Klein, 2002). The ma
reasons for the ineffective adaptive responseegfied by the respondent food crop farmers
the major plank of this study. Primary food supplseich as vegetablwbers, cereals and spic
are the main food intakes and supplements for uh&l and urban dwellers, and these mus
sustained against hunger and income for the teewohpgndents (Consumers) and produ
(resource-poor farmers).

This study aimed atriding out the major problems confronting effectared efficient adaptiv
responses to the global warming climate change graitdby subsistent food crop farmers
South-eastern Nigeria.

RESEARCH METHODOL OGY
Study Area
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The study was conducted across e states namely Cross River, Abia and Akwa Iborthe
humid Southeastern Nigeria. The area is located between distul® 2' and 6° 55 North and
Longitudes 7° and 9° 2@ast. Theaverage annual temperatures are in the ran23.4 — 39.69
°C and annal rainfall averages 1300 miUdoidung et al., 2007;Ukeh, 200:; Afangidehet al.,
2010; Afangideh et al., 20).2The study area is bordered by the Atlantic Odeathe south an
the Republic of Cameroon to the east, the northvaest are bordered byates in the Federal
Republic of Nigeria (Fig. 1).

Study Population and study sample

The population of this study comprise all the 1Po-ecological zones of the three states anc
corresponding Local Government Areas (LGAs). Couneatly, Food crop rmers in the 12
agroecological zones constituted the study populafidre study was therefore conducted v
about 6,000 respondents (500 from each zone). oDuhe total study population of 60l
subsistence farmers, 3000 respondents were dramm@agro-ecological zones at two per ste
Hence, 250 respondents were sampled from eacheof6tlzones making a total of 1,5
respondent farmers for the stu

Sampling Techniques, I nstrumentation and Validation

The sampling procedure adopted for this y was the multstage design. A purseful
sampling (non-probabilitypf two agr«-ecological zones were sampled for each state; &l
Umuabhia, Abak, Oron, Ogoja and Calabar. Two LGAsewtben randomly chosen in each s
giving a total of 12. In eachGA, 5 farming communities (FCO were selected with stratifiec
random technique and thus giving a total of 60 F@enty five (25) farming households (F
were randomly selected per FC, with the samplinthaut replacement variant, to give 1t
respondats used for the study (Table 1). This stratifiachpling was useful in the selection
sample because the population consisted of a nuaiflsrt-groups which ordinarily needed
be represented. The study utilized the questioapainstructured inteiew and participant
observation methods to collect the data. Such tstred questionnaire sought the responde
opinion, knowledge or suggestions on the problemad#ptive responses and the way forw
The face-toflace method was used to administee questionnaire because apart from ensuri
high response rate, the possibility of misintergtien was eliminated as either the researchi
the trained field assistant were available to erphehat the respondents cannot understand.
guestionnae was also tested for validity using a pilot syrtechniqgue where 150 respond
farmers in the 12 agreeological zones were administered representing aD#te respondent
Modifications were made after the exercise and saems in the questionne were re-
structured. The result of the pilot study showeat the respondents understood the conten
the questionnaire.

Data Analysis

The multivariate grouping technique with factor lges and additional hypothesis test
capability (Johnston, 198 was used for analysing data. With this techniguirge number ¢
original variables (X1, X2, X3, 4X, Xn) can be @ayked into new set of fewer variables (Z1,
Z3 ...2) accounting for a significant portion oéthariation in the original data .

With the Qmodel variant the data matrix columns containingatiaptive response problel
from the 1279 responses in the present study wal@psed into major problem groupings. 1
essence of the technique was to create order tarpdtom disordey scenarios (Udofia, 2011
The barriers or problems to effective responseesiras for which the major ones were to
sorted out include funding ¢X cost of fertilizers (%), government policy (3), education (),
extension services EX weathe services (%), poor orientation(®), difficulties in assessin
official information (Xg), weather related extension servicey), resistance of farmers ),
limited resources (), institutional barriers (12), cost of adaptation (;3), knowledge of
fertilizers (%), poor skills (O14).

RESULTSAND DISCUSSION
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The result of preliminary investigation of the distition of the constraints in terms of th
means and standard deviations is presented in Palbtelicators or problems were homoous
(Table 2) with the mean values of 1 and above Butand standard deviation values of >0 but
The standard deviation can also be grouped intblyideviated (>0.7) which are 8 in numb
and less deviated (<0.7), these are 7 in nur

The factoranalysis procedure with varimax rotation and comalitias applied to the da
yielded a sixdimensional solution (Table 3). The communalitiesiockh can be regarded
indicators of the importance of the variationshe tnalysis range between 0.19 ar7, relative
mix of the factors. The six factors that accourftadabout 70% (69.98%) of the total variatic
are the composite indicators that defined the majonstraints to effective responses
subsistence farmers in the studied area (Tab

In this study, factor 1 with 1.598 eigen value accodifite 20.93% of total variation and was 1
most important factor or dimension of the fifteearigble adaptive response constraints (Tabl
Two variables, the poor weather and climatic infation (P7 and the gross unreliability in tt
weather information (P8) load positively and sigrahtly on the dimension (Table 3). T
resource poor farmers are always vested with kmalvledge for yield enhaements. But where
the additional sensitization iscking or faulty, as was the case of the study dreafarmers hav
limited weather informatioiiAfangideh et al 201.. Factor 2 (illiteracy and awareness probls
with 1.195 eigen value accounted for 15.65% ofltgtaiance, associated are three vaes
which load positively and negatively. The positileaders were government policy (P
education (P5) and the cost of adaptation. On tmérary, the lack of awareness and illiter:
coupled with ignorance of respondents in the sturdya created ununded fears and complexi
However, nations with a different perception of tiek of climate change are adopting decis
rules that encourage them to invest both in adaptaind mitigation technologies to ens
benefits are maximized. For instanche Pacific Islands Climate Change Assistance Pnogpe
(PICCAP) has followed a community development apphoto develop mitigate as well as
adaptive capacity (IPCC, 199

Factor three with 0.739 eigen value accounted f67% of the total variance ithe variable
problem space. Two variables namely funding (PX) eost of fertilizers (P2) have positi
loadings. Funding remains a major determinant & $iccess or otherwise in all hun
endeavours. This finding is in agreement with thiensissions c Burton et al. (1998) and Kat
(2001) that whatever is expressed as economicsassgtital resources, financial means, wee
or poverty, the economic conditions of nations gnolps clearly are determinants of adap
capacity responses. Respond in the study are characterised by limited resoureesgnized a
major constraints to the adoption of efficient affibctive measures (IPCC, 2001). This factc
considered an eloquent conformation of the abave termed the funding and cost probl
Factor four with 0.651 eigen value accounts for2850f the total variance in the prime
variable matrix. The most pronounced variable wighositive loading of 0.707(Table 3) was
poor agricultural extension services; while varalkleven specifally addressed the lack
weather extension services. Following this fac®moor agricultural and weather extens
services problem. The poor state of agriculturalativer extension service and
variable/complex nature of the average resource farmer to new ideas and innovation we
great problem of adaptation. The results showetigkinsion agents are not well informed
climate sciences adaptation and mitigation, hernege ddoption of adaptive measures w
constrained by priorities annstitutional barriers (Bryargt al., 2000; De Leo and Kreutzwise
2000).

Factor five with 0.611 eigen value accounted for 8&tiation in the original variable spa
loading. The absence of workshops and demonstsatibnew technologies by the diffet tiers
of government and NGOs for this category of farnmr<slimate change and other related is:
are serious sdiacks. The sixth and the last major groupings efgtoblems of adaptation wi
0.551 eigen value accounted for 7.21% of the vianan the original variables data matrix. T
lone variable, difficulty in accessing official mimation is an issue that must be looked
seriously. The bureaucracy of governments musebtefined for exemptions on issues of pu
good such as climaténange. Governments and other organisations cold# tieeir operatione
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standards with regards to problems that conceroures poor farming communities so as
encourage them benefit from specialized servicdgesearch finding

CONCLUSION

The mainproblems and constraints to effective responseesgfies to the global climate char
issues among resource poor crop farmers in sougtereaNigeria has been established.
descending order of magnitude the problems incthdelack of climate inforiation, illiteracy
and awareness, fertilizer and funding, poor agrnical and weather extension services, anc
difficulty in accessing official information. Gowaments should invest more on climate cha
and other environmemelated issues and edte its peoples who are the ultimate beneficie
and enddsers for sustainabilit
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Table 1. Sampling administration and collection of questionnaire.

%

LGAs Numbe Number Number Number Response
Administerec Returned Rejected Used
Onhafia 125 113 8 105 84
Arochukwu 125 108 6 102 81.6
Umuahia 125 121 14 107 85.6
Isiala Ngwa North 125 101 0 101 80.8
Abak 125 114 2 112 89.6
Ukanafun 125 123 4 119 95.2
Oron 125 102 6 96 76.8
Okobo 125 98 0 98 78.4
Ogoja 125 111 0 111 88.8
Obanliku 125 120 11 109 87.2
Akpabuyo 125 108 5 103 82.4
Akamkpa 125 12 7 116 92.8
Total 1500 1342 63 1279 85.28

Table 2. Descriptive statistical analysis
of original data matrix
No. cf Mean Standard No. of

problem: deviation samples

P1 1.39 0.79 1279
P2 1.08 0.39 1279
P3 1.49 0.87 1279
P4 1.26 0.67 1279
P5 1.28 0.69 1279
P6 151 0.87 1279
P7 1.46 0.84 1279
P8 1.24 0.65 1279
P9 1.56 0.89 1279
P1C 1.11 0.46 1279
P11 1.47 0.85 1279
P1Z 1.35 0.76 1279
Pl 1.46 0.84 1279
P14 1.07 0.36 1279

P1t 1.08 0.39 1279
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Table 3. Rotated factor matrix
Factor Factor Factor Factor

tem Factorl Factor2 3 4 5 6

P1 0.26 0.379 0.48 0.145 -0.261 0.04<
P2 0.027 0.042 -0.05 -0.347 -0.067 -0.03¢
P3 0.01 -0.06 0.921 0.243 0.019 -0.05¢
P4 -0.135 0.589 0.016 0.023 -0.147 -0.08¢
P5 -0.093 0.589 -0.078 0.081 0.127 -0.05¢
P6 0.184 0.373 -0.036 0.707 -0.255 -0.43t
P7 0.864 -0.169 -0.008 0.158 -0.028 0.05¢
P8 0.599 -0.06 -0.148 0.119 0.173 0.08¢
P9 0.158 0.024 -0.049 0.236 0.937 -0.03¢

P10 0.649 0.027 0.051 -0.154 -0.049 0.33¢
P11 -0.065 -0.255 -0.196 0.325 0.68 0.86=
P12 -0.509 -0.216 -0.265 0.23 -0.121 0.10¢
P13 -0.548 -0.664 -0.0229 0.049 -0.023 -0.091
P14 -0.029 0.011 -0.069 -0.217 -0.004 0.08¢
P15 -0.069 -0.024 -0.021 -0.303 -0.084 -0.07

Table 4. Dimensional Communality matrix

eigen
Variable Communalitt Factor va%llue % variance Cummulative 9
P1 0.33¢ 1 1.598 20.93 20.93
P2 0.01¢ 2 1.195 15.65 36.57
P3 0.68¢ 3 0.739 9.67 46.24
P4 0.17¢ 4 0.651 8.52 54.77
P5 0.1¢ 5 0.611 8 62.79
P6 0.71 6 0.551 7.21 69.98
P7 0.56¢
P8 0.18¢
P9 0.77:
P10 0.02¢
P11 0.69¢
P12 0.3¢
P13 0.57
P14 0.077

P15 0.01¢
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