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ABSTRACT

The ¢ level of poverty in Nigeria is disturbing and climate change impedes food security and
mcreases poverty indirectly and directly on individuals or households. Farming households are
changing agri wural practices as a result of global observation of climatic and environmental
changes. This research work recognised alnk which exists between climate change, climate smart
agncultural practices (CSAP) and poverty status of farming households in North West Nigeria.
The study exammed the socioeconomic characteristics of farmers; the constramts of using climate
smart agricultural techniques; factors nfluencing indicators of CSAP among different crops and
livestock enterprises; poverty status for low-users and high-users of climate smart agricultural
techniques and the effect of CSAP on poverty status of nural farmers. This is with a view to
establishing the consequences of climate variation and its influence on poverty status among rural
farmers m North West Nigeria. The nmilti-stage, sanmpling techniques was used to select three
hundred (300) respondents who provided the relevant primary data for this study through a set of
pre-tested structured questionnaires. The data were analyzed with descriptive statistics, Foster
Greer and Thorberk and Equally Distrbuted Equivalent (EDE) mdices, Principal Component
Analysis (PCA), Ordinary Least Square r ession and instrumental variable of Probit regression
model The descriptive analysis revealed that average age of high-users of climate smart
agriculture (CSA) m Katsina State was 55 years but that of Sokoto State was 52 years. Majority
of the respondents (94%) were malks; 65% had mformal Arabic education. Lack of demonstration
of climate smart agricultural techniques and lack of processing technology were the major
constramts to the use of CSAP. The regression analysis result showed that age, gender, education,
marital status, household size, housing materials, commumication kits and lack of time to use CSAP
were significant for maize enterprise. While FGT relative poverty index for food expenditure
showed that the low users of CSAP were 8% poorer than high users. And CSAP for both crops
and hvestock enterprises reduce the probabilty of bemg poor significantly. Hence, the study
rejected the null hypotheses’ which stated that CSAP do not significantly affect poverty status of
farmers mn the study area. The study recommended that Governmental and farmers’ organisations
can fashion out a favourable traming workshop to mspire the low-users of CSA to improve on their
performance. Also, the female gender should be encouraged to develop mterest n CSAP, like the
women empowerment programmes imstituted by the government through Agricultural
Development Project (ADP) and Katsma State Agricultural and Rural Development Authority
(KTARDA). The policies on mformal education should be enhanced and enforced m the
curriculum to meet the CSAP challenges. Extension delivery system approach should be upgraded
to meet the present mformation age.

Keywords: Climate Change, CSAP, Poverty, Household Famers, North West Nigeria.
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CHAPTER ONE
INTRODUC ___N

1.1  Background of the study

The earth is warming up gradually and the rate at which it heats up keeps on increasing daily and
yearly (Purkey and Johnson 2010). There is an undisputable report of the Inter-Governmental
Panel on Chmate Change (IPCC) 4th assessment report in 2007, which proposed whole enquiry
mto how the issue of climate change is impacting on matural human and physical structures.
Besides, there is a growing concern about the possible significances of chmate change on poverty
status, livelihood projections, economic development, as wel as overall luman development.
According to Smith et al, (2007) the deprived populace in developing countries are likely to face
the influences ofclimate change, with costs on households projected that surpass billions of dollars

In many nations.

Evidently, the general impacts of climate change on poverty status of the rural farmers are colossal
such as drought, desertification, flooding, landslides and depletion of the ozone layers. Equally,
the findings of Assuncao and Chemn (2009) showed that on the average, agricultural productivity
per hectare could decline as low as 18% by 2040 because of climate change in Brazl It has alo
been noted that climate change leaves many people vulnerable to poverty, and it was projected that
about half of the world's populace, as well as most of those who reside in the industrious urban
areas located by the region of coastal delta are susceptble to climate tragedies; Intermational
Federation of Red Cross (IFRC, 2000).

However, most of the affected commumities are mainly found where there is concentrated mmber
of underprivileged families, mamly m Sub-Sabaran Africa (SSA). As a result, the impacts of
climate changes such as desertification, landslides, droughts and flooding, will not only decrease
farm output for many farmers, but will also expose them to poverty in due course. Therefore, it is
vital to design policies as well as impose practices that will adapt to the current observed climate
changes. Besides, in the underdeveloped nations, climate change data and suitable reaction
can be viewed as an advantage, especially at the general level This is because both can fimction
as catalysts for the provision of pressing basic amenities such as suitable and efficient health car,
standard educational facilities, water supply, reliable power and sustamable nfrastructural faciliti
datz ¥ thelp t  gc it non- alo : donto wust
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However, commumity base adaptations and awareness are significant features of climate change
main stream, and congruently, commumity adaptation and focused estimations are important
techniques in the community’s sustainability which establishes adaptation approaches. As stated
by Kijima etal, (2011) the usage of high quality resilient varieties/hybrids of crops and livestock
is another adaptaton method that could increase agricultural productivity and farm mcomes,
thereby reducing poverty. However, Local ecosystems provide the key source of livelihood for
many of'the world’s poor and most of the rural poor in Sub-Saharan Africa (SSA) depend on highly
chmate-sensitive rain-fed subsistence or small-scale farming, pastoral herding and direct
harvesting of natural ecosystem services such as forests and wetlands. The productivity of this
livelihood base, are highly vulnerable to climate-related changes such as, changes mn temperature,
precipitation and increased incidence of droughts and floods. The vulnerability of the majority of
the poor n Afiica to climate-related stresses is worsened by widespread poverty and management
mcapability, education, meffective mstitutional arrangements, and lack of social safety nets (IPCC,
2001).

Consequentially, emphases are now placed on the implementation of Climate Smart Agricultural
Practices (CSAP) in order to meet the subsequent daily needs of ndividual households. CSAP are
agricultural practices that sustamably mcrease agricultural productivity, mcome, adapt and build
resiience to clmate change, eliminate or reduce greenhouse gas emussion or adapt to changing
clmate, which heightens the accomplishment of national food security and developmental goals
which mchide poverty reduction; (FAO 2010). However, agriculture is said to be climate smart
when it achieves three key objectives which are: building resilience to climate alteration, reduction
of greenhouse gas emission and sustamable mcrease m agricultural productivity (Fanen and
Adekola 2014). For mstance, Mnkeni and Mutengwa (2014) noted that to increase food
production, CSA stimulates renovation of agricultural systems and agricultural policies m order to
mprove food security and warrant affordable food with low mput-cost; hence there is a reduction
m poverty while conserving the biodiversity and guaranteeing resilience to a changing climatic

environment.

Additionally, existing data revealed that Nigeria suffers from mmmerous environmental problems
which have been dmectly associated with the ongomg climate change (Adefolalu 2007). The
southemn part of Nigeria, mostly known for high ramfall, is currently threatened with abnormality
m rainfall patterns, while the Savannah zone is slowly mcreasing temperatures. In the same vein,
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environment. CSA i the mework of Feed the Future all of the above around CSA need to be
placed in the context of Feed the Future’s approach and theory of change that places smallholder
farmers, pastoralists and fisher-folk at the center of the investment approach. Integration of CSA
will be all round solutions that small-holders choose to consider and adopt as part of their
production decisions. Thus CSA needs to be integrated ito best practices and approaches that
support overall Feed the Fv  : goals around poverty and nutrition; this is clearly classified in the
first pillar. Having stated that, sustainable productivity and income growth benefit from attention
to both adaptation and mitigation, the second and third pillars of CSA. CSA adds extra importance
to efforts and ionovation aimed at uptake of new technologies and practices by smallholders, in
particular behavioral change commmmication so that sustamable and rational solutions can reach
scale. In this situation, as in others, CSA needs to be ntegrated ito best practices around rural

farmer and commumity engagement as emphasized across Feed the Future Programme FTF,
(2016).

1.2 Problem Statement

Nigeria faces diverse environmental problems which are directly associated with recent climate
change (Ikhile 2007). Obioba (2008) confirmed that- northern Nigeria generally, is under constant
attacks and faces hazard of desertification, which has been prompted by decrease m the quantity
of ramfall. Empirical studies of the climate change n the North-Westem part of Nigeria between
1915 and 2008 revealed that the ramfall of that zone has fluctuated significantly (Ekpoh and Nsah
2010). In Africa, CSA offers muiltiple benefits i consonant with attainment of the goals to
sustamably increase agricultural productivity, increase smallholder farmers’ resilience to the
effects of climate change and reduce greenhouse gas (GHG) emissions from agricultural activities
and carbon sequestration (Naess 2011). This is the process in which trees, crops and other plnts
absorb carbon dioxide into the soil and after decomposition, oxygen is released mto the atmosphere
via the process of photosynthesis, which is also, the process m which carbon dioxide and water are
converted into oxygen and sugar by the helps of sunlight as energy. The oxygen released m this
process help in the reduction of global warming.

Climate change has been reported to multiply existng inequalities within communities
(Dankleman 2008). While exposure to climate variations may be the same for men and women in
a given location, there a varied gender based diffe 1ices in vulerability and consequently
adaptive capacity and adaptation practices (Adger et al, 2005). Adaptation to climate change such
as CSAP is generally costly, largely revolving around adoption of new or improvement of
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technologies such as improved varieties and hybrids or use of improved crop husbandry practices
(Kalngu et al, 2013) but is a response, many resource poor farming households have embraced
despite the low capital hence mefficiency (Thomton et al, 2006). The level of vulerability of
ndividual farming households is a key component to decision making when considering
adaptation to climate change which is a common challenges to the rural farming household (Stern
2006). Fanen and Adekol (2014) opined that, although, many natons are projected to embrace
CSA, its demonstration i an Affican perspective is not yet so, neither has its sustamability been
evaluated. However, subsequent global warming and changes i climate are impending dangers to
food security, with a consequential increase n poverty levels n numerous developing nations,
mchiding Nigeria due to the high dependence ofagricultural systems on some climatic parameters
(Bello er al., 2012). Additionally, the rising problem of climate change effects is a workdwide
issue, and the developing nations are particularly the most vulnerable, because the African nations’
agricultural production system are mamly rainfed and basically relying on the whims of weather,
(Nwafor 2007 and Onyenechere 2010).

In the northemn part of Nigeria, the number of ramy days has dropped by 53% which brings about
mregular rainfall arrangement with subsequent increase m temperature in North West Nigeria. The
impact of this, drop has resulted into a rise i desertification, drought and evapo-transpiration
which patently can result n the reduction of moisture content or the complete dryness of streams,
and particularly with contimious amnhilation of biodiversity and forest (Adefolalu 2007).
According to Akor (2012), there are three man climatic zones n Nigeria, namely: Sudan, Sahel
and Guinea Savannahs. Temperature, rainfall and humidity differ considerably through these three
climatic regions. Nevertheless, in the semi-arid belts comprising the Sahel, Gumnea and Sudan
savarmahs, extreme temperatures could be as high as 40°C. The report of Nigerian Meteorology
Agency (NIMET) (2008), revealed that, the northemn part of Nigeria has been subjected to poorer
than normal ramfall but gradually became drizzlier than normal Also, the research confirmed that
between 1941 and 2000, anmally rainfall m the greater parts of Nigeria has declned from eight to
two millimeters. Drought and Seasonal rainfall have regularly become perpetual features of
northern part of Nigeria which is seriously affecting the livelihood of the rural farming households
m the study area.

The dry season is commonly severe, and hence it is very essential for farmers to engage m soil
moisture preservation agricultural practices in order to ease the destructive effect of chmate change
at this period. The North West region of Nigeria remains an agricultural hub for the nation with a

huge proportion of its population in the agricultural sector (Olapojo 2012). Nevertheless, it is the
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poorest zone i Nigeria according to National Bureau of Statistics (NBS 2013). There is also a
prevalence of high-income mequality among the populace (Action Aid Nigeria 2009). Obayelu
(2010) avers that a_ ulture is the major source of ncome for many families n North-West
Nigeria, and weather condition plays an mportant role in ensuring sustaimable agricultural
productivity in many parts. In addition, lack of mmproved agricultural tools compels wide use of
traditional farming system. .. latest discrepancies in the clmate and weather of the area have
taken severe toll on crop output with some crop yields now declining (Reddy and Hodges 2000).
In 2010, conventional CSAP were mtroduced to farmmers in North-Western part of Nigeria through
a programme called International Institute for Environment and Devebopment (IIED) with the help
of the Katsina State Agricultural and Rural Development Authority (KTARDA) and the Sokoto
Agricultural Development Project (ADP). The CSAP that were itroduced by the agencies
consisted of organic manure, agro-forestry, conservation agriculture, the use of improved hybrid
varieties, integrated crop/livestock management as well as irigation for small-holder farmers.
Obviously, this was in response to low agricultural productivity with low agricultural output and
high mcidence of poverty among farmers mn North-West Nigeria. In pomnt of fact, presently,
desertification and drought have affected several portions of the north, with a resultant daily and
yearly extensive decrease in agricultural yields from one locality to another (Oyekale 2009).

Furthermore, Thomton et al, (2009) predicted that by the year 2050, in the sub-tropics, crop yields
may decrease by 10 — 20% as a result of global warming but there are some places where the crop
yield damages may be more severe. Meanwhile, Global warming causes erratic and great weather
events that impact negatively with a gradually processes of affecting crop growth, as a result of
droughts and floods on soil water and sea level rises with a prevalent diseases (Zoellick and Robert
2009). Then, the restraints set by climate change on agricultural activities i this region range from
prominent variation I precipitation which may be shorter periods of ramfall or mregular rams,
(which lmits crop production) to repeated droughts. Moreover, the droughts unveil such features
as fictional onset of the rains, late onset of the rains, promment halts through the ramy season, and
early termmation of the rains, leading to severe mo "™ ations ~ the pattern of seasonal ramfall

dissemination (Ayanwale 2007).

The report of Tadross et al, (2009) indicated that influence of climate change on crop yield is not
restricted to total rainfall effects alone, the mtra-seasonal shocks are also very significant because
mtra-seasonal arid spells may be more destructive to growth than short entire ramfall. Very high
extreme temperature through the growing season is also considerably unfavourable to crop yields

(Thomton and Cramer 2012). Such sequential deviation is anticipated to rise n many parts of
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Africa natons under most chimatic change situations (Boko er al., 2007). According to the
submission made by United Nation Development Programme, high rate of poverty makes majority
of the population susceptible to climate change and compromises their adaptation capacity (UNDP
2011). Simularly, Etim and Udofia (2013) argued that 70% of Africa’s deprived households are
mostly found i rural areas and rely solely onagricultural activities. Englama and Bamidele (1997)
also avowed that the majority of the rural dwellers are engaged in farming activities. The
mplication of this is that, a greater percentage of the rural poor are farmers. Given this, most of
the poverty delberations and considerations i Nigeria are always associated with farming
households (World Bank 1996). This is due to the fact that farming is still the backbone of the
Nigerian economy and it has continued to employ 72% of the people (Ogbalibi and Wokocha
2013) despite its decreased roke i providing foreign exchange mcome to the Federal Government.
But these farmers, due to ther low productivity coupled with madequate access to capital,
transportation, storage and processing faciltties are usually exposed to negative impacts of climate

change and poverty.

Nevertheless, despite this alarming consequence of climate change that seems to worsen with time,
the poverty statistics of North West Nigeria are equally very worrisome. However, the universal
climate changes indicated that SSA will be one of the most affected areas, with anticipated
agricultural yield declmes of up to 20% for crops and possbly high levels of poverty and food
insecurity mainly i the rural commumities (Cline 2008). According to Diale (2011) failure to be
equipped for the impacts of climate change can results i starvation, malhourishment and a high
rate of poverty among others. Even though Nigeria is a country that is gifted with vast matural
resources, physical and human endowments yet a large proportion of its populace live below the
relative poverty lnes.

The national evalation of between 2003 and 2004 confirmed that slightly above half of the
populace, that is, 51.6% live below US$1 dollar per day and the relative national poverty mcidence
was found to be 54.4% National Bureau of Statistics (NBS 2005). Additonally, the Human
Development Report by the United Nations Development Programme (UNDP 2007) affrmed that
about 83.7% of the populace live below $1.25 per day. However, this poverty status is worse in
the rural commmities where over 70% of the population dwell and eamn ther living via agricultural
activities other than in the urban cities. Moreover, more than 86.5% of the rural populace are
mvolv = In farmm  activities ("~ 2005). quently, this c ently d © ¢ iture as
an important sector capable of affecting majority of Nigerians i various ways. Importantly, the

persistence of poverty and hunger in Nigeria, to a large degree must then be attributed to the failure
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of the agricultural sector to fully impact positively on the largest and most populated nation in
Africa. Climate change is a serious risk to poverty reduction and threatens to undo decades of
development efforts “the adverse effects of climate change are already evident, natural disasters
are more frequent and more devastating and developing countries lke Nigeria are more
vulnerable.” Whike climate change is a global phenomenon, its negative impacts are more severely
felt by poor people especially those i the northern part of Nigeria being the most poorest zone
accordmg to NBS (2013). They are more vulnerable because of their high dependence on
agriculture, natural resources, and ther lmited capacity to cope with climate variability and
extremes. Climate change will further reduce access to drinking water, negatively affect the health
of poor peopk, and will pose a real threat to food security in many States in the northern part of
Ni ia. In some areas wh  livelihood choices are hmited, decreasing crop yields threaten
famines. The macroeconomic costs of the impacts of climate change are highly uncertain, but very
likely have the potential to threaten development n many States m Northern part of Nigeria
(Farauta et al, 2011).

Mohammad (2009) reports that desert, which now covers about 35 percent of Nigeria's land mass,
is advancing at an estimated 0.6 km per anmum while deforestation is taking place at 3.5 percent
per anmum. Moreover, the Sudan Sahel region of northern Nigeria has suffered decrease m ramnfall
in the range of 3-4 percent per decade since the begmning of the nineteenth century. The Director-
General, Nigerian Meteorological Agency highlights that analyses of ramfall data (1911 -2000) in
three 30 years mtervals - 1911-1940; 1941-1970; 1971- 2000.

Climate Change and Adaptation Measures in Northern part of Nigeria: Empirical Situation and
Policy Implications 2000 show that many more places are recording late onset of rams, early
cessation of ram, shortened length of the rainy season and reduced annual amount of ram especially
in the northern part of the country and there are frequencies of drought, more persistent harmmattan
smog and increasing temperature trends. The concern with climate change is heightened given the
linkage of the agricultural sector to poverty. In particular, it is anticipated that adverse impacts on
the agricultural sector will exacerbate the incidence of rural poverty. Impacts on poverty are likely
to be especially severe m the northern States of Nigeria where the agricultural sector is an
important source of livelihood for a majority of the rural populace. (Mohammad 2009).



1.2.1 The Gap to be filled by the Study

Existing studies on climate change such as Codjoe et al, (2013); Ozor etal, (2013) and Anselm
et al, (2010) have focused mostly on adaptation, perception, awareness to climate change, and
food security. This research study will contribute to knowledge by highlighting the link between
clmate change, CSAP and poverty status of smallholder farming households in the study area.
This study will equally, contrbute to the knowledge of the policy makers and research scholars,
which will offer some significant perspectives that are expected to assist in shaping futare policies

as well as ongomng research work in this area of study.

Additionally, it is hoped that this study will help the farmers in the study area to embrace more
CSAP which n turn can reduce their poverty levels through sustainable increase m agricultural
productivity and ncome. Fimally, another salient contribution of this study to knowledge is that it
will underscore the establishment of CSAP as one of the major, and important fimctional facilities
that reduce poverty and GHG enussion (mitigation) through the process of carbon sequestration.
This is the process m which trees, crops and other plants absorb carbon dioxide into the soil and
after decomposition, oxygen is released mto the atmosphere via the process of photosynthesis,
which is also, the process m which carbon dioxide and water are converted into oxygen and sugar
by the helps of sunlight as energy. The oxygen released m this process help n the reduction of
global warming. Global Multidimensional Poverty Index, (2015) posits that 80% of the population
i North West live below poverty line, closely followed by the North East with 76.8%, 45.7% in
North Central, 27.4% in the South East, 25.2% noted n South-South and 19.3% recorded in South
West. These statistics was an affirmation of the 2010 NBS poverty profile of Nigeria that showed
that, the North-West and East had the uppermost poverty rates i the country m 2010 with 78%
and 76% respectively (National Bureau of Statistics, 2010). High rate of poverty in northern
Nigeria makes majority of the rural population susceptble to climate variaton, which n turn
compromises ther adaptation capacity (UNDP, 2011).

Therefore the mpact of climate change could be greater due to therr mability to adopt CSA as a
resut of ther poverty status. It is therefore pertment to examme the impacts of different
agricultural practices in the context of CSAP i the study area, to mprove our understanding of
t - d  igation and s tocor . to d 7 1

poverty under the specific clmate, agro-ecological and socio-economic conditions of the region.
A better understanding of the region and its agricultural practices has broader significance as well
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and the potential for expanding cultivated area i the flat regions has almost been exhausted (Wezel
etal 2002). An attempt to pave the way for this study was to (a) discuss six sets of CSAP in north-
west Nigeria that have the productive potential, (b) evaliate the impact of these CSAP on yields
of crops and livestock, and (c) map out factors that affect rural farming households’ poverty status.
There is no one agricultural practice or production system that can be considered CSA, but rather
a set of possible options that under the specific climate change, socio-economic and agro-
ecological conditions can increase agriculture’s capacity to support food security. That is, the
magnitude of the benefits and costs of varying practices, as well as the institutional environme nt
necessary to support adoption vary widely across regions (FAO 2010).

A robust CSA strategy cannot comnsist of an individual practice to address the food security and
chmate change challenges m both the short and long run, therefore, a portfolio of nmitually
supportive approaches mchiding safety nets and other improvements i enabling mstitutions
should be explored. Some scholars argue that the agricultural activities need to be diversified and
evaliated i a comprehensive system, one that mcorporates CSAP on the farm level, diversity of
land use across landscapes, and proper management of the nteractions among different landscapes
(Scherr et al, 2012). Although there are many research and analytical efforts to mmimize the
mpact of climate change on agriculture and on livelihoods m Africa by various actors, there is
however, no coherent documented state of knowledge of CSA practices in Africa. Hence there is
aneed to determmne the drivers, challenges oropportuntties that may facilitate or hinder scaling up
of CSAP m North West Nigeria.

Furthermore, CSA can also have areverse mfluence on poverty because of its ability to mprove
producton and subsequently rural wealth This constitutes the crux of this study. However,
mmerous studies have been carried out on the subject at regional and state levels. An mstance is
the research that was carried out by Ozor et al, (2013). They examined chlmate change
vulnerability and the use of homegrown skills for adaptation among small holder farming
commumnities n SSA. Olawal et al, (2016) surveyed the rainfed agriculture system’s vulnerability
to climate change effect. They employed time series data and econometric analytical techniques
to quantify the differential influences of ramfall and mrigation. Also, Fanen and Adekola, (2014)
assessed the applicability of CSA in figt  climate change, deser " :atk © Taner rural
livelihood in an African context; whie Branca et al, (2011) booked into CSA as an empirical
evidence of food security and mitigation benefits from mproved cropland management. Equally,
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Anselem et al, (2010) carried out an examination on climate change and its ecological threat to
the "t against malmtrition and poverty in Affica. Furthermore, ™ joh, 110) evalated
adaptation to the effect of climate discrepancies on agriculture by rural farmers in North-West
Nigeria. Oyekale and Oyekale, (2010) and Obayely, (2010) have also examined the poverty status
of farmers m Nigeria. Meanwhile, the amalysis of the effects of CSAP and poverty status among
smallholder farming households i North-West Nigeria is yet to be mvestigated, hence the need
for this study.
1.3 Research Questions
This study seeks to provide answers to the following research questions:
L What are the constraints to the users of cimate smart agricultural practices?
. What are the factors mfluencing indicators of clmate smart agricultural practices within
different crops and livestock enterprises?
ii. What are the poverty status of those who are low-users and high-users of climate smart
agricultural practices i the study area?
iv. What are the effects of climate smart agricultural practices on poverty status of farmers?
v. What are the effects of climate smart agricultural practices on multidimensional poverty
index (MPI) of the farmmg household?

1.4  Objectives of the Study

The broad objective of this study is to examme effect of climate smart agricultural practices on
poverty status among smallholder farming households m North-West Nigeria. However, the
specific objectives of the study are to:

i Analyse the constraints on the use of climate smart agricultural techniques.

ii. Determme factors mfluencing indicators of climate smart agricultural practices within
different crops and livestock enterprises.

iii. Decompose poverty levels across low-users and high-users of climate smart agricultural

techniques.

iv. Determine the effects of climate smart agricultural practices on poverty status of farmers.

v. Determme the effects of climate smart agricultural practices on MPI of the farming
household.
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1.5 Hypotheses of the Study
The Null hypotheses of the study are stated below:

1. Ho: Farmers’ socio-economic characteristics do not significantly mfluence indicators of

clmate smart agricultural practices within different crops and livestock enterprises

2. Ho: Climate smart agricultural practices do not significantly affect poverty status of
farmers.

3. Ho: Climate smart agricultural practices do not significantly affect MPI of the farming
household.

1.6  Justification of the Study

In any country for CSA to be effectively implemented, there must necessarily be clear policies for
all the sectors mvolved (Mnkeni and Mutengwa, 2014). The need for sustainable agriculture in
North-West Nigeria camnot be overemphasised. Not only is there a need for quick climate
strategies that will address the effect of climate change and its mplications i this region, there is
also the need to enforce it m order to increase agricultural production and to reduce high poverty
mcidence rate among the rural farmers. ..e CSA is therefore very topical especially considering
the mcidence of droughts m the last decade n the region. The CSA has emerged as the best
agricultural development techniques and one of the coherent climate mitigation approaches that
has the potential to sustamably enhance agricultural productivity and build resilence by reducing
emmission of greenhouse gases. This study is conceived on the premises that there is need for such
approach to agriculture m Nigeria particularly in the north which is the crux of agricultural
production in the nation. The study area is prone to achaic farming methods such as periodic bush
buming and deforestation. This has not only led to negative repercursion on farmer’s productivity
but has also result to depletion of soil nutrients and soil degradation making the soil unsuitable for
optmum yield.

There is an empirical assertion according to International Assessment of Agricultural Knowleddge,
Science and Technology for Development (IAASTD, 2009) which revealed that CSAP will
accelerate nutrient recuperation and mprove mdigenous agricultural system as well as encourage
the practice of agro-ecological system. In addition, m the context of developng countries, there is
need to e “ilish the pot ' ap; " ibility of CSA and its ability to create wider uptake by rural
far and encouragement req d for d st tion * 1o the pc =5 sector.
Notwithstanding, these benefits, there is a notable dearth on the studies assessing such potentials

in CSA approach in the study area, hence this study is very mmportant.
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Nigeria, similar to other parts of the world, is suffering from the simple features of climate change.
Through all these abnormalities, all-mnclusive tactics on climate change are vital m Nigeria to
curtail the tide of the iregular ramfall pattern that is presently bedeviling the country. CSA should
be main-streamed mto findamental govemment strategies and programmes, mcluiding policy,
disbursement and plamming frameworks. Available nformation shows that Nigeria faces diverse
natural problems which are openly connected to recent climate change (Adefolalu, 2007).

According to Garcia et al, (2006), Nigeria’s main challenges include, reducing poverty,
diversifying its economy from the oil and gas sector towards more labour ntensive sectors such
as agriculture which mvolve CSAP and mproving health and education. The oil has mcreased
economic volatility and mflation while those living m poverty bemng most vulnerable to volatility
and inflation. The northern region are seriously facing the hazard of desert infringement at a very
fast rate prompted by wanton reduction m the quantity of natural water, forest ecosystem and wild -
lift resources on land (Obioha, 2008). However, it is worrisome that the farmers that are meant to
carry out the CSAP may be mncapacitated due to therr high poverty status. Nevertheless much has
been written about climate change, agriculture and poverty as a distinct subject matter, but the link
between them has received little or no consideration. Therefore, understanding this relationship is
very important for the construction of effective policy responses to climate change. Hence, this
makes it imperative to ascertain to what extent poverty and its related characteristics constitute
constramts to CSA practices, and to examme if there is a significant difference m practismg CSA

between deprived and non-deprived households.

It is also vital to find out to what extent CSAP alleviate poverty m this high poverty rate region
via its influence on yield mmprovement. This study will therefore, mprove understanding on
CSAP, ways of using it to decrease poverty level in the study area and to form policies which
border on CSA in North-West-Nigeria. It will therefore be a working document to admmistrators,
policy makers as well as other mterested groups that aim at improving CSAP i the region or
reducing poverty. It will ako contrbute to the bulk of existing literatures and also suggest areas
for firther research where applicable for researchers and students.

1.7  Plan of the Study

Chapter one has been discussed. Chapter two expounds on the theoretical framework, conceptual
frame work, and the review of related literatures. The third chapter discusses the methodology of
the study. This comprises of the narrative discussion of the study area, the sources for data, the
sampling procedure, scope of the study and the analytical techniques used. Chapter four presents
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the discussions of the results of data analyses. Chapter five deals with the ordinary least square
(OLS) statistical analysis of the factors nfluencing mdicators of CSAP within different crops and
livestock enterprises. Chapter six advances the decomposition of poverty status of low-users and
high-users of CSAP so as to ascertain the inferential statistical analysis and presents the effects of
CSAP on poverty state of farmers in the study area. Lastly, chapter seven concentrates on the
summary of the major findings, conclusion, policy recommendations and suggestions for further
study areas.
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CHAPTER TWO
LITERATURE REVIEW
2.0 INTRODUCTION

This chapter reviews relevant literature based on the objectives of the study. It commences by the
theoretical and conceptual framework, also analysing the various CSAP by the household farmers.
Additionally, it identifies and explans some selected CSAP that are commonly practised in the
areas under study. It highlights the approaches of CSA activities and the various types of poverty.
Lastly, it provides the link between climate change, CSAP and poverty.

2.1  Theoretical Framework

The study applies utility theory which is concerned with households’ decisions and choices. The
theory provides a methodological framework for estimation of the alternative choices made by
persons, companies and governments, Utllity refers to the satisfaction that each choice provides to
the decision maker. Thus, this theory assumes that farmers’ decisions are made for utility
maximization. Utlity theory is often used to explain the behaviour of distinct farming households
who are the consumers. In this case, farmers plays the role of the decision maker who must decide
how much each of the many available climate smart agricultural activities adaptation strategies to
be use so as to secure the highest possible level of total utility subject to the households available
income, prices, and other factors of production. CSAP are risk mitigation strategies for which their
contributions to farmers’ incomes could be evaluated given some expectations of ncome losses

should the farmers fail to make those adaptation decisions.

The traditional framework of utility theory has been extended over the past three decades to multi-
attrbute cases, n which decisions are taken by mmnerous principles. The following six major types
of CSAP were studied, and they are: the practice of using organic mamure, agro-forestry,
conservation agriculture, integrated crops and livestock management, the use of improved
varieties/hybrid of crops/animals and the use of irigation for smallholder farmers, each is taken in
as X7 to Xe- In all cases the utility that the decision maker either the CSA farmers gets from
selecting a specific choice of CSAP adaptation strategy is measured by a utlity function U, which
is a mathematical representation of the decision maker’s the climate smart agricultural system to
the farmers household scale of preferences such that: U(X;) > U(X>), where choice of CSAP X, is
preferred over choice X2 or U X; = U X2, where choice X7 is indifferent from choice X2 — both
choices are equally prefe L
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Farmers are assumed to use the combimation of CSAP that maximizes their expected utility over
their plming horizon. Let U be the i*" farmers expected wtiity from using the combimation of
practices j, j (F1....J), with respect to using alternative combination of practices m:
UG =XiB t €5 2.1
Where X; is observed exogenous variables (education, marital status, household size, farmland

ownership and experience) and §&;j is unobserved characteristics. The farmer’s utility from

choosmg a combimation of CSAP is not observable but the choice is, CSAP combmation (j) is
chosen if Uj; the highest is for household size (i). Therefore, the farmer will choose combmation

of usimg practices (j) in preference to adopting any other combination of the practices m if
(1i ff uj; > max(Up,) orNji<
m#1

U=H« . forallm=j ..o 2.2)

Ji ffuj; > max(Uj,) or N,
m#j

Tjj= max ( Uim- Ui}) <0
m#j
where (Bourguignon et al, 2007). Equation (2.2) implies that the " farmer will be using a

combination of climate smart agricultural practices j to maximize farmers’ expected profit if it
provides greater expected profit than any other package m#j, that is, if

My=max (Upn US) <O (2.3)

m# |
Assuming that Ui are identically and independently Gumbel distributed, the probability that farmer

(1) with characteristics X will choose combmation of CSAP () can be specified by a multino mial
probabilty model (Mc Fadden, 1973).

It is assumed that households that have opted for high adaptation strategies have higher utility
levels compared to those that have low adaptation strategies:

UF(S1)} = ULF(S0)} it e e e 2.4)

It is firther assumed that farming households adopting two or more strategies have higher utility
levels compared to households having adopted only one strategy and so on.

U{F(S1, S2)}  U{F(S0, S1)} o e (2.5)
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2.2 Conceptual Framework

Universally, agricultural activities and forestry systems are anticipated to change considerably in
reaction to prospective climate change (Morton, 2007). Worldwide demand for agricultural goods,
be it food and fibre, continues to escalate because of population explosion, variations in diet related
to rise m per capita income and the need for marginal energy sources, while there is less extra land
accessble for agricultural development. The agricultural system thus needs to produce more on
the unchanged aggregated land, while responding to changes in climate and extreme weather such
as floods, desertification and droughts. The term CSA represents a set of approaches that can help
to meet these tasks by increasing resiience to weather condition excesses, adapting to climate
change and decreasmg agricultural GHG emissions that contribute to global warmmng (World
Bank, 2011).

However, by the few previous eras, crop yield has been reduced because of global warming and
the results of modelling ndicated that climate change will decrease crop yield possbly and
predommantly i the tropical and mid-latitude nations (Cline, 2008). CSA places emphasis on
meeting the prerequisites of the people for food, fibre and timber, and through science-based
engager its, reducing poverty and conserving, improving the productivity, food security,
adapting to climate change and resilience to both natural and agricultural ecosystem fimctions. It
mvolves an endless, mteractive practice for stakeholders, researchers and policy makers to meet
the tasks presented by clmate change and jomtly alter agriculture and food systems towards
sustamability objectives. Increased consciousness and adaptive management are vital mechanisms
for the CSA policy (Neufeldt etal, 2013). The relhtionship between vulerability, adaptation and
resiience is very essential to CSA. Whike vulnerability is defned as exposure and capacity to
respord to the nfluence of climate change, adaptation mvolves a process in which farmers are able
to reduce their susceptbility to climate change, resiience is on the other hand termed as the
capability to bear disturbance, diminish vulnerability and promote adaptation to climate change. It
also means to undergo alteration and retain the same necessary utilties, structure, identity and
feedback, without reverting to the prior state of uneasiness or disturbance (Walker et al, 2004).

Equally, CSA seeks to add to the mitigation and reduction of greenhouse gas emission, mostly
carbon dioxide (COz2), methane (CHa) and nitrous oxide (N20) releases. Radiation fluxes at the
earth's surfaice show vital roles m mmmerous environmental, climatol ‘cal, and hydrological
systems. Biotic activity is strongly reliant on radiative transfer both directly, via the mteraction

between phyto-elements and radiant energy produced by the sun, and indirectly through
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micrometeorological controls. Understanding the spatial dissemmination of photosynthetically
active radiation (PAR) is mportant for forecasting patterns of ecosystem finctioning within a
forest (Vierling & Wessman, 2000). Additionally, it aims to stabilise trade-off with food security
and livelihoods of mdividual However, merging agro-forestry and conservation efforts with
agriculture to meet global food demand will help to dimmnish greenhouse gas emissions,
consistently reserve ecosystem services and support biodiversity (Mbow, 2014). CSA is said to be
a form of agriculture that sustamably mcreases agricultural production and incomes, adapts, builds
resiience to the impact of climate change, reduces or eliminates greenhouse gas emission which
heightens achievement of national food security and developmental goals which incluide poverty
reduction (FAO, 2010).

Additionally, the lnk between climate change, agriculture and poverty has been registered earlier
by NBS, (2013) which affrmed that, North-West Nigeria has the highest rate of poverty, while
ther major occupation is notably agriculture. Subsequently and meanwhile the major causes of
chmate change are agricultural activities and one of the consequences of climate change is poverty
(Bello etal, 2012). According to IPCC, (2007) agriculture is among the causes of climate change
because it mvolves the process of releasing greenhouse gas emission ito the atmosphere. At the
same time agriculture is the major solution to climate change through the process of CSA and
carbon sequestration, which is the process in which trees, crops and green plants absorbed carbon
dioxide mto the soil and after decomposition oxygen is been released mto the atmosphere through
the process of photosynthesis. This is the process through which carbon dioxide and water are
converted into oxygen and sugar by the help of sunlight as energy. The oxygen released helps in
the reduction of global warming, However, agricultural activities accounts for the larger part of
land used in the third world countries and this is perhaps the single most dommnant impact on
environmental quality. At the same time, farming activities remams the major livelihood of the
rural poor household farmers (Malik, 1999).

The relationship between environment and poverty can be traced back to the origmal Malthusian
theory which postulated that the poor subsistence farmers of developing nations over-exploited
ther environment out of sheer necessity and that, the subsequent degradation further aggravates
poverty. M. ™" i anticipated an impending doomsday situation where excessive luman population
growth would overtax a limited supply of natural resources (Malthus, 1798). More recently
however, the realization of climate change has triggered huge research on its consequences and
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remedies. Evident m this research is that, climate change directly or indirectly affects poverty. For
mstance, OECD, (2016) examined the mfluence of climate change and came to two conclusions:
First, climate change is happening and will progressively affect the poor. Second, adaptation is
required and there is a need to incorporate responses to climate change and adaptation measures
mto strategies for poverty reduction to ensure justifiable development. According to UNDP,
(2004) poor nations and people tend to be particularly susceptible to deviations from average
chmatic extremes. OECD, (2016) further posited that climate change will further reduce access to
drinking water, negatively affect the health of poor societies, and will pose a real threat to food
security n many Affican countries, Latin America and Asia. It will also cause fish grounds to
deplete, floods, increase droughts, and storms destroying entire anmual harvests n affected areas
and consequently leading to increased food msecurity and hence poverty. The theoretical
reltionship between climate change and poverty differs from other theories that establish cause
of poverty, such as the poverty theory of individualism which postulates that poverty is caused by
the rate of mdividual bard work and responsibility to acquire basic needs inchuding food, health
care and educational facilties (Rank, 2004). Likewise, cultural and neighbourhood theory
postulate that different cultural beliefs and life styles are the cause of poverty in some areas, as
well as the structural causation of poverty that associates poverty to the economic structures such

as capitalism.

Apparently, climate change goes beyond the traditional theories of poverty to explain the causes
of poverty, particularly m its multidimensional perspective. Demonstrably, climate change means
that the regular trend of the climate is now uncertain; which then mmpacts on agricultural
production. It also directly makes some places hotter and causes droughts in extremes, icrease
floods and causes acidic rains amongst others that reduce agricultural production or causes
disasters that affect life, property and farms. Patently, this might lead to lmited food supply or
food msecurity i the affected areas. In fact, OECD, (2016) assert that food security is a function
of several mterrelating factors, inchiding agricultural productivity as well as food purchasing
power, and above and beyond, climate change could worsen the prevalence of hunger through
direct negative effects on production and indirectly mfluences on purchasing powers. Therefore,
poverty is unequivocally a factor of climate change as evident n our individual abilities, cultural
beliefs and structure of the economics, to mention just these few. The CSA addresses the

itonship between : _ ulture anc | verty which continues to be the major process of producing
food, employment and ncome for many households m developing countries. Indeed, # is estimated
that about 75% of the poor in the world are generally located m the nural areas, with agricultural
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activities bemng their mamstream source of mcome (Lipper et al, 2014). On account of this,
farming activities are uniquely placed to push people out of poverty. Compatbly, it has been
observed that agricultural and economic growth is often the most effective and equitable strategy
for reducig poverty, as well as a means of increasing food security (CCAFS and FAO, 2014).
Practicng CSA is often considered a “no-regrets” approach i that its benefits of sustamable
mprovements m agriculture will accrue even if climate change impacts turn out not to happen or
be as severe as expected. Moreso, it is mmportant to consider climate-smart management of
agriculture within a broad socioecological framework, recognizing that climate change is one of
the many drivers of change influencing the agricultural sector. Climate-smart iterventions have
varying costs and environmental economic benefits. So quality decisions m CSA technologies and
policies should be based on relevancy m cwrrent and fiture scenarios of climate and economic
impacts. However, the seaweed farming is a low-carbon activity that brings many benefits to the
commumity and the environment, and is resitient to climate change.

Adopting CSA options also implies a need for increased mvestments at the farm level Extended
transition times may be needed to realize the benefits to CSA i the form of productivity or -
creased resilience. During the transition, the returns to agriculture are low or negative, and thus
some form of financing to support this transition is necessary. For instance, if we find that agrofor-
estry practices improve the adaptation indicators more in commmmities with a higher historical
ranfall/temperature variation, we can conclude that CSA provides adaptation benefits n these

commumities (Branca et al, 2012).

Consequently, CSA should not be regarded as a set of practices and technologies but should be
seen as an approach which has plausible and positive numerous entry pomts, rangng from the
development of technologies and practices to the expansion of chmate change models and
scenarios, mformation technologies, valie chains and the strengthening of mstitutional and
political enabling environments. However, beyond sigle technology at the farm level CSA
mcludes the incorporation of muiltiple nterventions at the food system, biodiversity and value
chain or policy level Contrary to conservative agricultural development, CSA analytically
mcorporates climate change mto the development of sustainable agricultural schemes which
increase income and in tumn reduce poverty (Lipper et al, 2014). Additionally, it endeavours to
improve the activities of biodiversity with the hereditary assets and ecological functions which
transfer essentials. ..e active process of biodiversity strengthens food security, mncrease

sustamable livelihoods, ecosystem resilience, the management of biological processes needed for
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sustanable agricultural productivity and msurance for the future; CSAP is the best approach to
meet these roles of biodiversity target PAR, (2010).

Besides, climate change is lkely to affect species’ distrbution and abundance, aside increasing
the risk of total annihilation and loss of biodiversity (IPCC, 2001). Subsequently, vicissitudes in
the accessbility and dissemination of the several apparatuses of biodiversity alied with food
security will affect home-grown supplies of raw materials vital for mproving output of ecosystem
facilties. Ultimately, fluctuations m dissemination of pollmators, beneficial and harmful soil
micro-organisms may have a perceptive mmpact on agricultural output. However, the estimated
loss of cultivated lands as aresult of ncrease mn salmization will make the need for more proficie nt

production on the residual cropland ever more vital

Additionally, the rural farmers will need to adjust existing agronomic practices, which include
how to adapt and mitigate the effects of climate change. These adjustments will also include
alterations m water use lke irrigation activities, use of mproved crop varieties development, better
adapted livestock breeds and diversification of production strategies to improve capacity to face
risk. There is previously considerable endorsement that rural smallholder farmers m agrarian
farming system are adapting to the impact of climate change, predommnantly via the use of local
varieties and the adaptation of traditional farming practices (PAR, 2010).
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through carbon sequestration processes. Nigerian farmers face myrids of challenges ocassioned by
vagaries of clmate change among other factors. A substantial literature provides empirical
evidence on climate-induced choices among crop types and livestock selection with their decision
to mrigate under variable climate conditions m different parts of the world (Seo and Mendelsohn
2008). They consider the application of various combimations of CSAP. One salient area for
research on technology adoption that has not been very thoroughly studied is that of multiple
technology adoption (Teklewold etal, 2013).

Farmers may face technology altermatives that can be adopted either as substitutes or in
combmation as complements or supplements to deal with their overlapping constramts such as low
soll fertility and moisture stress (Moyo and Veeman 2004). That is why, for the purpose of this
study, if a respondent used three and more types of CSAP, the researcher classified the farmers as
high-users of CSAP, while the respondent who used two or less types of CSAP, the researcher
classified the farmers as low-users of CSAP. According to Ngigi et al, (2005) and Arshn et al,
(2013) m their studies, they consider three CSAP and therr first was the adoption of agricultural
water management practices. However, while previous studies of choice and mpact of adaptation
have focused on either a single practice or a set of practices considered as a smgle unit (Deressa et
al, 2010 and Di Fako et al, 2012). There is a limited mformation on how adoption of multiple
strategies by smallholder farmers responds to climate change or on the synergies between various
adaptation practical strategies in improving agricultural productivity and farm income. While
mndividual CSAP provide multiple benefits, there are complementarities and synergies when more
than one practice is adopted together. Treating farmers’ adoption choices as bundle of practices,
rather than as isolated decisions, is important i order to better understand the synergistic effect of

mter-related practices.

Furthermore, a jomt analysis may still be needed for determining the total effect of the
simultaneous application of the practices (Teklewold etal, 2013). This will enable policy makers
and development practitioners to promote combinations of practices that perform well together.
This however, has mposed greater heights in agricultural production and application of CSAP in
developed world to proffered solutions, to farmer’s problem in the area of use of improved dro it
tc ant seeds, and effectually, t has been a ¢ _ ficant rease in the mumber of farmers

g _ ion; CSA has enabled expansion m t wuse of agro-forestry and comservation

agricultural techniques. By the same token, it has activated the promotion and the reclhmation of

23



de_ ded agro-pastoral land, livestock and other high potential value chamn while improving
smallhoMer’s access to market. In addition, CSA has the potential to reduce hunger, increase
agricultural productivity, improve rural people’s lives and conserve biodiversity using an
mnovative whole landscape m the area of study. Considering the aforesaid, this study focuses on
the effect of CSAP on the poverty state of farmers. Following this, six major types of CSAP were
studied, and they are: the practice of using organic mamuire, agro-forestry, conservation agriculture,
mtegrated crops and livestock management, the use of improved varieties/hybrid of crops/anima ls
and the use of irrigation for smallholder farmers. A brief discussion on each is taken mn turn:

2.3.1 Use of organic manure

Organic mamwe i essentially livestock waste consisting of organic materials from residues of
plants that were digested by animals housed n an enclosure. In addition, morganic fertilisers
requre energy and thus mcrease greemhouse gas emissions. Organic mamwe is relatively less
harmful and expensive compared to norganic fertilisers. It also stimulates activities of micro -
organisms that release mutrients (FAO/WEP, 2007). Though there are some sorts of CSAP such as
the use of organic mamwe, however such practices are not fully mechanised and efficient due to
several reasons amongst which is the lack of adequate fmance. Mamre from cow dung under
standard mud-hill farming condition produces 1,825 kg fresh dung and 1,460 litres © ¢ per annum
(Subedi et al, 1993). The bulk of nitrogen of about 97% that is consumed by hivestock is defecated
in the form of organic mitrogen i urine and faeces (Mc-Crory and Hobbs, 2001). In agricultural
schemes, some types of nmicroorganisms can carry out Biological Nitrogen Fixation (BNF) as free-
living organisms, while other micro-organisms can only fix nirogen through a shared relationship
with plants, mamly leguminous plant species. On the other hand, some elements mchiding adverse
temperature and droughts that affect plants (BNF) cammot be controlled.

Also, some legume species are greater at fixing nitrogen than others. In recurrent temperate, forage
legumes and Lucernecan fix 200 — 400 kg of nitrogen per hectare (FAO, 2009). Organic resource
management practices as part of Integrated Soil Fertiity Management (ISFM) offer vital benefits
for the water use efficiency of crops by mproving water holding and decreasmg vaporisation
(Bationo, 1996). Agricultural activities are sc es and sk for GHG emission notably through
the storage of carbon in the top soil organic matter and in biomass. Regardng the smk side of
emissions, agriculture and forestry, unlke other economic sectors, have the capacity to fix
atmospheric carbon by photosynthesis and to sequestrate it in the soil and i biomass. Grassland,

humid zones and forests i particular can fix carbon m large quantities. However, these carbon
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stocks can also be lost. For mstance, through land use change either deforestation, ploughing of
grasslnd, dramage of bumid zones or by exceptional climatic events either through storms or fire
leading to a rapid release of the stocked carbon to the atmosphere as carbon dioxide (CO2) (Regmi
et al, 2009). Biomass produced m agriculture and forestry is used as energy or as raw material
which is another way to increase the bio-sequestration of carbon. The nitrogen controlling
approaches have to be reassessed in light of the advancement of organic fertilisers which are
exceptionally energy demandmg for their synthesis and contribute to 12% of the emissions,
because it has been a systematically established fact that most crops prefer the N-ammonum form
present in mamure and biogas digestive mstead of the N-nitrate form (inorganic fertilizer) which is
highly disposed to be percolated to the water table (Allen et al, 1998).

Organic mamure ncreases soil organic carbon base and also increases the soil organic matter via
carbon dioxide (CO2)in long term by absorption, soil quality and water quality. Practices used to
spread organic manure or biogas digestive on the field or in meadow land have extreme mfluence
on GHG emuissions. Ideally organic fertilisers should be spread in a liquid form to penetrate rapidly
mto the soil or if solid, should be rapidly ncorporated (FAO, 2010). The advantages of using
organic mamre as CSAP comprise addition of mitrients to the top soi and the sequestration of
carbon dioxide, thus reducing its adverse effects on global warmmg through the CSAP.

2.3.2 Agroforestry

This is a type of land used for management system, n which trees or shrubs are grown-up around
or within crops or pasture land. It is also the practice that mvolves the growing of peremmial trees
with arable crops, peremniak with livestock or a combmation of woody peremnials with arable
crops and livestock. In summary, agro-forestry is an ncorporated land use system mergmng trees
and shrubs with crops and livestock. Like conservation agriculture, it is an old land use system that
farmers have practised traditionally, as a necessity, for increasing soil fertlity by relymg on
standing vegetation, mostly trees, through the slash and bum shifting cultivation method in most
African countries (World Agroforestry Centre, 2013). Agriculture and forestry expertise combine
to create more dynamic, wealthy and sustamable land use system.

The most common types of agroforestry are: agro-sylvicultural (trees with crops) and sylvo-
pastoral (trees with pasture and livestock) (Manyatsi, 1999). According to Sileshi et al, (2008),
agro-forestry schemes i Africa have increased maize yields by 1.3 and 1.6 tons per hectare per
year. Agroforestry epitomises a price effective and viable suppkment for the use of morganic

chemical fertilisers (Ajayl et al, 2008). However, the leguminous agroforestry leaves are usually
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used as aresult of their capability to atmospheric nitrogen fixation in the soil n a form available
for plnts use. Although agroforestry goes some way tov  ds differing defore  ion, e ed
Malawi to occur at a rate of 1.0 to 2.6% annually, but it also offers potential food security aids
(FAO, 2005). Agroforestry systems for forage are also licrative in developed countries. For
example, n the northern agricultural region of Western Australia, u ~ tagasaste to improved
€ 1gs torural farmers whose livestock formally foraged onyearly legume grasses (Abadi etal,
2003). However, the use of trees and shrubs i agricultural systems help to tusske the triple
challenge of securing food security and decreasing the vulnerability and increasing the adaptability
of agricultural systems to climate variation. Agroforestry plants help n the carbon sequestration,
a process of absorbmg carbon dioxide (CO2)into the soil by trees, other plants and crops, later
after decomposttion, releases oxygen (O2) mto the atmosphere through the process of
photosynthesis thereby, reducing the adverse effect of climate change and global warming,

2.3.3 Conservation agriculture

Conservation agriculture is a chmate resiient, environmentally sustamable and profttable farming
technology. This allows nature to regenerate and retain soil structure thus mmproving water and
nutrient availability to plants and reducing soil erosion. Additional benefits include: reduction in
the cost of labour and machinery use, reduction m the need for utilising agro-chemicals, reduction
n soil compaction, mprovement i the yields of crop, as well as mprovement in timng of planting
(World Bank, 2012 and FAO, 2013). The system mvolves dry-season on land preparation using
mimimum tillage methods, using fixed planting stations; preservation of crop residue from the
previous harvest m the field or use of other mulches covers; and rotation of crops in the field. Over
180,000 farmers used this scheme at the end of 2010, and this figure was projected to rise to
250,000 farmers by 2011 representing 30% of the populace of small-scale farmers in Zambia.

These practices have been found to be highly profitable and not only because of therr effect onsoil
health but by eliminating the need for labourious land preparation (FAO, 2007). In conservation
agriculture, the organic matter i the top 30cm of the earth’s soil comprises virtually as much
carbon as there is in the whole atmosphere. When poorly managed, soils not only provide meagre
crop yields, they also discharge significant quantity of carbon (Fowler et al, 2001). However,
farmi  also has the prospective to sequester vast quantities of carbon through practices such as
conservation agriculture, v*"h ° roves the mitrients and water-holdi  capability of the topsoil.

T cultural conservation also ncreases wa  use efficiency, reduces land and w:  pollution
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and leads to reduction i emission of greenhouse gases (Dumanski et al, 2006). ... reduction of
the greenhouse gas emissions was achieved through the process of CSAP.

2.3.4 The use of improved varieties and hybrid of crops/animals

The mproved crop seed variety and animal hybrid which are drought and disease resistant were
as aresult of crop technologists and animal breeders who used biotechnology to produce improved
seeds and animals, making breeding easier and it produces additional food for the large populace.
The livestock breeders can expand the breeding mechanism through the processes like genetic
engmeering, cloning and artificial insemination. Animals are part of Mother Nature, and hence
native breeds of farm animals are often kept in natural parks because several of the world’s native
livestock breeds are mn jeopardy of massive reduction as commercial breeds take over, according
to a workdwide record of animal diversity (Mason, 1982). Cultivar testing is an important means
of mproving crop varieties. A wide series of trials are taking place on sites all over the world,
addressmg subjects such as drought tolerance, heat stress and soil management. Scientists used
250 open Agricultural Trial Datasets to construct crop models specific to the West African Region.
The models are used to project the local effects of climate change, and describe breeding
programmes for adaptation (CGIAR, CCAFS, 2015). Growing pulses sideways with cereals leads
to murient reutlizing Legumes are productive leaf shedders, and act as a natural mamwe to
preserve soil fertility and sustam soil moisture (Tiwary 2001).

Exchanging livestock species that are more adapted to water scarcity and resiient to disease can
inchide buying or breeding such animals oreven changing the type or species of animals produced.
For example, Zebu cattle and small ruminants are more tolerant of water scarcity (Thomton and
Herrero, 2010). Livestock are responsible for methane and nitrous oxide discharges from ruminant
digestion and manure management and is the largest worldwide source of methane secretions.
However, the carbon foot print of livestock varies considerably among production organisations,
regions and commodities, mamly due to varations m the worth of feed, the feed conversion
proficiencies of different animal species and nfluences on deforestation and land degradation. The
animal breeders scientifically breed animals that will produce less methane emission and mcrease
other elements of organic substances that will accelerate mamring when ther waste are
decomposed mto the soil which help mn carbon sequestration, hence decreasing the adverse effect
of = = che thra =~ = processof 77 "7 (F£ T 2001).
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2.3.5 Inmtegrated crop/ livestock management

The mtegrated farming scheme comprises of a range of resource, valid practices that target suitable
profits and sustainable production levels, while curtailing the negative impacts of climate change
through agricultural activities and stabilising the atmosphere. As a principle of improving natural
biological processes above and below the ground, the integrated system signify a wiming mixture
that diminish erosion, improves crop yiels, soil biological activity and nutrient recycling,
mtensifies land use, increases profit and can therefore help reduce poverty and support ecological
sustamability (Delgado et al, 1999). The main dary animals are goats, sheep and cattle; each of
these has a habitation n mixed crop-livestock schemes and they share a gastromtestinal system
that allows them to consume coarse feeds like hays, pastures and tree leaves. Vegetables can be
watered from the fish ponds and therr remans can be used for feeding livestock (Chen, 1996).

Practical mventions bave commected collaborations between lvestock, crops and agroforestry
production to improve economic and ecological sustamability of agricultural schemes and at the
same time offer a flow of valhied ecosystem services. Through improved biological variety,
proficient mutrient recycling, enhanced soil health and forest preservation and contribute to climate
change adaptation and mitigation They also heighten livelihood divergence and knowledge by
enhancing production mputs, mchiding labour. In this method, mcorporated systems also increase
producers’ resilience to economic strains (FAO, 2011). Livestock nutrition, strengthening through
agroforestry, the rummnant diets that are higher n quality result n reduced methane output per unit
of mlk and meat as flourishing as in higher meat and mik production.

2.3.6 Imrigation for small-holder farmers

Irrigation is the artificial application of water to land with growing crops. Irrigation can be carried
out using power rot _ sprinklers, spray lines or by chamnelling water along underground pipes or
small irrigation canals from reservoirs or river. Irrigation water can be more successfully used than
the corresponding amount of ramfall because a regular supply is confirmed. The benefits of
mtegrated irigation include mcrease of crop yields, improved water management, heightened
synergies, increased imncome, moderate environmental friendly and poverty reducton The main
factor preventing farmers from irigating ther crops was the lack of access to water and this was
folowed by high cost of irrigation. The other factors were lack of imding for developing &rigation
ale " mm to t : v ant investment and soil’'s not | 1g st
for irrigation (FAO, 2007). Irrigation request ~ South Africa is expected to increase over the next
few eras under constramed emissions set-ups, as a result of increase m temperature and
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vaporisation.  Under a warmer and damper climate situation, a modest mcrease of 4 — 6% in
mrigation demand is proposed, with restricted implications for the agricultural sector. For
catchments along the eastern coastline, an increase i evaporation is projected to be offset by the
mcrease in rainfall with no change m frrigation demand. Increases of about 15 — 30% i rigation
demand are possible under a hotter and drier scenario presenting substantial risk for the sector and
with important cross-sectorial consequences due to the high proportion of surface water consigned
to agriculture m South Africa (FAO, 2013). Appropriate and well-timed water application method,
such as drip irigation, has been acknowledged as one of the paramount approaches to increase
water use proficiency. It requires less water than sprinkling. Khanal et al, (2013) reported that drip
rigation, as likened to conventional irigation, resulted n 31% water saving i cauliflower and
mproved cauliflower production/area by 46% with the same source of water.

Moreover, average production/plant increased by 14%, it reduced urigation labour expenses by
40% and that for weeding and earthling-up by 33%. Ngigi, (2009) also revealed that shifting from
surface frigation to drip frigation enhanced irigable area by 200%, effective irrigation
proficiency by between 25 and 75% using the same capacity of water. Regmi et al, (2009) also
recounted that the local societies n Kaski district of Nepal found drip irigation to protect water,
enhance yields and decrease losses during droughts, thereby battlng water shortage. Similarly,
sprinkling on coffee plants encouraged flowering when the ramn failed m the flowering season, and
sprinkling warm water on plants in coffee mirseries maintained and reduced warmth which as a
consequence reduced the adverse effect of climate change through this CSAP. However, despite
all the mdicators of CSAP i the study area, our presumption was that, the poverty rate will be
reduced drastically or eliminated but that was not the case hence, the need to know why poverty
keeps on persisting in North-West Nigeria.

24  The Concepts and Nature of Poverty in Nigeria

The concept of poverty does not offer iself to an easy and exact defmnition Any logical
nvestigation of the concept of poverty is fraught with a mumber of complications. This is because
poverty touches various parts of the mman state of living; comprising psychological, physical and
moral 1  that a concise and generally accepted defmition is obscure (Blackwood and Lynch,
1994). A concise and wniversally accepted explanation of poverty is elusive basically because it
awocts many phases of the human conditions, inchiding physical moral and psychologically.
However, dif ben ks have been :d to concep “ze poverty m vark  pla  Most

analyses follow the conventional view of poverty as a result of madequate mcome for securing
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basic _ »ds and services. Some persons view poverty, in part, as a finction of education, health,
life expectancy and chid mortality. Blackwood and Lynch (1994), identify the poor, using the
standards of the levels of consumption and expenditure. Furthermore, Sen (1983), relates po' vy
to entitlements which are taken to be the various parcels of goods and services over which one has
command, taking mto perception, the means by which such goods are acquired (for example,
morney and coupons) and the availability of the needed goods. Hitherto, other experts see poverty
in very broad terms, such as being mcapable to meet “basic needs” (physical; (food, health care,
education, shelter and non-physical; par-ticipation and identity) requirements for a meaningful life
(World Bank, 1996).

The UNDP, (2006) proposes a nultidimensional poverty concept that is causally associated to
command over economic resources. They contends for an mcome poverty line that reflects the cost
of realizing basic human need. Poverty is a mmltifaceted concept, which could be broadly
categorized mto two groups; absolute and relative poverty. Absolute poverty otherwise referred to
as extreme poverty refers to the complete lack of the means necessary to meet basic personal needs
such as food, clothing and shelter. The determmation of those who are absolutely pooris given by
an imcome threshold; below which one is considered poor. Universally, the most commonly used
are $1, $1.25 or $1.9 per day. However, most countries’economies have locally generated
thresholds that suit their economues. Relative poverty is perceived more as socially defmed and
dependent on social context, which is subjective to the society/country one lives . This occurs
when a person in a society/country does not enjoy certam mmnimum basic necessities as will the
rest of the population. Relative poverty is largely regarded as a measure of mequality i a country
like Nigeria. The hving standards of individuals is generally measured usmg current consumer
spending or income. A measure of current ¢ r spending is mostly preferred to income as a
measure of current living standards for two reasons. First, current consumption is often taken to
be a better indicator than current mcome because mmediate utlity depends directly on
consumption, not on mcome per-se. Second, ¢ nt consumption may ako be a decent mdicator
of long-term average well-being, as it will expose mformation about incomes at other dates, n the
past and future. This is because mcomes (ncluding those of the poor) frequently vary over time in
farrly predictable ways mamly n agrarian economies such as Nigeria. Alderman and Paxson
(1992).

A <ho a 1 ure shov thatt S no ur 1 t anyn iful
explanation of poverty by mdividuals or households. This is because of its nmitidimensional
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nature. While an economist would approach the subject from the view pomt of want, needs and
actual - and, the psychologist may look at it from the view pomt of deprivation, appreciation
and personality. But from whatever viewpoint it is perceived, it is obvious that, it is not a desirable
situation of life. Streeten, (1979); Ogwumike, (1987)and others have defined poverty in very broad
terms such as not being able to meet basic needs particularly the physical needs such as food,
clothing, health care, education, bhousing, electricity and transportation for meaningful life.
Amaghionyeodiwe and Osmubi, (2004) argued that poverty is not only a term that is commonly
used by the generality of the people but also one that has no particular content as concept. Besides,
it is a multi-dimensional and cultural state that excels economic explnation and mvestigation.
Furthermore, poverty is both existing and relative. Forany particular society, poverty and the poor
are very existing phenomena and can be easily recognised, that is why poverty is easily recognised
than defed (Foster etal, 2010) yet it is also relative. The population that may be categorised as
poor n a developed economy would be regarded as materially well off in less developed countries.
In spite of the complications, poverty is hereby defnmed m terms of madequacy of disposable
possessions to support a minor standard of decent living. Ravallion, (1991) nevertheless, upholds
that though poverty is a nultifaceted concept, its features of poor dietary status and incapability to
work are adequately well correlated with mcome and consumption expenditure to allow us focus

on these two variables.

Ajakaiye and Adeyeye, (2001) conceptualised poverty as a finction of food, education, health care
facilties and other demographic variables. Olitan et al, (2000) defmed poverty as the inadequacy
of human basic needs such as food, shelter, clothing and the mcapability of an ndividual or society
to obtain human basic needs for existence. He firther asserted that poverty could affect ndividuals
or a group or commumity or nation. Individual poverty is one that results from ndividual
misfortunes or inability to obtain the basic requirements of life expectancy like essential clothing,
three meals a day that are nutritious; habitable house and a means of transportation either by land,
sea or air (Olaitan et al, 2004). But Anyanwu, (1997) defned poverty as dearth of the means of
meeting the basic and customary needs of mdividuals or households which mclide good shelter,
food, clothing, security, bealth care, education and freedom to participate m social activities and
this group of people are the most exploited economically and manipulated politically.

Likewise, poverty has been classified by some economists as chronic or transitory (Mckay and
Lawson, 2002; Oduro and Aryee, 2003). The dissimilarity between the two depends on time frame
if the household is poor for the entire reference period; it is referred to as chronic. It is transitory

if households move m and out of poverty throughout the reference period. And he further stated
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that n the early times, poorpeople were regarded as those who could not go for weddings, manage
large families and own domestic animalks lke goats, cattle and poultry. Olitan etal, (2000) alko
clhimed that these are characteristics of affluence on which individuals idolised as wealth. But
nowadays, modern generation identifies these atiributes to be of short span with low materials and
sustainable value when human needs are in question. For example, if somebody at present marries
many wives and gets chidren without work or habitable houses that commensurate to the large
families, good education for the chidren and important means of transportation, he is still regarded
as poor. ..¢ National Bureau of Statistics (NBS, 2007) reported that poverty as found in Nigeria
is basically a rural social phenomenon, the bulk of those in poverty are inexplicably situated m the
rural parts, where they are predominantly mvolved i agricultural activities and the allied

accomplishments.

2.5  The Causes and Characteristics of Poverty

Obadan, (1997) acknowledged some elements as the reasons for poverty. These comprised
madequate access to employment prospects, msufficient access to markets, obliteration of natural
resources and lack of power to contribute in designed developmental progranmes, lack of physical
assets and lack of willingness to assist those living at the margin. The characteristics of poverty
mchude: (i) Increase m households’ size: The choice to have large family can be a poverty poiter
because large household size is a trait of ow mcome per capita m ~ society. Large number of
children facilitates high rate of dropout and mahutrition, and consequential lmited resources
(Oltan, 2004); (1) Low productivity: This is evident that productivity implies efficiency and
where there is scarcity of corresponding resources, poverty elements are nevitable (Olaitan, 2000).
Still, as stated by Olaitan, (2002), other cases are: lack of appropriate training, poor attitude to
work and the use of rudimentary tools. On the other hand, the literature is also full of confirmation
that large households are comnected with poverty (Lanjouw and Ravallion, 1994; Anyanwu, 2012;
and Gang, Sen and Yun, 2004). The absence of well-developed social security systems and low
savings m developing countries tends to mcrease fertility rates, particularly among the poor, in
order for the parents to have some economic backing from chidren when parents reach old age.
This is one of the rationales for parents to ncrease the mmnber of children so that they will have
high probability of getting support when they are old; (i) High rate of dependence ratio: The
incapability to produce a commensurate income for the poor except from the generosity of the
\ mdividuals to assist via aids m orderto ™ ° e lack, so that the rich produce more for
T sustamability (Olatan et al, 2000). Livelibood resilience ofhouseholds and commmmities can
also be enhanced through access to diverse sources of food, feed and employment durmg episodes
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of adverse climatic conditions. Wikl plant species m farms, forests, savanmahs and wetlands
contribute significantly to the diets of many of the poor n developing countries, and these food
sources, particularly the famine foods such as wild greens, tree fruits, and roots, play an important
role i supplementing diets during periods of climate induced scarcity Bharucha and Pretty, (2010).

Poverty is multi-dimensional and even though it is difficult to separate the various dimensions of
poverty from the various causes of poverty, n the case of Nigeria, we have shown that
unemployment, corruption, the non-diversification of Nigeria’s economy, inequality, laziness, and
a poor education system are some of the key determinants of poverty. These determinants are many
times related to each other and alo enforce each other. For example, unemployment, poor
education and poverty can be seen as vicious cycle. Today, people who are not educated lack the
opportunty of bemg hired for good jobs, and the poor masses today still camnot afford to go to
school which makes them the poor unemployed masses tomorrow. Hence, all these factors are
correlated and must all be tackled together if any progress wants to be made Oluwatayo, (2008).
The reduction of poverty rate n Nigeria between year 1985 and 1992 was the product of the
Structural Adjustment Programmme (SAP) which was mtroduced i 1986 (World Bank, 1996).
Some of Nigeria’s earlier anti-export prejudice n industry vanished, with the mamfacturers in
agro-processing and fabric industries swapping from imported materials to local mputs. This made
the mdustrial output dropped anmually by 4.8% on average from 1981 to 1986 which grew by 5%
per year from 1987 to 1992. However, in the same period, production of traditional food crops and
cash crops improved and agricultural productivity grew at 3.5% per year on average, compared
with only 0.6% from 1981 to 1986.

2.6  The Consequences of Poverty
It has been noted that poverty has a negative effect on the society, and as well as the government,
even the nation’s economy. Moreso, Aku et al, (1997) revealed that, there is a universal loss of
selfconfidence in a society afflicted by poverty and this renders govermment policies
unproductive. Poverty also results m collective uncertainty and vulnerability of members of the
society to peripheral mmpacts. Additonally, poverty makes production remam principally
subsistence due to lack of capital required for expansion. Labour becomes exhaustive and marginal
productivity remams low. Similarly, the mplication of poverty on the people canmot be overstated.
VK ¢.pov _ stated bet = ans that lasting handicaps and difficulties are
passed on from one generation to another. The detriments of poverty include lack of education,
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lack of smple hygiene, child labour to help the parents and transmission of infectious diseases.
Joblessness and very low eamings produce a situation where parents cammot afford to send their
children to school to acquire education. Besides, even those who can really go to school smmply do

not see how hard work can advance therr lives, mamly because they see their parents fail at the
task every day.

The future of a developed country for example is the presence of a middle class, but lately we have
seen even Western mations gradually losing their muddle class, hence the increase number of
protests. In the society, poverty is a very hazardous feature that can threaten a whole nation. The
Arab demonstration is another noble example, m all the nations concerned, the uprisings started
because of the lack of employments and high poverty rates among the people, and this has led to
most governments beimng ousted. In Nigeria, widespread and severe poverty is a reality. It is a
reality that depicts a lack of food, clothes, education and other basic amenities. Severely poor
peoplke lack the most basic necessities of life to a degree that it can be wondered how they manage
to survive. There are several eflects and deficiencies associated with poverty i Nigeria. One of
the main effects of poverty is poor health, as is reflected in Nigeria’s high infant mortality and low
life expectancy. Poor people n Nigeria face several health issues as they lack basic health
amenities and competent medical practitioners. Most children do not have the opportunity of being
mmmunized and this leads to certam physical defects m some of the chidren. Ther health has
become low priority and as they have little or no choices, they live with whatever they are provided
with, whether healthy or not Nnandi, (2008).

2.7  The Derivation of Poverty I ° and Measurement of Poverty

The poverty line can be seen as worth of consumption expenditure or mcome essential for at least
a standard of diet and other requirements. The specification of the poverty threshold or
consumption pattern or norms regarded as basic or mmimum for which anybody with income or
consumption payments below the line is considered poor while those with mcome or consumption
payments equal to or above it are regarded as non-poor which shows the bench mark to
differentiate the poor from the non-poor. The poverty lne defnition is frequently seen as a
standard of consumption expendire or income, which is estimated to epitomize the least,
prerequisite for a productive and active life (Okunmadewa, 1999). Although poverty lne can be

¢« .ast ol | or houselx | orcons _ 1 i below which

34



one is classified as poor according to govermment standards, that is the estimated mmimum level

of mcome needed to secure the necessities of life.

Nevertheless, there is lack of certified poverty lme in Nigeria, and as such, previous studies used
poverty lines, which were set as magnitudes of the average per capita expenditure (Canagarajah
and Thomas, 2001). The poverty lne that is realised for any poverty study centres on the kind of
mvestigation that the scholar is concerned with. In a measureable analysis, the poverty lnes are
objective while for qualitative analysis, it is generally subjectively determmed. Objective poverty
lines are usually of two types. These are relative and absolite poverty lines. However, some studies
are using the relative poverty line technique due to its ease of calculation (Manyong et al, 2009).
FOS (1999), used the relative poverty lne of 1/3 or 2/3 Mean Per Capita Household Expenditure
(MPCHE). The 1/3 MPCHE was referred to as the core poverty lnes whie the 2/3 MPCHE was
the moderate poverty line. The National Bureau of Statistics (NBS, 2007) apart from usmg the 2/3
MPCHE also used the absolute poverty lne required to meet 2,900 calories and a minimum non-
food items, US$1.25 per person per day as poverty lines and subjective poverty measure by means
of a selfassessment of poverty. When measuring poverty over time, analysts must choose the
value ofthe mcome elasticity of the poverty lne, which essentially determmnes whether an absolute
or relative poverty line is bemg used and the choice of this parameter is ultimately a value
judgement which has some empirical basis. The absolute poverty denotes a state m which an
individual or household lacks resources crucial for subsistence. It is not only lack of mcome but
also not having access to social services such as electricity, water, health care, education and
political dis  imation (Suleiman etal, 2013). Wh  relative povi | to a state m which
mdividuals or households lack assets in comparison to members of another society because
definition of poverty in one place is not the same as in another environment. For example defmition
of poverty in Dutsnma town in Katsina State is not the same as m Abuja or Lagos State capitals.
That is why poverty line is considerably higher m developed countries than the developing nations
(Witt, 2007). Although relative poverty varies with income or economic growth, the poverty line
from this approach is commonly expressed as a fixed percentage of the mean income or
expenditure (Awoyemi et al, 2011). Poverty lne is also known as threshold. The $1.25
mternational standard of poverty line is difficult to set as common ntemational poverty lne sice
different countries have different poverty lines.
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Furthermore, some developmng countries are blessed with enormous physical, natural resource and
hman endowments yet the majority of its people live below both the absolute and relative poverty
lines. The national survey pioted between 2003 and 2004 mdicated that slightly above half of the
population m Nigeria 52% live below US$1 dollar/day and the relative national poverty ncidence
was found to be 54.4% National Bureau of Statistics (NBS, 2005). According to 2004 Human
Development report, the percentage of Nigerians living below the poverty line of one dollar/day
has increased radically durmg the last two decades. The report ranks Nigeria number 151 and
places the country among the 26 poorest countries i the world. In the year 2000, the statistic
connotes that more than 70% of Nigerian’s were projected to be living below the internationally
defmed poverty lne of one dollar/day (World Bank, 1995). This view was sustained by other
studies like Soludo, (2006). (NBS, 2005) also set a poverty line at deflated dollar/day. This was
conducted usmg a familiar measure of the 2002 World Bank Purchasng Power Parity (PPP) for
2003 PPP with mflation rates and exchange rate changes. Typically, the per capita expenditure of
each household was transformed mto an ndex ranging from greater than zero to less than one
using the standard of normal distrbution m statistics. Thereafter, the mean of the sum of the
probable mdex was taken to be the vulnerability mndex (Oyekale and Oyekale, 2010). A lot of
models have been designed to measure poverty. These include the Sen Index (Sen, 1976), Pa
weighed poverty extent (Foster et al, 1984) the Physical Quality of Life Index (PQLI), (Morris,
1979), Human Development Index (HDI), and Relative Welfare Index (IFAD, 1993). However,
of all these, the most obviously used i poverty assessment is the Foster, Greer and Thorbecke
(FGT) Po weighted poverty extent that is based on ncome or consumption expenditure of the
household (Aigbe and Isiorhovoja, 2013). Ravallion, (1996) m support of the mcome or
expenditure method to poverty measurement upholds that though poverty is a mmilti-faceted
concept, its characteristics such as poor mitrition, lack of physical assets and mability to work are
sufficiently correlated with income and consumption expenditure to allow us to focus on these two
variables. Foster, Greer and Thorbecke offered the weighted measure of poverty m 1984. It is a
class of parametric poverty measure that satisfies Sen’s axioms and which include fundamentals
that are sensitive to changes in disparity among the poor, changes in mcome deficiency and
changes i the mmmber of the poor.

Having established the poverty line, there is the need to carry out poverty amalysis decomposed
s s. Accori  to Foster et al, (1984) and Ravallion, (1996) the st frequently
used mea: :ments are poverty headcount, poverty —p and poverty severity.
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Pa=-%7 (%)a ............................................... (2.6)

Where:

P¢  Foster, Greer and Thorbecke index (0<P<1)

N = total mmmber of respondents ie. farm households sampled

q = mmber of respondents below the poverty line either poor people

z = the poverty line (defned as 2/3 of mean adult equivalent household expenditure of the sample
households)

Y1 = per capita household expenditure of the ith respondent
@ = non-negative poverty aversion parameter (0, 1 or 2)

& = 0 gives the head count ratio or the ncidence of poverty which is the percentage of respondents
i poverty ie. whose per capita expenditure is below the poverty lne

& =1 gives the poverty gap which adds up the extent to which individuals on average fall below
the poverty line, and expresses it as a percentage of the poverty line. It shows how much would
have to be transferred to the poor to bring their incomes or expenditures up to the poverty line as
a proportion of the poverty line.

& = 2 gives the poverty severity which takes mto account mequality among the poor.

() Poverty Headcount Index (HCI): This is the proportion or percentage of an individual
or household whose standard of living lies below the national poverty line. Calculation

q

1
of the Poverty Headcount Index (HCI) = N ; N, :W ............ 2.7

Where:-
HCI = Head Count Index
N = Number of total respondents
q = The poverty Ime (either poor people).
Ni= Number of ncidence
Nq The number of respondents beneath the poverty line (either poor people)
( ): b
or household whose standard of living is below the poverty line. However, the poverty
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gap ratio is the difference between the poor’ income or consumption expenditure and
the poverty lne.

Cakulation of the Poverty Gap Index (PGI) = % Zov) (2.8)

i=1
z

Where:-

PGI = Poverty Gap Index

N = Number of total respondents

q = Number of respondents beneath the poverty line (either, poor people)
yi = Per Capita Household Expenditure of the ith respondent.

Z = Poverty line.

(i)  Square Poverty Gap Index (SPGI): This takes into account not only the distance
separating the poor from the poverty line, but also the mequality among the poor. This
means, a transfer from poor to poorer reduces the Square Poverty Gap Index (SPGI)
while a transfer from poor to less poor increases the Square Poverty Gap Index (SPGI).

2
Calkeulation of the Square Poverty Gap Index (SPGI) =P = .;_/zq(ﬂ] . (2.9)
4

Where:-

SPGI = Square Poverty Gap Index (Poverty Severtty)

N = Number of total respondents

q = Number of respondents below the poverty line (ie., poor people)
yi = Per Capita Household Expenditure of the it respondent.

Z = Poverty lne.

2.8  Multidimensional Poverty Index

The Multidimensional Poverty Index (MPI) has been established by Akire and Santos (2010) for
the 2010 Human Development Report. It is an index of acute multidimensional poverty and is
based on the Akkire and Foster (2011) dual cut-off method for poverty identification. The MPI (M)
iself then can be believed as the product of the MPI headcount H (measuring the share of the

1
- ) !

multidimensionally poor households A (measuring the weighted percentage of mdicators, m which

the multidimensionally poor are on average deprived). The measurement of poverty has been under
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co: " estigation from academics and policy-1 “ers. For many years, income (or
consumption/expenditures) has been used as a proxy to comprehend and measure poverty.
However, over the last eras, mcreasingly theoretical and methodological discussions have shifted
the attention to what is now called Multidimensional Poverty. Notwithstanding of the method, the
measurement of poverty will be full of normative decisions about what mstitutes poverty, by whom

and under which conditions it is considered poverty.

The mcome model of poverty’, as defined by Bourguignon, (2006) has been conventionally
dommant m the lterature. Poverty is mtellectualized following the maximizing utlity behavior
subject to an economic restriction. The mdividual choices over a set of goods and services are
perceived as an expression of the revealed preferences of the Conceptual Framework of
Mulidimensional Poverty Measurement. Under this tradition, poverty is defined as a standard of
living below a poverty line fixed using monetary resowrces (ncome, consumption, expenditure).
Conversely, since the late 1970s different authors have acknowledged the Imitations not only in
the concept of poverty but also of the indicators used. Townsend (1979) was a forerunner arguing
that poverty was not a lack of mcome to purchase goods in the market but the lack of resources to
parti _ ite i society. He also mtroduced different mdicators, mamly concentrating on the access

to goods and services, to account for his concept of poverty.

Under the welfarist method, well-being is measured on the basis of a proxy of utdity based on
resources lke mcome, consumption or expenditure. Resources are equated with a mmimum
requirement of goods and services valued n monetary terms or poverty lme. This is a simple
optimization problem under a constramnt i the budget. On the other hand, poverty lnes can be
defned in absohute, relative and even subjective terms. Absolute poverty lines are based on the
construction of a basket of basic goods, and services resulting from mutritional and cultural
patterns, mainly i developing countries, whike relative poverty Ilmes take mto account the
distrbution of resources. Examples of absolute lmes are for instance the national poverty lines or
the 1.90 USD used by the World Bank, European Union (ECLAC, 2006). Measurement of
multidimensional poverty is a complex subject. Not only because there is no consensus about a
cornceptual framework but also because of its multidimensionality. The whole is not basically the
sum of its parts; to defme multifaceted, ttid :nsional concepts mvolving of many mt  lated
eler s a ~ patterns for w 'y generally speak’  the whole ¢ 5t be fully understood by
separately analyzing its component (Chiappero, 2008). It is precisely this argument of comy xity
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and vagueness of poverty that ends up being extremely appealing for jontly studying the
performance of different dimensions.

The Multidimensional Poverty Index (MPI) was first published i the Human Development Report
of 2010 (UNDP, 2010). It 1s known as the global MPI because it includes more than 100 countries
m its sample. It folows the Alkire and Foster (2011) method, especially the Adjusted Headcount
Ratio (AHR). In order to create a status of countries from the poorest to the richest, the MPI uses
diverse data sources such as: Demographic and Health Surveys (DHS), Multiple Indicators Cluster
Surveys (MICS), and World Health Surveys (WHS). It uses the household as the unit of analysis.
It distinguishes three different dimensions and uses some indicators such as nutrition, health,
attendance m education, water supply and assets in living standards.

2.9  Empirical Literature Review

Empirical evidence thrives on the research studies; and an mstance is the research carried out by
Fanen and Adekola, (2014). Therr study evaliated the applicability of CSA m fighting climate
change, drought, desertification, flooding, land degradation and mproving rural lvelihood m an
African context. They also appraised the projections and restrictions to the adoption of this method
m northern part of Nigeria. However, the data was collected using crucial nformant discussions
and field surveillance to comsider the current position of agriculture m northern part of Nigeria.
The results revealed that CSA was robust mn aspects such as mvolvement and sustamable use of
assets but weak m aspects of repayment and equal sharng of benefits. Many smalholder farmers
have carelessly taken CSA as part of the traditional farming system While the existence of CSA
m current practices is a major component m its favour, the lack of a coherent climate mitigation
approach and poor mstitutional structures are both unfavourable. Agricultural sustamability will
need a broader commmal change towards appreciating the equilibrium between agriculture and
ecological changes. They suggested four main areas n need of crucial change: human, political

commitment, financial mvestment, ncentive and mformation

Codjoe et al, (2013) exammed the awareness of climate change of cocoa farmers m rural

commumity of Ghana. The study used descriptive statistical tools such as frequencies and

percentages as well as Chi-square analysis to demonstrate that all cocoa farmers irrespective of

their geographical areas are aware about clmate change and its numerous impact on their
| 1 S, £y

causes ~~ change. They explamed that £ s depend mostly on pastexpe =~ " ors and
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the Ghana meteorological agency for weather information updates but the dependability of this is
sometimes m big doubt thereby disturbing agricultural activities.

Additionally, Ozor etal, (2013) surveyed climate change vulnerability and the use of indigenous
skills for adaptation among smallholder farming commmumities in Sub-Saharan Africa. The research
was based on field surveys and desk studies which were carried out in the year 2010 in the selected
SSA countries of Tanzania, Sierra Leone and Nigeria. Descriptive statistics which includes
narratives, frequency tables, percentages, mean scores, correlation and muitiple regression analysis
were used to appraise the objectives. The most important findings from the study indicated that
there was an obvious awareness and campaigning about climate change among the commmmities
studied with most farmers mamtaining that they have been experiencing climate irregularity and
changes which have mtensified m the recent times. As a result and as a coping strategy, they
applied numerous native skills to avert the crisis and manage with the changes. The most popular
ones being traditional terracing, tree planting, construction of drainages, frigation, use of local
herbicides and prayers to God. However, it remams uncertain onthe efficiency of those mdigenous

technologies, considering the additional climate changes.

Furthermore, Ekpoh, (2010) mvestigated adaptation to the effect of climatic variations on
agriculture by rural farmers i North-West Nigeria. The effect of climatic discrepancies on crop
yields and the adaptation by farmers were analysed usmng the modelling method and farm
scrutinises. Accordingly, regression models which relate climate data to crop yields were built.
The results revealed that ranfall had a significant positive relationship with crop yields m the
region and explined over 70% of the variations i the yields of maize, millet and sorghum, all of
which were significant at the 0.05 level Evaporaton alo had a significant but opposite
relationship with crop yields. Other climatic structures i the experiment provided mmimal levels
of exphnation. The farm surveyed established that rural farmers i the study area were quite
mnnovative as regards adapting to drought. The study concluded that the effect of clmatic
variations on crop yields in North-Western Nigeria could be considerable, especially under drought
conditions. The need to update farmers’ adaptive strategies was equally emphasised.

Quite differently, Barau et al, (2016) studied the effective use of CSA for sustamable land use
manager 1t and discovered that, na | resowrces is grossly under-utilised mn terms of food
o iom, s il o v S - 1 of farme 1
ecosystem contribute to climate change difficulties m terms of burning of bush, cultivation of the
soil, desert encroachment coupled with little knowledge about the environmental conservation and
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its sustainability via technically enhanced technology such as the CSAP. In view of this, they
suggested that the mitigating methods are needed to address matters related to better and effective
land resources management and at the same tine to mamtain greenhouse effect and mprove
farmers’ livelihood.

Comparably, Olawale et al, (2016) examined the rainfed agricultural system, vulnerability to
climate change ipact, additionally, the mmpact differ by aggregate and sub-sectoral levels of
agricultural production. The impact of clmate change and variability on agricultural production
would engender suitable policies and practices towards a sustainable agricultural production
system. The exploration of the differential effects of ramnfall and irigation on agricultural
productivity mn Nigeria drew lessons for CSA n Nigeria. Using time series data that spanned forty
three years and econometric analytical techniques, Olawale et al, (2016) quantified the differential
mpacts of ramnfall and irrigation on comprehensive production and sub-sectors such as crops,
livestock and forestry. Irrigation had positive and significant imopact on agricultural production as
well as all sub-sectors of agriculture. These findings indexed the need for the minimization of the
mpact of clmate-induced production risks through CSA which would mvolve corresponding
development of more arable land areas under irrigation i Nigeria. Irrigation would also mprove
complementary agricultural water management for the develoj nt of all * sub-sectors of
agricultural activities, thereby mproving food security and sustainable agricultural production
under predominantly climate change and variability.

Anselm et al, (2010) carried out amalysis on climate change and its environmental hazard to the
fight agamst lunger and poverty in Africa, mamly through its mpact on agricultural productivity.
Their discussion was based on the challenges of agricultural adaptation to climate change in
Nigeria under the classifications of poverty, deprivation and hunger; agricultural funding for
research and technology development; mformation, traditional agricultural practices; and luman
capital. The rural populations, who produce more than 70% of the food eaten n Nigeria, are
mexplicably poor and face malmitrition and disease. Both government and ~ private sector, that
should motivate the sector through consistent policies, robust funding and frastructure
development, have failed to accord this problem the priority it deserves. Moreover, the estimated
benefit fr  trade lberalization failed to trickle down to the 2 :an { :r, coupled with the
mefficient local marketing systems. In addition, the farmers are slow in changing theirr farming
L
education, mformation and traming necessary to adapt to clmate change. On account of the

foregoing, the researchers recommended that the government should not only devolve its
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programmes on poverty and agricultural research, finding and activities, but should make them
participatory. In addition, there should be an obvious national agricultural policy framework,
adequate provision for irigation, dramnage, weather forecasting and other agricultural technology
mfrastructure, an mcentive for traming i agriculture, participatory and ongomg capacity bulding
for farmers, drought resistant and short duration high yielding crops development, mtegration of
mdigenous and modem knowledge on clmate change adaptation, and strengthening of the

extension Services.

Branca et al, (2011) examined CSA as a synthesis of empirical confirmation of food security and
mitigation benefits from mproved cropland management. They positted that, meeting the food
demand of a global populace expected to reach 9.1 bilion m 2050 and over 10 billion by end of
the century will require major changes in agricultural production systems. Improving cropland
management is important to mncrease crop productivity without further humiliating soil and water
resources. At the same time, sustainable agriculture has the potential to deliver co-benefits in the
form of reduced GHG emissions and increased carbon sequestration therefore contributing to
clmate change mitigation. The paper synthesized the results of a literature review reporting the
evidence base of different sustamable land management practices meant at increasing and
stabilizing crop productivity in developing countries. To that effect, t was shown that soil and
clmate characteristics are key tools in interpreting the mpact on crop yields and mitigation of
different agricultural practices and that technological options which are most promising in
enhancing food security at smallholder level are also effective to the attamment of mcreasing
system resiience m dry areas and mitigating climate change m hummud areas.

Aslihan et al, (2015) mnvestigated CSA by assessing the adaptation miplications m Zambia. They
looked mto a set of potentially CSAP, which mchided reduced tilage, crop rotation, legume
mtercropping and combined with the use of mmproved seeds and morganic fertllizer, for their
effects on maize yields in Zambia. The researchers used Panel Data from the rural mcomes and
livelihoods surveys, merged with a novel set of clmatic variables based on geo-referenced
historical rainfall and temperature data to explore the changing effects of these practices with
climatic conditons. Additionally, they estimated the effects on maize yields, and also on the
demonstration of very low yields and yield shortfalls from average levels, as indicators of
c ling 1 K M t | that
soil disturbance and crop rotaton had no significant impact on these yield outcomes, but that
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legume mtercropping significantly icreased yields and reduced the probability of low yields even
under criical weather stress durmg the growing season. They also found out that the average
positive mmpacts of modemn mput used seeds and fertlizers significantly conditioned by climatic
variables. Timely access to fertilizer emerged as one of the most robust determinants of yields and
their resiience. These results have policy implications for embattled mterventions to improve the
output and the resiience of smallholder agriculture in Zambia i the face of climate change.

Kehinde et al, (2017) nvestigated land tenure and property rights impacts on adoption of CSAP
among smallholder farmers in Nigeria. They conducted the study in selected farming communities
across the six geopolitical zones of Nigeria. The econometric framework used by the researchers
was multivariate probit (MVP) regression analysis which they used to analyse the factors that
facilitate or impede adoption of CSAP. The model is an extension of probit model used for

estimation of several correlated binary choices jointly (Greene, 2003).

e = X0 B+ £y (2.10)
1if Y, >0

Y., = { k7 2.11

ik 0 otherwise @1

Equation (1) is a system of k equations as shown in equation 3 below:
Yipe = BiXy + &Y = 1if Y1, > 0,Yy,, = 0 otherwise
Yook = BaXyi + €3 Yop = 1if Y3y > 0,Yy, = 0 otherwise ... (2.12)

Yok = BiXki + €xi¥npr = 1 if Yy > 0,Yy = 0 otherwise

The analysis, via the multivariate probit (MVP) results shows the propensity of adopting green
manure increases among the middle age and aged, whereas farmers i therr youthful stage show
strong understanding for crop rotation. The probability of adopting green manure, farm yard
manure/compost and zero tillage is significantly higher among married farmers while farmers with
defendants are more likely to adopt green manure. The final outcome of the analysis reveakd that
land ownership significantly and positively mnfluence the adoption of zero tilage whike it
negatively influenced the adoption of the n manure. This finding 1y  ted that secured land

tenure, impacted positively or  “ption ° cisions of CSAP.
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Kalat and Adunni, (2015) exammed the far ~ * farming and its fluence on household poverty in
northern Nigeria The study considered the level of participation in family ‘Gandu’ farming and its
mnducement on the poverty status of farmers i the study area. They used Descriptive statistics,
Foster Greer and Thorbecke measures of poverty and the logit regression model for the data
analysis. The poverty profile suggested that 57.77% of the farmers were poor while 42.22% of the
farmers were non poor. However, the estimates of the logit regression model revealed that
participation in family farming, age of farmers, land size, farmmg experience, household size and
extension contacts were variables that significantly nfluenced the farmers’ likelihood of being
poor atdifferent levels of significance. Furthermore, the study recommends measures to encourage
participation m family farming as a means to improving livelihood of farmers, reduce poverty and
enhance food securtty as well

2.10 CONCLUSION

Chapter two has presented the processes of usng climate smart agricultural practical techniques
and the poverty line measurements. CSA emphasises on meeting the findamentals of the people
for food, shelter, clothing and fibre through science-based engagements, contributing to economic
growth, poverty reduction and food security, conserving and mmproving the productivity, adapting
to chmate change and resilience to both natural and agricultural ecosystem. It mvolves an endless,
mteractive process for stakeholders, researchers and policy makers to meet the challenges
presented by chmate change and jomtly renovate agriculture and food schemes towards
sustamability objectives.
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CH/_ "ER THREE
RESEARCH DESIGN AND METHODOLOGY
3.0 Introduction

This chapter describes and discusses the various techmiques used to collect the sampled data. It

also presents detailed information on the area where the research was carried out, the population

of the study, the data collection techniques used and data analyses methods.

3.1 The Study Area

The research study area is North-West Nigeria and the region includes (7) States which are Katsma,
Kano, Kaduna, Kebbi Jigawa, Sokoto and Zamfara States as shown m figure 3.1: The area is
situated between latitude 9°10'N and 13°50!N, and longitude 3°35'Eand 9°00'E and covers about
168,719 kn?’ of the nation’s total land mass. The region has a population of 49,564,917.44 million
(NPC 2010). Also known as the North-West zone, it is characterised by rich mniature pastures of
about 1.5—" 1ind few undersized trees hardly above 15m. It is by far the most humanly mhabited

zone of the nation

The agricultural sector forms the basis of the overall development pattem of the zone. For
administrative purposes, Katsina State is divided mto three agricultural zones, namely: Ajiwa,
Funtua and Dutsinma zones, while for the same purpose, Sokoto State is equally divided mto four
agricultural zones, namely: Gwadabawa, Sokoto, Isa and Tambuwa zones. North western region
experiences a relatively hot climate, with seasonal ramfall and a marked dry season (Draper and
Maureen, 2009). The top soil in the northemn region of Nigeria is notably reddish brown, a feature
of the semi-arid areas, typically known as tropical ferruginous soils (Harris, 1999). It is therefore
evident that changing climates wil ifluence agricultural productivity because of its
manifestations through increasing droughts or floods m the region due to its vulnerability to harsh
weather. The main source of livelihood ofthe people in this zone is agriculture. Although variation
occurs among the States, off-farm activities include: trading, taile = ; and carpeting amongst
others. Farming practices used in the study area include shifting cultivation, mixed farming, mixed
cropping and pastoral farmmng.
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Fig 3:1 Map of Nigeria showing zones geographically (Source: Adapted from Obayelu and

Awoyemi, 2010).

3.2 Research Design

This studyv adopted a cross sectional research plan whereby data were collected at a single point in
time. According to Bless and Higson-Smith. (2006) this approach is concerned with the condition
that exists, processes that are prevailing. developments that are on-going and trends that are
developing. A research plan is a guideline within which an optimal about data collection nethod
has to be made. It is planned and structured to be pariicipatory or action research in nature

(Mouton. 2005).

3.3 Population of Study
The population of this study comprises all farmers in North-West Zone of Nigeria. A population
is a set of individuals that fits in to specific criteria and to which we intend to generalize the

outcomes ot the research (McMillan and Schumacher. 2006).

3.4 Sampling Procedure and Sample Size

The multi-stage sampling procedurc was employed for the collection of data and information from

the rural farming households. The first stage involved a purposive selection of Katsina and Sokoto
¢ tol pre of b r 1 v lected the

States bascd on the location which connected the other five States together hence. probably

because of similar religion and cultural practices. For example. Sokoto State having boundaries
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with Kebbiand Zamfara States while Katsina State shared the same boundaries with Kaduna, Kano
and Jigawa States.

The second stages mvolved a random selection of three (3) Local Government Areas from each of
the three agricultural zones m Katsina State, and random selection of three (3) Local Government
Areas from three (3) out of the four agricultural zones i Sokoto State, making a total of six (6)
Local Government Areas n all The third stages alo mvolved random selection of ten (10)
commumities from each Local Government Areas to bring the total to sixty (60) Commumities.
Lastly, five (5) farming households were randomly selected from each of the commumities, making
a total of three hundred (300) respondents, who were utilized for this analysis. However, only two
hundred and ninety four (294) questionnaires’ were returned and used for the analysis.

3.5 Research Instrument and Data Collection

The primary data for the study were collected through well-structured pretested questionnaires.
The questionnaires were developed based on the objectives of the study and literature. There were
four sections i the questionnaire. However, for the »se of this study, if a respondent used
three and more types of CSAP, the researcher classified the farmers as high-users of CSAP, while
the respondent who used two or less types of CSAP, the researcher classified the farmers as bow-
users of CSAP. There is a paucity of mformation on the conditions under which multiple clmate-
smart practices are adopted and on the synergies among such practices in increasing household
resiience by mmproving agricultural mncome. Some studies analyzed how heat, ramfall and
variability of ranfall affect farmers’ choices of a portfolio of potential climate-smart practices —
agricultural water management and mproved crop seeds with the impact of these practices on farm
mncome m the Nile Basmn of Ethiopia.

They used muitinomial endogenous switching regression approach by modeling combimations of
practices and net farm income for each combmation as depending on household and farm
characteristics, and on a set of climatic variables based on geo-referenced historical precipitation
and temperature data. But this effect is greater when these practices are combined. Simulation
results suggest that a warming temperature and decreased precipitation i future decades will make
it less likely that farmers will adopt practices i isolation but more likely that they will adopt a
combination of practices. Hence, a package approach rather than a piecemeal approach is needed
to maximize the synergies mmplicit m various climate-smart practices (Haillemariam et al, 2016).
The questiomnaires we admmistered with the assistance of traned enurperators from b

Kat 1 State Agricultural and Rural Development Authority (k. ..\F_ _\) and Sokoto Agrict 1r:
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Development Project (SADP) to complement field enumerators from the Department of
Agricultural Economics and Extension, Federal University Dutsinma n Katsina State.

3.6  Method of Data Analysis

In this study, descriptive statistics were used to analyse the socio-economic characteristics of the
farmers. Data were presented i tables and the simple descriptive statistics such as means,
proportions, frequency distrbution, percentages, chi-square and the Likert scale techniques were
used to analyse the constraints on the use of climate smart agricultural techniques, the first
objective.

To ascertam factors nfluencing indicators of climate smart agricultural practices within different
crops and livestock enterprises, the second objective, Principal Component Analysis (PCA) and
nultiple regression analysis using the Ordmary Least Square (OLS) estimation techniques were
used with also the verification of the muilticollinearity test using the Variance Inflation Factor
(VIF).

Meanwhile, while the Foster Greer and Thorbecke (FGT) ndex which is popular for poverty
decomposition as well as the EDE FGT were used to examine the poverty status for low-users and
high-users of chmate smart agricultural techniques, the third objective.

Moreso, Instrumental Variable (IV)-Probit regression model were used to determine the effects
of climate smart agricultural practices on poverty status of farmers, the fourth objective. Lastly,
MPI of (2SLS) was used for the fith objective.

3.7.1 Descriptive Statistics

The socio-economic characteristics were analysed usmg descriptive statistics which include:
means, frequency distrbution, percentages, proportion, standard deviation as well as chi-square
and paired t-test statistics to measure significant differences between high-users and low-users of
CSAP.

3.7.1.1 Paired T-test
According to Landau and Everitt, (2004) a paired t-test is used to compare the means of two
populations (high-users and low-users of CSAP) when samples from the populations are available,
in which each ndividual in one sample is paired with an individual in the other sample. The test
1
a] ed d..rence testis a type of location test thatis  :d when comp: g

r rements  assess wWhether their population means « r. The archer us  the t-
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test to see the difference between the high-users and low-users of _JAP. If the values of the
variables of interest ‘y’ for the members of the i* pair n groups 1 and 2 are denoted as yiiand y2i,
then the differences di = y1i — y»i are assumed to have a normal distribution. This study therefore
wants to ascertain if there exist a significant difference between high and low users of CSAP by
comparing the means of both population which is represented by samples.

The Paired t-statistic is given as:

where, & is the mean difference between the paired groups and s, is the standard deviation of the

differences di and nthe mumber of pairs. The degree of freedom for examining the null hypothesis

is given by n-1. Meanwhile the pairred T-statistic for a 100 (1-a) % confidence mnterval can be
constructed as shown i the equation (3.2):

LS, /NI oo (3.2)
Where ¢, is the critical value for a two-sided test with n — 1 degrees of freedom was therefore

done by ascertaming the statistical difference of frequency of remittance and transaction cost

respectively vis-a-vis both transaction chammels which can determine the two sided test.

3.7.1.2 Pearson Chi-Square Test for Count Data

The Pearson chi-square test with count data shows estimates between the significant difference
between observations that are qualitative or categorical m nature. The Chi-square test also called
a "goodness of fit" statistic, measures how well the observed distribution of data fits with the
distribution that is expected if the variables are mdependent. Therefore to mvestigate the
socioeconomic variables for categorical data, the follbwing formmla for Pearson Chi-square was

used:

Where, y?is the Chi-Square computed, ‘O’ represents the observed frequency, ‘E’ stands for the
expected frequency and ‘n’ the number of observations. The chi-square value and the degree of
freedom is then used to compute the probability value for the decision criteria which- if less than
( nsi d ¢ ant at 5% ) ica if 1 0.01 at 1%

level ficant.
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3.7.13 Model Specification for Likert Scale Techniques

Objective (i) which mvolved, examining the constraints encountered by the respondents during the
process of farming activities was analysed using Likert Scale Technique. To measure the level of
constraints facing household farmers using CSAP, Likert scale of five (5) points was implemented.
The five pomts scale was graded as very serious = 5, serious = 4, undecided = 3, not serious =2

and not very serious = 1.

Osuala, (1982) observed that it is more likely that aresearcher would report the mean score on the
scale. Based on this grading, the constramts faced by the rural household farmers will be ranked
using weighted mean. (X). The weights are assigned to rank responses i order of seriousness; so

that the average responses for very serious differ considerably from very un-seriousness.

_ 10 +n, B +n,3)+n,(2)+n (1)

Mo, (3.4)

X

w

Where: Xw = Weighted Mean Score of climate smart agricultural farmers.
n = No: of household climate smart agricultural farmers.

The mean score of respondents based on the five pomts scale s 5+4+3+2+1=15/5=3.0
Usmg the mterval scale of 0.05, the upper hmit cut-off point was 3 + 0.05 = 3.05; the lower Limit
is 3 —0.05=2.95. Onthe basis of the limmt, any mean score below 2.95 (ie ms< 2.95) will be
taken as “not serious”, those between 2.95 and 3.05 will be considered “serious” (ie 2.95 <ms <
3.05), while any means score that is greater than or equal to 3.05 (ie >3.05) will be considered
“very serious”.

3.7.2 Models Employed to Ascertain Objective Two

The second objective was ascertained with the help of multiple regression techniques using the
OLS model estimation methods. Additionally, some defmite assumptions nmst be verified to
ensure reliability and robustness of estimated parameters. However, assumptions that pertam more
to cross sectional analysis like this one, include mmilticollinearity and heteroscedasticity.
Multicollinearity was used to examine the second objective with the help of Variance Inflation
Factor (VIF), while the heteroscedasticity was automatically catered for by the Stata software
using the robust option when regressing the model analysis. Multicollinearity is a phenomenon or
a situation i which the predictors or mdependent variables m the multiple regression model are
highly correlated or highly linearly related with the explanatory variables while heteroscedasticity

is a phenomenon or a situation in which the variance m an error term changes as a response to
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changes m the explnatory variable. ..e V. measure how much the variance of the estimated
regression coefficients are inflated as compared to when the predictor variables are not linearly
related. It is used to explin how much amount multicollinearity (correlation between predictors)

exists m a regression analysis.

To determme the factors mfluencing mdicators of CSAP within different crops and livestock
enterprises, the socioeconomic characteristics are regressed against composite dependent
variables, the use of climate smart agricultural techniques i crops/livestock enterprises and the
crops which iclude maize, sorghum, millet and groundmit enterprises. The PCA was used to
compute the composite dependent variables that wil be estimated with a multiple regression
model The PCA was used to generate * composite variable for the use of CSA for each of the
enterprises, namely: maize, sorghum, mullet, groundnut and livestock (goat, sheep, cattle, donkey
and camel were combined). The PCA as specified by Ifehmini et al, (2013) is presented thus:
Given variables (Xs represent the varous factors used to develop each of the five composite
indices - maize, sorghum, millet, groundnut and livestock) Xi,..., Xp measured in ‘n’ farmers,
while Zi,..., Zp are the principal components which are uncorrelated Inear combinations of the

origmal variable, Xi,..., Xp, given as:

Zi=onXi+anXe ..t 0pXp 3.9
Z2 =01 X1+ a22X2 +...+ az2pXp

Zp = aplX] + (Ip2X2 +...+ (lprpz

The matrix of equations can be expressed as z = Ax, where z=(Zi... Zp), x = (X1... Xp) and ‘A’
is the matrix of coefficients. The coefficients of the first PCA, ai11... alp, are chosen in such a way
that the variance of Zi is maximised subject to the constraint a211... a2ip= 1. The five composite
variables are derived using the Principal Component Analysis (PCA) that are regressed against the

socio-economic characteristics. The muiltiple regression model analysis is specified thus:

20
i = o D By + €y (3.6)
i=1

Where Y; represents the dependent variables (the two composite CSA variables for different crop
and livestock enterprises as dependent models), B, represents the intercept, P, the coefficients of

the independent variables, X, the independent variables listed above and €;the stochastic or error
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capita expenditure and food expenditure dimensions of poverty, enables the study to compare the
decompositions of general poverty and food poverty. The FGT and Equally Distributed Equivalent
(EDE) were employed to decompose the monetary dimensions of poverty also in an effort to ensure
that results are not subjective to the type of method used. Poverty decompositions methods
necessitate the use of poverty lines. A poverty line has been defmed as the last or the cut-off
standard beneath which an ndividual or family is labelled as poor (Anyanwu, 1997). According
to FOS, (1999) and Canagarajah and Thomas, (2001) poverty line in Nigeria is not fixed and as
such numerous previous studies have used poverty lines which are proportions of the average per
capita expenditure, in this study per capita expenditure which is considered more suitable i past
studies because of its consistency (reliability) and does not change over a period of time when
compared to mcome. Therefore, the poverty lne was well-defined as the two-thirds (2/3) of the
mean value for each of the dimensions. Relatedly, Durojaiye, (1995) and World Bank, (1996)
characterised farming households into poor and non-poor groups using the two-third mean per
capita expenditure as the benchmark. This arbitrary poverty line is not too biased considering that
the focus of this study is m comparing the poverty rates between high-users and low-users of CSA.
For each dmension, they are grouped mto two categories: poor and non-poor on the bases of the

poverty line. These decomposition methods are discussed as follows:

The FGT index is given as

Where:

N = Total mumber of respondents, ie. household sampled

H = Number of respondents below the poverty line, ie. poor peopk
z = the poverty line or threshold

vi = Per Capita Household Expenditure of the i respondent

a = Nomrnegative poverty aversion parameter (0, 1 or 2)

That is yvi = (y1, y2... yn) which represents the ncome vector of the farmers both high-users and
low-users of CSA with incomes sorted in collective order of magnitude. ‘z’ is the poverty line
which cant | to decide t ofpo tystat of "1 " users and low s of __\,

is the number of poor individuals, ‘N’ is the total number of individuals n the population
under study, ‘o’ is a weighting parameter that can be regarded as a measure of poverty aversion
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and is the most important because it is the index that makes this formml vary n measuring
beadcount, poverty gap and the severity of poverty. The FGT index takes on the values 0, 1 and 2
for headcount, poverty gap and severity respectively. The head count index is advantageous in that
it is simple to construct and easy to understand.

Meanwhile EDE FGT is estimated as:
EDE P = Li(ﬂ]
N3 z

EDE FGT is the Equally Distrbuted Equivalent form of FGT. EDE FGT applies only when o =1

and a = 2. This means that it does not measure head count as is the case with the FGT index.

R~

E(pi} RO G0 (3.8)

According to Levine et al, (2012) the multidimensional mdex by Alkire and Foster is made up of
two components: the poverty headcount, ‘H’, and an adjustment measure, ‘A’ that represents the
number of deprivations suffered, on average, by the poor.

Therefore © H = e (3.10)
n

Where : q = The mumber of respondents below the poverty line,
n = The total mmnber of respondents sampled.

3.74 Model Specification for Objective Four and Five

The Instrumental Variable (IV) - probit regression model was used to ascertain the fourth objective
which is to examine the effect of CSAP on poverty status of the rural farmers. The PCA was used
to develop composite indices for the practice of CSA which includes: the use of organic manure,
agro-forestry, conservation agriculture, mtegrated crops and livestock management, the use of
improved varieties/hybrid of crops/animals and the use of irrigation for smallholder farmers. The
Probit finction follows anormal distrbution. Following the assumptions of the normal distribution
where Z; is the standard normal variable, B is the mtercept and B2the coefficient of x, while ‘X’

represents explanatory variables and Z~N (0,52), liis the unobserved index also known as the latent

variable which is determmed by the stated explanatory variables (such that, the larger valuie of I,
greater the probability ofbeing poor)and ‘F* is the standard cumulative distribution frontier, which
could be written as;
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I 1 B, +8. X, —_t:

1 X
F(l)=- e?dz= € 2 Z e, .
\/zu_[c V211 [ : G0

Where I Fi(Iy= B, + B, X,

Then to be able to examine the effects of CSA on the probability that a household is poor, we

estimate.
dP.
d—Xfi—f(Bl+|32X,)l3q ............................................................................................................ (3.12)

dP; = Differential for the dependent variable

dX; = Differential for the explanatory variable

f=Standard cummilative distribution frontier

B1 = Intercept

B2 = Coeflicient

Xi = Explanatory variable

Extending the model and including other socioeconomic variables: use of CSA dummy (ucsad),
age, (age), dummy for sex (dsex), dummy for education (deduc), dummy for marital status (dmats),
households size (hhsize), farmsize (fsize), experience (exp), dummy for ownership of farmland
(downfl), dummy for land acquistion (dlaq), dummy for type of labour (tlab), dummy for
membership of association (dmas), dummy for transportation (dtrmsp), dummy for housing
materials (dhmtrl), dummy for commumication (dcomctn), dummy for access to credit (dacc) and
dummy for States (dstate). Then the mstrumental variables inclide lack of access to CSA, sources
and use of water from borehole for drinking and quantity of millet per yield. The Instrumental
variable model was therefore estmmated based on the following equations. For each of the crops

and lvestock climate smart agricultural generated mdexes under consideration. Al five

dimensions were regressed based on the specification as follows:
Yi=Bot Xif1 + Xof2 + X3B3.... XnBn+ & (3.13)

ucsad = ailacsapi + ozsuwbdi + asqtymilpyieldi + i o (3.14)

Where povi represents monetary poverty wherem 1 is assigned to respondents with monthly
mcome less than US$1.9 and O otherwise. The use of CSA dummy is regressed mdependently in
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3.7.4.1 1ue Global Multidimensional Poverty Index

In additon, mmitidimensional poverty assessments aim to measure the non-mcome based
dimensions of poverty, to provide a more comprehensive assessment of the extent of poverty and
deprivation. The Global Multidimensional Poverty Index (MPI) was developed mn 2010 by
the Oxford Poverty and Human Development Initiative (OPHI), and the United Nations
Development Programme and it uses different factors to determine poverty beyond income-based
bists. It replaced the previous Human Poverty Index. OPHI describes the MPI as a high resolution
lens on poverty: it can be used as an analytical tool to identify the most prevailing deprivations.
To measure acute poverty, the study looked at the proportion of people who experienced muiltip le
deprivations and the intensity of such deprivations. The MPI is a very versatle methodology that
can be readily adjusted to mcorporate altermmative mdicators, cut-offs and weights that might be
appropriate mn regional, national, or subnational contexts (Akire and Santos, 2010).

Where MPI represents nuitidimensional poverty indices wheren 1 is assigned to respondents with
monthly mcome less than US$1.9 and O otherwise. The use of CSA dummy is regressed
mdependently m three estimations for crops, livestock and crops/livestock enterprises.

The utillization of multidimensional poverty index of two stage least square (2SLS) to ascertamn the
effect of CSAP on the multidimensional poverty index of the respondents in the study area. The
post-estimation tools for the multi-dimensional poverty index of 2SLS identified the selected
nstrumental variables such as expenditure on morganic mamure, education and State to be strong
and not weak which can give an expected good result, to mstrument CSA for crops, livestock and
crop/livestock enterprises. CSA for crops, livestock and crop/livestock enterprises are the key
independent variables i each of the three scenarios for testing the effect of CSAP on the
multidimensional poverty index of the respondents in the study area, while n contrast, the MPI
was developed to be the dependent variable m the regression model Additionally, CSA for crops,
livestock and crop/livestock as the key mdependent variables which are quantitative variables that
have been achieved with the aid of the PCA.

Extending the model and including other socioeconomic variables: use of CSA dummy (ucsad),
age (age), dummy for sex (dsex), dummy for marital status (dmats), religion (rel), households size
(hhsize), farmsize (fize), experience (exp), dummy for ownership of farmland (downfl), dummy
for land acquisition (dlaq), dummy for type of labour (tlab), dummy for membership ofassociation
(dmas), dummy for transportation (dtmnsp), dummy for housing materials (dhmtrl), dummy for
commumication (dcomctn), number of extension contacts (nextc) and dummy for access to credit
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The Instrumental variables of two stage least square (2SLS) estimation is used when the model
has an endogenous variables (Y Po+ fi1X +u). The mental variable can be used to address
the problem of omitted variable bias. In order for a variable z to serve as a valid mstrument for x,
the following mmst be true: The mstrument must be exogenous, that is cov (z u) 0 and the
mstrument nmust be correlated with the endogenous variable x, that is cov (z, x) # 0 The general
concept is that of the instrumental variables estimator, a popular form of that estimator, often used
in the context of endogeneity is known as two stage least square (2SLS). A weak correlation
betwe xandzv ™ bring a ~ ble bias m the estimator. If there is any correlation between z and
u, a weak correlation between x and z will render mstrumental variable estimates mconsistent.
Although, the researcher cannot observe the correlation between z and u, we can empirically
evaluate the correlation between the explanatory variable and its instrument. It should also be noted
that an R? measure n the context of the mstrumental variable estimator is not the percentage of

variation explamed measure that we are familiar within OLS terms.

3.8  Validity and Reliability

The face validity of the questiomnaire was done by a panel of specialists in Agricultural Economics
and Extension m order for them to judge the extent to which the mstrument measures the
highlighted issues regarding CSA and poverty, coupled with the rate at which they conveyed the
intended meaning to the farming households. To ensure the reliability of the questionnaire, a split
half technique was used to determine the reliability of the nstrument. A high reliability coefficient
of r = 0.83 was derived which showed the instrument was consistent and highly reliable.

3.9 Ethical Considerations

Observations and face-to-face interviews were used to collect data for the study. Interviewees were
fully informed of the aims and objectives of the study. Participation was vohmtary and mterviews
were only conducted after oral consent had been obtaned not by coercion. Households were
approached to obtain consent to carry out research on their premises. All documents and
nformation that were provided by the respondents were kept confidential, and only used for the
purpose of this study. As was the case for other vulnerable population  >ups, there was a need for
mcreased guidance for the ethical conduct of research. This will not only have mplications for the
people that are being studied, but will also affect the quality of the results bemg obtamned.
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3.10 Limitations of the Study

1.

3.11

There was a deficiency and lack of proper record keeping by the household farmers
and as result of this, it was a serious challenge i the course of this research as most of
the respondents rely solely on memory recall, hence to minimise error, mformation on
relevant variables were strictly used in this study.

The issue of general abilty and capacity of the research work, large population
randomly sampled size was used, and therefore making the data representative and
sufficiently robust to all rural households m the villages, Districts and local government
level This aimed at drawing a general conclusion about the whole processes i the
study area.

The problems of finance, ethics and time frame were all serious constraints to this
research. However, the Author received assistance from North West University, my
place of duty. More energy and time were devoted to data collection than the budgeted
period in the research time frame.

Finally, asa result ofall the above challenges and limitations, the output of the research
work is worthwhile and greatly reliable.

CONCLUSION

This chapter has presented an in-depth explication on the research methodology, which includes

the data collection procedure and design adopted for this study. Data was collected from the
households in the study area, North-West Nigeria. The sampled primary data significantly enabled

the development of the appropriate models for CSAP and the poverty status of farmers i the study

area. A questionnaire was designed as a tool for data collection. The collected data was coded and

entered nto Microsoft excel and later transferred to SPSS and Stata for proper analysis through

the use of Stata command.
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CHAPTER FOUR

RESULTS AND DISCUSSIONS
40 INTRODUCTION

This chapter presents the results of the analysed data. The chapter covers mformation on
socioeconomic and demographic characteristics, as well as sources/access to water, sources of
credit and constraits to climate smart agricultural activities. In addition, the chapter highlights the
nature of the utilised sampled data, besides providing and outlining the rationale for the behaviour

of some variables as discussed i the mterpretation of subsequent results.

4.1 Socioeconomic Characteristics of Respondents in Katsina and Sokoto States
This section is dedicated to the exammation of the socioeconomic characteristics of respondents.
Summary statistics such as means, percentages, t-tests and chi-square tests were employed to fully

understand the socio-economic characteristics of the farmers.

4.1.1 Respondents’ Distribution According to Quantitative Variables Employed

Table 4.1 shows the analysis of socio-economic characteristics of the actual variables i relation
to farmers who practice CSA i the study area. Considering the actual (contmuous) variables for
Katsma State, Sokoto State and the pooled data, the high-users of CSA were more m Katsina State
than Sokoto State while the low-users of CSA were more in Sokoto State than Katsma State.
Nevertheless, there was no significant difference between high-users and low-users across
household sizes n Sokoto State and for the whole samples. Other variables were not significantly
different between high-users and low-users of CSA as shown by the t-test table. Furthermore, the
mean average age of high-users of CSA n Katsina State was 54.6 years old but that of Sokoto
State was 51.7 years. This shows that more experienced farmers are mto CSAP m Katsmna State
than Sokoto State which had lower average age. These results aligned with that of experience
variable wherein, average mean for high-users of CSAP m Katsia State (27.44 years) was higher
than that of Sokoto State which was (24.64) years.

The summary of the statistics revealed that the average mean age was 53 years for both high-users
and low-users of CSAP i the study area. Additionally, n terms of expenditure, high-users of CSA
had consistently higher expenditure amounts for both Katsina and Sokoto States. The survey
suggested that, high-users of CSA spent much more than low-users of CSA. This result apparently
s .thefndi  ofFanen and Adekola (2014) that, there was a wide outcome disparity . 'ng
the participants of the climate smart agricultural practitioners in Nigeria. This might be due to the
fact that the operational level of each farmer differs. The results equally evinced that average farm

63



size for both States when combined was higher for high-users of CSAP i relation to low-users,
though the t-valie indicated that this difference was not significant. This scenario was replicated
m Sokoto State, contrasting the result recorded n Katsina State, given that m Katsina State, ow-
users had a higher average farm size than high-users, but agam the difference was not significant.
Agam, average experience was marginally higher for high-users than low-users of CSA, and not
significantly different from each other in both States. Katsina State exhibited the same trend with
higher experience average for high-users while Sokoto demonstrated higher experience average
for low-users of CSA. The results of the analysis also idicated that, the average mumber of
extension service contact was approximately two (2) which is nadequate, especially considering
the large populaton m the North-West Nigeria and the international standard best practices.
According to Adetimji, (2013) extension contact in Nigeria is gradually diminishing owing to non-

co | iance of government to the primary demand of the farmers.

Table 4.1: Summary Statistics of Socioeconomic Characteristics for Actual Variables

Variable [k arema Qeate [ Solntn State Pooka
Iviean | Iviean Mean | Mean Mean Mean t-valie
high- bw-users | High- | low-users | High- w-users | (p-vahe)
users n=20 users n=54 users n=74
= 127 I n=07 n=220

Age (yrs) 54.57 | 52.8Y >1.0/ | 2J3.uU 52.90 52.92 0.02

9.51) | (9.16) (8.38) | (7.90) 8.97) | (8.78) (0.98)

Houschold  size | 9.97 | 8.89 824 | 825 8.97 8.72 0.64
(No) (2.29) | (3.06) 2.83) | (283 (3.00) | (3.00) (0.52)

Expenditure (N) | 34,274 | 31,299 33,153 | 30,u09 33,627 | 30,961 -1.57
(11,52 |(13,698.2 | (12,98 | (13,007.9 | (13,374. | (13,438.2 | (0.12)

3.26) |8) 6.84) |9 40) 4)
Farm Sze (ha:) 7.18 7.45 7.73 6.70 7.50 7.25 -0.59
(3.35) | (3.4M (2.99) | 2.76) (3.15) (3.24) (0.56)
rxperience o Z/.44 | £>.0/ 24.64 | 26.00 25.82 25.76 -0.06
(years) (9.23) | (8.10) (8.39) | (8.50) (8.84) (8.15) (0.96)
Extension 1.59 1.93 1.73 1.75 1.67 1.88 1.34
contacts (No-) (an |4 (1.02) 1(1.16) (1.06) 1(1.35) (0.18)

Source: rieia durvey para (£v10) r-v aiues in pracker and SD in Parenthesis
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respondent had Arabic education, 20% had primary education, and 14% had attended secondary
school, while 10% had tertiary education. There was no farmer without some level or form of
education, although the Arabic education was an mformal type of education which every
household was expected to attan i the study area being an Islamic environment. This result tallied
with Oluade and Seriki’s (2013), which reported that majority (57%) of the respondents had only
mformal education. Accordingly, Appleton and Balihuta, (1996) stated that, it is essential for a
farm manager to go through a four-year basic formal education, irrespective of gender. They found
out that, education of at least four years of formal schoolng engaged m by the mvestigated farm
mapager did raise production by 7%. Therefore, the level of education may mfluence the
performance of the respondents if acquired formally. Relatedly, Appleton and Balhuta’s (1996),
submission mamtained a parallel with this current research, because the high-users of CSAP are
those who are literates in primary, secondary and tertiary education, than those who had Arabic
education. Palpably, this low formal educational level prevalent m the study area is one of the
major factors responsible for high-rate of poverty n the area (Aremm, 2011). The importance of
education m the process ofusing CSAP cannot be overemphasised, because according to Adeyemo
et al, (2005) education improves the quality of labour and ability to evaluate mformation which
can also expose the farmers to more opportunities and production profitability.

Table 4.3: Disaggregation of " te I rt Agricultural Users by Education
Variable | Categories | Katsima State | Sokoto State Both States Pooled | (%)

High- | Low- | High- | Low- | High- | Low-
users | users | users | users | users | users
Education | Arabic 66 12 54 32 120 44 164 56
education
Primary 26 5 16 12 42 17 59 20
education
Secondary | 23 2 10 5 33 7 40 14
education
t le 1 15 o oo ) >1 1y
education
Total T - 294 [ 16u |

Source: Field Survey Data (2016)
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4.1.4 Respondents’ Distribution According to Marital Status

Marital status is classified i this study into five categories: polygamous marriage, monogamo us
marriage, divorce, single and widow categories. The illustration on marital status distrbution
presented in Table 4.4 indicates that majority (57%) of the respondents were n a polygamous
marriage. 38% were monogamously married giving a total number of married people to be 95%
while 2% were divorced, 1% were single and 2% widows. ..is result showed a parallel with the
findings of Umar, (2009) which reported that majority (97%) of sesame organic farmers (CSA)
were married. The result implied that majority of the respondents were married i a polygamy
form of marriage which was in tune with the religious and cultural beliefs attached to marriage in
the study area, however it doubles as a source of mncrease in labour. It could also imply that
majority of the respondents were married probably due to the importance attached to marriage
mstitution . the study area which was a symbol of responsiility and respect in the community
hence such responsible farmers can advise others who had respect for them. In this study, the
married both monogamy and polygamy system of marriage seems to contributed mmich to the
CSAP than those who are not married hence, it is ideal to encourage the farmers i the study area
to get married in order to enhance agricultural productivity.

Table 4.4: Disaggregation of Climate Smart Agricultural Users by Marital Status

Variable | Categories | Katsina State | Sokoto State Both smwes | Pooka (_% )
High- | Low- | High- | Low- | High- | Low-
users | users | users | users | users | users
Marital Married 54 12 29 16 83 28 111 38
status monogamy
Married 69 6 62 32 131 38 169 57
polygamy
Divorcea |5 | v v | s | B 1 6 2
Singled 0 1 TR 1 2 3 1
Widowed 1 1 1 2 2 3 5 2
Total 294 100

Source: Field Survey  1ta (2016)
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4.1.5 1 ;pondents’ Distribution According to Religious Affiliation

Tal 4.5 shows the distrbution of respondents m accordance with religious membership. The
results show that 8% were Christans whie 91% were Muslims and Tradtional worshipers
attracted just a quotient of 1%. The high proportion of the Muslims m the study area was obviously
because of the location of the study area which was situated m the North-West of Nigeria and is
predommantly Muslim commmumities, given that Islam came mto the country through the northern
region. This result agreed with the fmdings of Hassan et al,, (2015) which stated that, most of the
respondents were Mushms, specifically 69% i his study.

Table 4.5: Disaggregation of Climate Smart Agricultural Users by Religion

Varable | Categories | Katsma State | Sokoto State Both States Pooled | (%)

High- | Low- | High- | Low- | High- | Low-

users users users users users users

Religion | Christian 12 3 7 1 19 4 23 8

l viusIm 113 15 86 53 199 6o 267 91

traamonal | 2 2 0 0 2 2 4 1

religion

Total 294 100

Source: Field Survey Data (2016)

4.1.6 Respondents’ Distribution According to Land Ownership

Farmland ownership refers to the area or location of land portion owned by the farmers for his/ her
farm activities. The mvestigation, as presented n Table 4.6 showed that 94% of the respondents
owned the land they are using for farming activities while 6% did not. From the foregomg, it is
obvious that most of the respondents are land owners and consequently have access to the land
because they were mherited through ther parents from ther ancestors and also because some of
them purchased the land as shown in this particular study. Subsequently, there is a correspondence
with Emjeke and Ofuoku’s (2012), ° ‘ings that majority ( 4%) of the farming househ« "~ are
more or less landlords than tenants. It is significant to note that about 70% of the respondents who
are the land owners were "~ :rs of C AP as expected, so, it is apparent ~ owner '~ propels

farmers to manage the land carefully and sustamably.
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that most of the farmers did not belong to any association probably because of mismanagement of
resources and corruption of the leaders holding positions m the various leadership offices
(portfolio) m the association. This shows that those who are members of one society or the other
are found to used CSAP more than those who are not members of any association. And this results
mamtained a parallel with Obayehs, (2010) which submitted that membership of an association
was bwer (40%) mn North-West Nigeria. Nonetheless, t is imperative for farmers to belong to

associations because it creates a forum for mformation sharing and networking among the farmers.

Table 4.9: Disaggregation of Climate Smart Agricultural Users by Membership Association

Variable Categories | Katsma State | Sokoto State | Both States Pooled | (%)

High- | Low- | High- | Low- | rugn- | Low-
users | users | users | users | users | users

Membership | Yes 73 8 40 18 113 20 139 47
association B

| INO o4 I 12 35 30 1u/ 43 132 35
1otal | 294 100

Source: Field Survey Data (2016)

4.1.10 Respondents’ Distribution According to Major Means of Transport

Tablke 4.10 presents the distribution of farmers’ means of transportation which mvolved the moving
of mputs and products from one place to another. This result depicted that 9.2% of the respondents
used bicycle as means of transportation, while 46.3% of the respondents used motorcycle, also
21.8% of the farmers used cars and 10.5% of the respondents used animals as ther means of
transportation. Those who used CSAP are found to own motorcycle as ther major means of
transportation. The inference gathered from the evident greater utilisation of motorcycle as means
of transportation is as a result of its ease of usage m the rugged terrain of farming; thereby
mamtaining an equivalent report with Adedeji et al, (2013). They equally observed that majority
of rural farmers are poor because of ther subsistent nature of farming which was characterised
with low mcome and hence lmitation to better means of transportation. It is mmportant to
underscore that the means of transportation employed could comstitute a bottleneck to fam ~ g
activities in general and CSAP m particular.
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Table 4.10: Disaggregation of Climate Smart Agricultural Users by Means of Transportation

Variable Categories | Katsma | Sokoto | Both suwes Pooled (%)
State State
High -|Low -|High -|Low -| High -| Low-
users users | users users | users | users
B Bicycle 11 0 7 9 10 v 27 9
Means of | Motorcycle | 53 6 48 29 101 35 136 46
transportat [—
Car 26 6 24 8 50 14 64 22
ion
FICK-Up 1Yy 4 s > 2/ 9 36 12
van
Animals 135 4 6 3 24 7 31 11
Total - 294 1100

Source: Field Survey Data (2016)

4.1.11 Respondents’ Distribution According to Housing Materials

The respondents used different materials for ther structural buildings; as such the result showed
that 14% of the respondents used mud-thatched houses, while 45% of the farmers used mud- zink
housmg materials which were the most common m the study area. 24% of the farmers used brick
zink materials and 17% of the respondents used concrete block. The results equally showed that
the proportion of farmers that are high-users of CSA were considerably higher for those who used
mud-znk and concrete materials. However, more than 50% of the respondents had mud/thatched
and mud/zinc house materials which equated Egwemi and Odo’s (2013) research. Relatedly, they
emphasised that rural farmers are poor and their poverty was a reflection of their dwelling place
because of their meagre resources, majority of them could not afford a decent buiding because of
the financial constramts. This mmplied that, as a result of the practices of CSA, the rural farmers
were able to pull ther resource together to build mud-zink houses unlke the mud-thatched houses
they were used to in the past and few of them were bemg elevated to building of brick znk and
concrete block zmk houses. Evidence from contextual review of livelihood of the poor m Ghana
by Korsi and David, (2001) showed a smmilar scenario, as majority of the farmers were living in
thatched buildings because of the poor financial resource base. The above situation pictured the
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primitive level of agricultural production and calls for the mtervention of government m all facets

of rural development.

Table 4.11: Disaggregation of Climate Smart Agricultural Users by Types of Housing

Materials
Variable | Categories Katsina >tate | Sokoto State | Both States Pooled | (%)
High- | Low- | High- | Low- | High- | Low-
users | users | users | users | users | users
Types of | Mud/thatched | 12 4 10 15 22 19 41 14
housi ]
OUSIBE “Mud/zine v 42 |23 102 |30 [132 |45
materials
DIICK/20¢ 30 4 I 4 13 | o4 | 1/ /1 4
Concrete o) b} I v s 42 I 3 50 v
Total 294 100

Source: Field Survey vara (2016)

4.1.12 Respondents’ Distribution According to Communication Equipment Used

Respondents’ distrbution according to communication equipment used denotes that the
respondents used different commmmication equipment as means of mformation transfer amongst
one another. These results clearly portrayed that 43% of the respondents used radio as their means
of commmmication, while 0.7% of the farmers used television whereas, 55% of the farmers used
Global System Mobile (GSM) and 0.3% used videos as their means of comnumication in the study
area. This mplied that (GSM) was the most acceptable means of commumication m the study area
because it possessed almost all the other features of commmmication like the radio, television and
video package in one system called handset hence, those farmers with GSM commumication
equipment’s have more access to mformation rehted to CSAP than any other means of
commumication because the synergy characteristic of the GSM possessing the other features in
radios, television and videos. These results aligned with Adeyemi, Alonye and Owolade’s (2013)
report, for they averred that majority (98%) of the respondents used GSM as therr means of

commumication.
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Table 4.12: Disaggregation of Climate Smart Agricultural Users by Communication

Equipment
Variable Categories | nawsma >uate | Sokoto State | Both States | Pooled | (%)
High- | Low- | High- | Low- | High- | Low-
users | users | users | users | users | users
Commumication | Radio 40 10 45 32 85 42 127 43
oquipment Televsion |2 |0 [0 0 |2 |0 |2 0.7
GSM 84 10 48 22 132 |32 164 56
Video 1 0 0 0 1 0 1 0.3
Total - T Lva N

Source: Field Survey Data (2016)

4.2 The Respondents Sources/Access to Water

Table 4.13 revealed the distrbution of the nwal farmers according to ther sources/access to water.
Some of the sources nclude; stream/river, deep well, borehole and public water. These water
sources are used for therr farming and domestic activities such as irigation, drinking, washing and
watering. A proportion of 25% of the respondents had access to stream/river as their major source
of water for mrrigation. However, only a minute ratio of 1.4% bad access and used public water for
irrigation. On a similar note, majority of the respondents (88%) had no access orused public water
as ther source of drinkable water. Furthermore, 77% of the farmers used borehole as ther major
source of water for washing ther household materials. About 65% of the respondents used
borehole water as their major sowrce for watering ther farm crops and ammals, viz. their
crop/livestock enterprise activities. Following these results, it is obvious that, there is lack of public
water in the study area while contrastingly, there exist a high rate of the use of boreholes for
drinkable water (84%), washing (77%) and watering of the respondents’ farm crops and animals
(65%), but only a few percentage (16%) used this water source for mrigation purposes. In addition,
a high proportion (57%) of the respondents utilised water from streams/rivers to water therr farm
crops/animals as shown i table 4.13. Hence, it is necessary to complement these sources by

ducing more dams which can also encourage ther grazmg activities.
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Table 4.13 Distribution of Respondents by Sources/Access to Water (n = 294)

Source of | Irmgation Drinking Washing Watering
water
Access No- Access | No- Access | No-access | Access No-access |
access access
Streamy /3 221 86 208 122 172 167 127
River (25) 75 29 7D 41) (59) (57) (43)
Deep Wel | 22 272 111 183 119 175 127 167
) 92) (38) (62) (41) (39) (43) (7
Borehole 47 247 248 46 225 69 192 102
(16) (84) (84) (16) (77 (23) (65) (35)
Public 4 290 35 259 8 286 6 288
Water (1.4) (98.6) (12) (88) 3) o7 2) (98)

Source: Field Survey Data (2016) Percentages in bracket

4.3  The Respondents Sources of Credit

As presented in Table 4.14, the respondents’ major sources of credit were from co-operatives and

family/relations. The average amount sourced from family and relatives as credit for high-users of
CSA amounted to W23, 868, while the low-users added up to ¥19,446. Meanwhile, the average

amount sourced from co-operatives society as credit for high-users of CSA was ¥22,955, while
for the Jow-users was }6,486. The results also revealed that majority of the high-users of CSA
bave more finds than the low-users of CSA. In Katsina State, the average mean of the high-users
of CSA source of credit from Non-Governmental Organization (NGO) was 3,548 whie in
Sokoto State, it was ¥2,322. It can be nferred that the high-users of CSA could justify ther credit

request because of their deep mvolvement mn CSAP.
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Table 4.14: The Sources of Credit

Source of credit ' Katsina State - Sokoto State ' Pooled
! Mean - Mean Mean Mean Mean Mean | t-vale
; High Low- | High Low- | High Low- | (p-vake)
g users (N) | users (¥) users ¥) | users () | users (N) | users (N)
§n=127 n=20 n=93 n=>54 n =220 n=74
Commercial :D.OO 5,556 8,032 5,000 4,636 5,405 0.19
Banks (0.85)
Mygro Fmance 3,225 0.00 787 0.00 1,818 0.00 -0.95
Banks | (0.34)
Non- 3,548 0.00 2,322 2,500 2,841 676 -1.13
Governmental i (0.26)
Organisation |
Co-operative 316,989 7,037 27,323 5,000 22,955 6,486 -2.60
Society 0.01)
Family/Relation 518,516 20,482 27,787 16,650 23,868 19,446 -0.99
s | (0.33)

Source: Field Survey Data (2016) P-Values in bracket

4.4

Constraints to the Use of Climate Smart Agricultural Techniques

The first objective aims at mvestigating constramts faced by respondents i clmate smart
agricultural activities. Subsequently, the nvestigation portrayed that the respondents m the study
area were faced with numerous constraints. These constraints ranged from lack of access to credit,
lack of access to extension agents and many others. A five point Likert rating scale was applied to
rank the constraints i the order of their mean sizes. This was essential to enable us identify which

of these constraints were major and posed a serious challenge to practice of CSA i the study area.

Table 4.15 showed that lack of processing technology, lack of demonstration of climate smart
agricultural techniques, lack of social mteraction, cost of mput, cost of labour, lack of awareness
of CSAP, lack of tec
hybrid (breeds), lack of access to improved crop varieties, lack of access to education a " lack of
of CSAP m the study area and ther mean

:al know-how, lack of time to practise CSA, lack of access to high quality

sess to credit were very serious problems i ter

sco  were above 3.05. However, lack of demonstration of climate smart agricultural techniques

and lack of processing technology were the two major constraints in the study area be 1se their
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mean score were 4.03 and 4.04 respectively. This mmplied that, there are no persomnel traimned to
help the rural farmers m the technical demonstration of CSAP and lack of industrial factories to
process the large quantity of agricultural products like the grams and animals produced by the

farmers i the study area.

Furthermore, access to market was not a major problem i the study area, because there were many
marketing chammels to dispose majority of the harvested agricultural products. The processing of
these farm products was their major challenge as shown i Table 4.15. Notwithstanding, access to
extension services, lack of mformation from radio, and lack of willingness to practise CSAP were
also serious constramts because ther mean scores was between 2.75 and 3.03. Although lack of
access to market was a problem, but it was not as serious as the mean score indicated, 2.69 that is
below 2.95. This was as a result of many of the buyers gomg to the farm gate to buy ther farm
products and the availability of daily and weekly markets in the rural commumities. For the high-
users of CSAP m the study area, lack of access to market was higher among household farmers in
Sokoto State than n Katsina States, while the low-users of CSAP experience more lack of access
to market m Katsma State than Sokoto State. Additionally, lack of access to extension services for
the high-users of CSAP was higher among household farmers m Sokoto State than mn Katsina
State. This can be credited to their poor educational facilities as observed n Sokoto. Table 4.15
dentified lack of the processing techmology as a very serious challenge because it had the highest
average mean valie of 4.04. In Katsma State 40% of the high-users of CSAP faced the problem of
lack of processing technology and 7% of low-users. Smmilarly, m Sokoto State, 29% of the high-
users of CSAP faced the problem of lack of processing technology and 17% of low-users faced
this problem but considering the pooled data, 69% of high-users saw it as a problem as against
24% for low-users. Hence, the lack of processing technology was the major constramt in the study
area; therefore industrialisation of the study area will go a long way as the only remedy.
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Table 4.15: Distribution of Higher

and Lower Users of CSAP by .,pes of Farming

Constraints
Types of Katsma Sokoto Both States Overall Mean Remark
Constraints High- | Low- |High- [ Low- | High- | Low- | Yes | No | Extent
Perceived user user | user user user User
LacK Or access | 40 |8 3U 22 76 30 106 | 188 | 2.70 Not
to market (15.65) | (2.72) | (10.2) | (7.48) | (25.85) | (10.2) | (36) | (64) Serious
Lack of access | 102 16 76 40 178 56 234 1 60 |3.89 Very
to credit (34.69) | (5.44) { (25.85) | (13.61) ( (60.54) | (19.05) | (80) | (20) Serious
Lack of access | 86 7 54 32 140 39 179 | 115 | 3.40 Very
to education (29.25) | (2.38) | (18.37) | (10.88) | (47.62) | (13.27) | (61) | (39) Serious
Lack of access | 73 9 40 23 113 32 145 [ 149 | 3.04 Serious
to extension (24.83) | (3.06) | (13.61) | (7.82) | (38.44) | (10.88) [ (49) | (51)
services
Lack of access | 89 12 51 33 140 45 185 | 109 | 3.37 vay |
to improved (30.27) | (4.08) | (17.35) | (11.22) | (47.62) | (15.31) | (63) | (33) Serious
crop varieties
Lack of access | 97 16 74 44 171 60 231 165 13.80 Very
to high quality | (32.99) | (5.44) | (25.17) | (14.97) | (58.16) | (20.41) | (79) | 1) Serious
breeds
Lack of time | 74 16 61 39 135 55 190 | 104 | 3.46 Very
to practise (5.44) | (20.75) | (13.27) | (45.92) | (18.71) | (65) | (35) Serious
CSA (25.17)
Lack of 108 16 74 47 182 63 245 149 |3.60 Very
techmical (36.73) | (5.44) [ (25.17) | (15.99) | (61.9) | (21.43) { (83) | (17) Serious
knowledge
7
" mation (26.87) | (3.74) | (17.01) | (6.46) | (43.88) | (10.2) | (54) | (46)
fr rado
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Lack of 94 16 47 171 63 234 1 60 |3.84 Very
awareness of | 31.. ., | (5.44) | (26.19) | (15.99) | (58.16) | (21.43) | (80) | (20) Serious
CSA practices

Cost of labour | 116 18 82 45 198 63 261 [ 33 |3.80 Very
is high (39.46) | (6.12) | (27.89) | (15.31) | (67.35) | (21.43) | (89) | (11) Serious
Cost of npur is | 114 17 84 43 198 60 258 136 |3.82 Very
high (38.78) | (5.78) | (28.57) | (14.63) | (67.35) | (20.41) | (88) | (12) Serious
Lack of social | 88 17 58 37 146 54 200 | 94 |3.26 Very
mteraction (29.93) | (5.78) | (19.73) | (12.59) [ (49.66) | (18.37) | (68) | (32) Serious
Lack of 67 12 37 29 104 41 145 | 14y | 2.9/ Serious
willingness (22.79) | (4.08) | (12.59) | (9.86) | (35.37) | (13.95) | (49) | (51)

Lack of 111 19 79 43 190 62 252 142 |4.03 Very
demonstration | (37.76) | (6.46) | (26.87) | (14.63) | (64.63) | (21.09) | (86) | (14) Serious
of CSA

techniques

Lack of lis | 2v 85 50 203 70 273 21 |4.04 Very
processing (40.14) | (6.8) | (28.91)| (17.01)| (69.05) | (23.81) [ (93) | (7) Serious
techmology

Figures in parenthesis are percemaEes of those who said yes
Source: Field Survey Data (2016)
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CHAPTER FIVE
DETERMINANTS OF CLIMATE SMART AGRICULTURAL INDICES ON CROP AND
LIVESTOCK ENTERPRISES

5.0 The Empirical Results and Discussion

This chapter advances the results of the analyses on the factors mfluencing the use of CSAP on
crops and livestock enterprises using the PCA and OLS muiltiple regression model The PCA was
used to generate the composite variable for the use of CSAP for each of the enterprises, namely:
maize, sorghum, millet, groundnut and livestock (goat, sheep, cattle, donkey and camel were
combined). Thereafier, these composite variables were organised as dependent variables n order
to analyse their correlates. The composite indices were constructed from six CSAP, including the
use of organic manure, agro-forestry, conservation agriculture, improved hybrids, mtegrated
crop/livestock management and irrigation.

5.1 Factors Influencing Climate Smart Agricultural Practice for the Maize Enterprise

The linear regression analysis was carried out in order to appraise the influence of farmers’ socio
economic factors on the use of CSAP on maize enterprise. The linear regression was used for this
analysis because it is a linear approach for modelling the relationship between a scalar dependent
variable “Y” and one or more explanatory variables “X”. Multi-collinearity test showed that the
mean V. nce Inflation Factor (VIF) was 1.52 as shown m table 5.1. The extrapolation gamered
from the appraisal is that the model is vod of any serious muilticollinearity problem while the
beteroscedasticity was automatically catered for, by the Stata sofiware using the robust option.

It follows that the results captured n Table 5.2 demonstrated that the whole model was statistically
significant (p<0.01), an indicator that the model was well fitted, and per se, the R-Squared value
0f0.2119 was obtamed. Consequentially then, the 21.19% of the variation m the values of climate
smart agricultural indices was ultimately explaned by the explanatory variables. Furthermore,
Table 5.2 presented the Ordinary Least Square (OLS) results for maze enterprise. A total of nine
variables were statistically significant (p<0.10). Also, age, gender, marital status and household
size were significant (p<0.10). Thus, the results evinced that a unit mcrease in age will result in
corresponding increase m the CSAP mdices on maize enterprise by 0.0264. This, however,
contradicted a priori expectation, and consequently suggests that CSAP on maize production might
have been used by these farmers for a long period, and so experience tends to give the older farmers
an . o the younger ones. Howbet, the results are contrary to the findings of Akinyemi et

al, (2009) for they su  ted that farmers’ participation in i _ :ultural activities s inver vy

related to ther age. They argued further that the older the farmers become, the less active they tend
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to be n ther participation i agricultural activities. Also, the results showed that more male
farmers used CSAP in the maize enterprise than ther female counterparts. This was in agreement
with the findings of Okeke and Onogwu, (2014) which revealed that majority of the respondent
farming households were male. The low percentage of women n farming may be as a result of
Ishmic religion practice which tend to restrict women participation i farming activities. On a
smilar note, existng and practicing marriages (monogamy and polygamy) significantly
augmented mcrease m the use of CSAP onmaize farms than their counterparts who were divorced,
widowed or single.

The results equally validated the work of Zitha, (2007) for the researcher found out that married
farmers benefitted from stabilised advantage and supportive assistance rendered by ther spouses,
which in tun provided a licrative boost in therr farming activities. Likewise, the work of Judy,
(2007) emphasised the dommance of agricultural activities by men m Sub-Saharan countries,
especially m the production of cash crops. Moreso, the result revealed that a unt mcrease in
household size decreases the corresponding CSAP indices on maize enterprises and this was in
agreement with the study of Makhura, (2001) who found that, the household size negatively
affected the chance of participating in the markets for borticulture and hvestock. Education,
housing materials, lack of time and State option were significant (p<0.01). Congruently, the results
suggest that those who had informal education (Arabic education) had significantly lower mdices
by (-0.2403) of CSAP for maize production than their counterparts who had formal education in
primary, secondary and tertiary levels. This is contrary to apriori expectation and also different
from the findings of Isaac, (2009) which asserted that education promoted agricultural activities

both among peasant and commercial farmers.

Meanwhile, the farmers with mud/thatched and mud/zinc houses had significantly lower usage by
(-0.7796) of CSAP i the production of maize when compared with those with brick/zinc and
concrete block zinc houses. The study showed a significant and negative relationship between
respondents who professed lack of time, and those who did not i terms of CSAP for the production
of maize. Concordantly, the results verified that those who lacked time to practise CSA had
significantly lower indices (-0.1462) of CSAP for maize enterprise than theirr counterparts who
had enough time. This is in agreement with Okulona and Ikuomola, (2010). Therr study affirmed
that farmers who had enough time and experience recorded faster and better changes from the
onset of rain, and consequ y were spared of the experiences associated the prevailing pest
mcidences, deser " ation threat and poor yields due to drought and flooding. Furthermore, Sokoto

State farmers had significantly lower rates of using CSAP for maize production than their
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Table 5.2 Factors Influencing Indices of Climate Smart Agricultural Techniques on Maiz

Enterprise
Maize CSA enterprise Coeflicient Standard error | t-value p-value
Age 0263797 0138967 1.90 0.059*

[ Genaer 600618 3175352 1.89 0.060*
Education -.2403243 0913511 -2.63 0.009%*x*
Marital .6383875 3534255 1.81 0.072*
Religion -.0795656 2310621 -0.34 0.732
Households -.0568359 0310621 -1.83 0.068*
Farm size 0328947 0240205 1.0z 0.186
Experience -.0106109 0149105 -0.71 0.559
Ownership -.1908068 3258319 -0.59 0.559
Land acquisttion 2637486 3132237 0.84 0.400
Labour -.0025226 2715146 -0.01 0.993
Membership 0.331398 1720026 0.19 0.847
Transportation 0549571 2182468 0.25 0.801
Housng materi. -.7796276 2003394 -3.89 0.000***
Commumication -.294856 144532 -2.04 0.042%*

[ kxtension contact -.0107841 0637598 -0.17 0.866
Lack of access to credit .0086644 1592249 0.05 0.957
Lack of time -.1461511 Su14007 0.91 0.000***
State 7709275 1785835 432 0.000***
Expenditure -2.97e-06 6.23e-06 -0.48 0.634
Constants -1.684111 6080197 -2.77 0.006
Number of Obs: 294
F (20, 273) 4.14

[ Prob>F 0.0000
R-Squared 0.2119

oot vise 1.1 T

Source: Computer Printout of Regression Analysis

Note: *, ** and *** means 10%, 5% and 1% level of significance respectively
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-2  ..ue .actors Influencing Climate Smart Agricultural Practice for the
Sorghum Enterprise

Additionally, the Ordinary Least Square (OLS) Regression result of sorghum enterprise in Table
5.3 signified that the F-statistics (0.0442) of the regression model was significant (p<0.05), an
affrmation that the model was fitting. The multiple coefficient of determination in R-Square of
0.0867 revealed that 8.70% of the variation m sorghum enterprise can be explined by the
explnatory variables mchided in the model

The Ordmary Least Square (OLS) estimation results in Table 5.3 disclosed that education, firm
size and bousing material were significant (p< 0.05). This mmplied that respondents who had
mformal education had significantly lower indices of CSA for sorghum production by (-0.1527)
than ther counterparts who had formal education. These results was contrary to the priori
expectation ard accentuated the mportance of formal education. Correspondingly, Okpachu et al,
(2014) emphasised that education could have a positive impact on the farmers if the curriculum is
emriched and applicable to ther farming activities. Also, Ayinde et al, (2010) found that the
educational level of farmers had asignificant influence on adoption and Oladelke, (2006) noted that
mtroduction of i | oved maize variety is not enough without a suitable complementary training
and practices such as planting distance, seed dressing, weed control method and storage techniques
to aid better performance of agricultural technology. Also, the result shows that a unit increase in
farm size will decrease the corresponding CSAP mdices by (-0.0589) on sorghum enterprises and
this was in contrary to the findings of Nambuya et al, (2005) who found that adoption of improved
varieties is positively correlated to farm sizes and that most farms with small land holding capacity
were not growing mproved varieties.

Housng material parameter was significant (p<0.01). This means that the farmers with
mud/thatched and nmd/zinc houses had ther indices of CSA bemng lower by (-0.5707) when
compared with those who owned brick/zinc and concrete block zinc houses. According to Stephen,
(2010) on different management practices and approaches that can contribute to the mprovement
of productivity and economic sustamability, the quality of housing materials was discovered to
promote good environment and enhance productivity of the farmers. The farmers m the study area
lived n nud/thatched buildings as a result of ther poverty level, and this has a consequence on
their commitment to CSAP i the study area.

84






5.3 Factors Influencing Climate Smart Agricultural Practice for the Millet Enterprise

The Ordmary Least Square (OLS) result in Table 5.4 shows that the F-statistics is significant at
p<0.05, hence the model was well fitted. The regression results indicated that five variables were
significant. Age and education were significant at p<0.01. It implied that a unit increase i age will
lead to a corresponding increase m the ndices of CSA n millet enterprise by 0.3282. In the same
mamner, Mohammed, (2008) postulated that . : influences farmers’ abilities to practice more
agricultural farming activities, adding that commercial abilty and farm management skills
mcrease with experience; assuch a farmer’s ability is a function ofage. Also, the results advocated
that those who bad informal education (Arabic education) had their indices of CSAP on millet
enterprise being significantly lower by (-0.2862) when compared with their counterparts with
formal education Ismaila et al, (2010) identified non-finctional education among the cereal
farmers m northern Nigeria and suggested that extension education should be participatory for it
to deliver the desired objectives.

Religion and housmg materials parameters were significant (p<0.10). Muslims had significantly
lower indices of CSAP on millet enterprise than Christians and Traditionalists by (-0.4846). This
is in lme with Macaulay’s (2014) work, who opined that northern farmers’ performance fell below
potentials because of ther episodic religious and ethics problems. The parameter of farmers’ lack
of access to credit was significant (p<0.05). This is an indication that farmers who lacked access
to credit had their mdices of CSAP on millet being significantly higher by 0.0779 when compared
with those who did not lack access. Per se, it contrasted with the work of Omi et al., (2009) for they
avowed that credit facilities contribute to household production efficiency and enhance their
farming operations. Nevertheless, there exists a uniformity of results between this current study
and Cresensia et al’s (2013), because they discovered that credit facilities produce a muiltiplier
effect for Tunisian farmers. Housing materials had significantly lower indices of CSAP on mullet
enterprise. This means that farmers with block/zinc housmg materials were bemng significantly
lower by (-0.357765) when compared with those with mud/thatched housing materials. This was
i contrary to the apriori expectation that support a good proper housing materials will ncrease
the millet enterprise. And this was in tuned with the findings of Chaipa and King, (1998), which
they stated that food gardening in Zimbabwe is predommantly practiced by house owners with
regular other ncome sowrces and who are in most cases better off and bave better access to
resources like storage facilities. This flustrates how household production is constramed by poor
resource base such as housing type. Household production is also hmited by lack of appropriate
production ifrastructure such as proper constructed building for housing crops and farm anmmals.
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was significantly lower by (-0.4830) than those who were informed by radios, televisions and

videos. In the same vein, Adamm and Odion, (2000) observed that lack of conmmmication caused
a great loss m animal output.

Farm size was positively significant (p<0.05). Thus, this connotes that a unit ncrease m farm size
will lead to corresponding increase i the mdices of CSAP by 0.0664 for lvestock farmers. A
similar result was registered in Philips, (2010) research, who concluded that livestock production
is dmectly linked with competiion of ammal for space, natural resources and food and feeding
supplement which was a fimction of farm size. Extension contact and lack access to high quality
hybrid were negatively significant (p<0.05). It denoted that respondents who had no extension
contact, besides experiencing lack of access to high quality hybrid had significantly lower use of
CSA for hivestock by (-0.1887) and (-0.4626) respectively. Philip et al, (2009) obtained a similar
result and attrbuted the poor performance to lack of fimding m the extension delivery system to

the farmers and paucity n coordmation of the extension programme n Nigeria.

Table 5.6: Multi-Collinearity Test of Variables

Variable VIF Tolerance Eigenvalue
Education 1.08 0.9260 8.5056
Religion 1.12 0.8950 1.0884

| Househoids 1.17 0.8513 0.9528
Farm size 1.20 0.8339 0.8854
Land acquisition 1.06 0.9430 0.6006
Labour 1.03 0.9693 0.4165
Membership 1.16 0.8632 0.3597
Conmmumication 1.19 0.8377 0.3422
Extension contact 1.02 0.9768 0.2737
Lack of access to credi. | 1.04 0.9652 0.2335
Lack of high quality| 1.08 0.9228 0.1604
hybrid.
Lack of time to practice | 1.05 0.9556 0.0971
<A
rack o1 processwyg | 1.12 0.8902 0.vooy
ter\km]l\m/

B ] l v.uL/v I

90






CHAPTER SIX
POVERTY DECOMPOSITION AMONG USERS OF CLIMATE SMART
AGRICULTURE

6.0  The Empirical Results and Discussion

This chapter expounds on the result on poverty rates for high-users and low-users of CSA. The
study computes relative poverty indices with Foster Greer and Thorbecke (FGT) and Equally
Distributed Equivalent (EDE) using households’ expenditure. The expenditure dimensions include
overall per capita expenditure as well as expenditure on food. All the results illustrated the
headcount of poverty {P(0)}, poverty gap {P(1)} and the poverty severity {P(2)} n every
decomposition techniques that was considered.

6.1 Evaluation of Poverty Rates for High-Users and Low-Users of CSAP

Several forms ofexpenditure shall be used to ascertain the income dimension of poverty; per capita
expenditure and food expenditure. Expenditure is often used as a proxy to mcome for two key
reasons: First, experience has shown over time that individuals are more comfortable and hence
more likely to be truthful about ther expenditures than ther mcomes. Secondly, expenditure
captures all streams of income other than just the salary that is usually thought of when posed with
the question of mcome eamed. It is on this note therefore that this study employs various
expenditure profiles to analyse poverty. Preponderantly, the essence of poverty, m relative term,
is ‘nequality’, an implication that poverty can also be described as relative deprivation (Bradshaw,
2006). The general popular poverty line was one US dollar ($1) per day, although according to
Pound, (2016) one dollar per day using the exchange rate of maira to dollar m 2016 which was $1
to N199.28 at the commercial bank rate while the parallel market rates, referred to as the black
marketers operate a black market rate at $1 to N201.68. However, the report of Vanguard News in
August, 2017 shows that the exchange rate of one nara to a dollar was $1 to N359.70, that is,
commercial bank rate; while the parallel market rates was $1 to N364.90. According to World
Bank, (2016) the current international poverty line is (§1.9) per day.
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Table 6.1 International Poverty Line in Two Different Periods

roverty | Late { Y ear) INIernatonal venaor 3 Government | ($)
Line poverty lne (§) | (parallel market rate (N)
rates) (N)
rebruary, 1.00 2u1.68 1.5883 | 199.28 1.6077
2016
August, 2017 | 1.00 364.90 0.8780 | 359.70 0.8907
February, 1.90 383.23 0.8360 | 378.10 0.8473
2016
August, zu1/ | 1.90 693.31 0.4621 | 683.43 0.4688

Source: Newspapers and bulletins

6.2.1 Poverty Rates for High-Users and Low-Users of CSAP for Per Capita Expenditure
Table 6.2 represented the total expenditure per head of each household which was cakulated as
total household expenditure divided by household size. Per capita expenditure therefore represents
overall expenditure per head n the household. The results for all the two measurements of poverty
evidenced that poverty head count was higher for bow-users of CSA than high-users, despite the
fact that these varying techmiques of measurements have different formmlations. Poverty head
count according to the FGT index for the total population was 9.13% for relative poverty. The
scrutiny of the poverty rate showed that, low-users and high-users of CSA were deprived of basic
human needs such as food and health care services; subsequently, the FGT relative poverty values
0f 10.23% and 8.76% for low-users and high-users of CSAP respectively were recorded.

Consequently, as represented by the individualised percentages, the deduction is that both low-
user and high-users of CSA were poor. In the case of FGT relative poverty mndex, when
disaggregated, the low-users of climate smart agricultural farmers were relatively 2% poorer than
high-users of climate smart agricultural farmers. This was resonated i the work of Olowa and
Olowa, (2010) that the major cause of poverty in Nigeria was the reluctance of the farmers to adopt
v farming techniques that will enhance their productivity, and CSA was one of such new
hniques. Ar :d tho : was ) p ~ :d out i the re h l¢ by el

et al, (2014). ey attested that the archaic farming methods of rural farmers make them to be
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vulnerable to poverty and that the situation needs government’s intervention for them to escape
the scourge of poverty.

This trend could be explined m two ways. First, poor farmers are unable to practise CSA due to
the extra costs for irrigation, organic mamwe and procurement of high quality hybrids. Second, the
avoidance of CSA could firther impoverish farmers since CSAP are the only sustamable means
of farming m this era of climate change. Poverty depth and severity as shown for FGT and EDE-
FGT followed the same trend as the poverty head count, therefore implying that ow-users of CSAP
were worse off than high-users. This firther buttressed the need for conscious efforts to be made
to enforce the practice of climate smart agricultural activities, principally as ameans of alleviating
poverty.

Table 6.2: Poverty Measurements of Per Capita Expenditure for Low-Users and High-Users
of CSA

Measurement | Population P(0) P(1) P(2) Poverty Poverty | Poverty
Technique Ine N)|lne ($1)] lne (51.9)
per/month | per/day | per/day
FG1 nelative | Low-user CSA | 0.102326 | 0.024100 | 0.011050 | 6520.62 0.5966 | 0.3135
Index High-user v.us/039 | 0.018310 | 0.005462 | 65vu4.05 v.ovd2 103127
CSA
Total 0.091256 | 0.019732 | 0.006838 | 6508.5/ v.ov4s 1 0.3129
Population
EDE-FGT Low-user CSA 0.024100 | 0.105120 | 6520.62 0.5966 | 0.3135
Relative High-user 0.018310 | 0.073906 | 6504.63 0.5942 10.3127
Index CSA
" Low 0.019732 | 0.082693 | 6508.57 v.oy45 | 03129
Population

Source: Author’s Computation

6.2.2
Table 6.3 presented the food expenditure poverty wherem we c

Poverty Rates for High-Users and Low-Users of CSA for Food Expenditure

ider only a portion ofhousehold
expenditure on food per head. The results for food dimension of poverty manifested the same trend
as with that of per capita expenditure. It pictured a wider gap between low-users and high-users,
with low-users of CSAP having consistently higher poverty head count than high-users of climate

smart agricultural farmers. Also, poverty gaps and poverty severity for food dmension followed
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the same trend with equally higher gaps than those of per capita expenditure. The results for all
the measurements of poverty status shows that poverty head cowunt is higher for low-users of CSAP
than the high-users, despite the fact that, all these various techniques of measurement have
different formulations. Poverty head count according to the FGT index for the total population is
12.87% for relative poverty. It connotes that the average CSAP farmers have deprivation of food.
However, i the case of FGT relative poverty index the relative poverty values of 17.83% and
9.88% indicate that 18% and 10% of low-users and high-users of CSA were poor respectively.
And when disaggregated, the low-users of CSAP farmers were relatively 8% food poorer than
high-users of clmate smart agricultural farmers. This was in consonance with the results of Robert
et al, (2016) that CSA will be impactful when the strategies of the farmers brings development
and this will be visble and evident on the farmers productivity. Additionally, this result was
confrmed in the Obayeln and Orosile, (2015). The study contended that food poverty is more
pronounced among rural livelihood farmers who are basically subsistence farmers. This again aptly
proved that low-users of CSAP farmers have higher poverty rates than the high-users for food
expenditure and per capita expenditure. This is the same for relative poverty measurements of FGT
and EDE-FGT.

Table 6.3: Poverty Measurements of Food Expenditure for Low-Users and High-Users of
CSA

Measurement Population P(0) P(1) P(2) Poverty Poverty | Poverty
Technique lne (N) | Ine ($1) | line

per/month | per/day | ($1.9)
per/day
FGT Relative | Low -user CSA | 0.178295 | 0.079972 | 0.044431 | 993.41 0.0905 | 0.0478
Index High-user CSA | 0.098784 [ 0.035594 | 0.020157 | 1152.03 | 0.1052 | 0.0554
Total 0.128675 | v.u48499 | vwzrozr | 1112.96 0.1017 0.0535

Population
EDE-FGT Low -user CSA 0.079972 | 0.210787 | 993.41 0.0905 | 0.0478
Relative Index I “iser CSA 0.035504 | 0.141974 | 1152.03 | 0.1052 | 0.0554
Lol 0.0484y> | v.ivovia | 111270 U.LuL s 0.0535

Population

Source: Author’s Computation.
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6.3  Effect of Climate Smart Agricultural Practices on Poverty Status

6.4 Empirical Results and Discussion

To ascertan the fourth objective which is to determme the effect of CSAP on poverty status of
rural farmers, the researcher used an nstrumental variable (IV) probit regression model The post-
estimation tools for I[V-Probit analysis identified these selected mstrumental variables (lack of
access to CSAP, sources and use of water from borehole for drinking and quantity of millet per
yield) to be strong and not weak for the analysis which were meant to cater for the potential
problem of endogeneity m the analysis. In addition, the choice of nstrument was hinged on the
need to allow consistent estimation as requred when the explanatory variables (covariates) are
correlated with the error terms i a (2SLS) probit regression reltionship. The study employed
variables such as lack of access to CSAP, sources and use of water from borehole for drinking and
quantity of millet per yield to mstrument CSAP for matze, sorghum, livestock, and crop/livestock
enterprises, while lack of access to CSAP, quantity of sorghum per yield and use of irigation were
used to mstrument CSAP for millet and groundnut (which are the key mdependent variables in
each of the six setups for testing the effect of of CSAP on poverty status of farmers). It is worth
noting that, CSAP for matze, sorghum, millet, groundnut, livestock and crop/livestock (the key
independent variables) are quantitative variables that have been achieved with the aid of the
Principal Component Analysis (PCA). In additon, the test for mmlti-collinearity among the
variables was carried out with Variance Inflation Factor (VIF), the mean VIF was found to be 1.55
m the analysis and the high level of tolerance computed for the variables mdicates that there was
absence of serious muilti-collinearity m the analysis. Variables with negative parameters imply a
negative relationship with dependent variable while those with positive ones ndicate a posttive
and direct relatonship with dependent variable. Meanwhile, the dependent variables represent
poverty status wherein one represents farmers whose monthly income is less than $US 1.9 and
zero otherwise. To that end, this chapter shows to what extent CSAP for maize, sorghum, millet,
groundnut, livestock and both crop/livestock enterprises affect poverty status of farmers m the
study area.

6.4.1 Effect of CSAP on Poverty Status of Farmer’s Maize Enterprise

The study examined the effect of CSAP for maize enterprise on poverty status of farmers m the
study area and the results have a probability chi-square of 0.000, showing that the overall model
is significant. The findings validated the fact that CSAP for maize enterprise, age, education,
housing materials and State were significant determmants of poverty status, given that ther z-

values are greater than 1.96 and therr probability values are less than 0.05. Table 6.5 presents the
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outcomes of analyses for the effect of CSAP on poverty status of the respondents using Two-Stage
Least Square (2SLS) Probit model The mstrumented results were meant to correct for the likely
problem of endogeneity. Additionally, Wald test of exogeneity was statistically significant
(p<0.01) in the fitted model The result idicates that the inclision of maize clmate smart
agricultural enterprise as an endogenous variable was reasonable and the selected mstruments
satisfied the necessary conditions (Gujarati 2004). The Wald chi-square statistics was also
statistically significant (p<0.01), showing that the model produced was a good fit and estimated
parameters were jomtly unequal to zero. The results showed that CSAP was significant and had a
negative relationship with the odds of bemng poor for farmers mvolved i maize enterprise. In fact,
the result suggests that a unt mcrease m CSAP reduces the probabilty of farmers mvolved in
maize production to be poor by 0.7582123. This is expected a priori, as CSAP should generally
mprove production and comsequently reduce poverty. This was expected because CSAP had
mpacted greatly to the farmers’ means of livelihood and also changed therr poverty status. This
findings was confirmed m the research carried out by FAO, (2013) that agricultural policies such
as CSA are the basis for achieving food security and mproving livelihoods and that an effective
combination of sustamable agriculture and climate change policies can boost green growth, protect
i”  environment and contrbute to the eradication of lunger and reduce high poverty rate n the

rural areas.

Equally, education was significant and mversely related to the probability of bemg poor.
Possession of mformal education, decreases the probability of being poor by 0.2624578. This is in
agreement with Prasad et al’s (2006) study. The researchers discovered that cereal farmers who
practiced CSA in Tanzania had higher yield compared with ther counterpart because education
accelerated the rate of comprehension of the technicality associated with the used of climate smart
agricultural techniques. Onthe other hand, age was significant and had positive relationships with
the probability of being poor. The result shows that a unit increase in age, increases the probability
of farmers being poor by 0.0328457. Then, it follows that the older the farmers become, the higher
the possibility for them to be poor. This corroborated the findings of Sokoya, (2006) that farmers
tend to be less productive as they advance in age because their natural strength dimmishes, likewise
their mental capability.

The results showed that housing materials was significant and had a negative relatonship with
probability of bei  poor for fa s ze enterprise. ... analysis mdicated that aunit mcrease

i the mumber of farmers that used bricks or concrete (cement)/zinc materials for building reduces

the probability of the respondents being poor by 0.7496268. This is equally articulated m the
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6.4.2 Effect of CSAP on Poverty Status of Farmer’s Sorghum Enterprise

The Table 6.6 has expanded upon the effect of CSAP for sorghum enterprise on poverty status of
farmers m the study area. The probability chi-square of 0.000 shows, that the overall model is
significant; given that at least one of the regression co ™ ‘ents in the model is not equal to zero.
The results disclosed that CSAP for sorghum enterprise, marital status, farm size and housing
materials were significant determmants of poverty status, considering that their z-valies were

greater than 1.65, hence they were significant, at least 10% significant level

Agam, the results of the Table 6.6 attested that CSAP was significant and had a negative
relationship with the probability of beng poor for farmers mvolved i sorghum enterprise.
Apparently, the mspection divulged that a unit increase mn CSAP resulted in a reduction of the
probability of farmers mvolved m sorghum production to be poor by 0.8615877 as expected a
priori and consequently mamtaining a parallel with the output of James et al’s (2013) work, for
they asserted that CSA has a multiplier effect on farming household’s livelihood and the
commumity in which they are living. Contrary to the previous case, farm size had a significant and
negative relationship with the probability of bemg poor. This is n accordance with the expected
assumption, given that as farm size increases, production should increase thereby reducmg the
odds of being poor. A unit increase m farm size, reduces the probability of the farmer being poor
by 0.0679061, thus, portraymg a compatible upshot with Sadiq et al’s (2015) research. They
avowed that, farm size produced the incremental effect on sorghum producton m Niger State
because the process mvolved the employment of more mput factors. Also, the results depicted that
marital status was significant and has a negative relationship with the probability of bemg poor for
farmers mvolved i sorghum enterprise. It was recorded that a untt increase in the number of
farmers that are married reduces the probability of farmers involved m sorghum CSAP to be poor
by 0.7033051. This was analogous to the report presented by Aliyu etal, (2016) they voiced that
majority of the respondents were married and this may be due to the fact that married respondents

are more engaged in the strategies because they have to farm in order to feed ther family.

Therefore they have to go to the farm and engage m these activities to prevent the effect of
agricultural deforestation on ther farms and concurrently improve ther productivity, and
mvariably leading to mcrease i their mcome, social and economic requirements. Additionally,
housing materials was significant, posing a negative relationship with the probability ofbemng poor
for© 1 osc prise. T re "1 ted ~ " a ea “er o7 mers

bric’ or cor > reduces the probabilty of the respondents bemg po by

0.5943: . A matching result was ascertained m the findings of Devendra and Chantalakhana,
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6.4.3 L.._ctof _JAP on Poverty Status of Farmer’s Millet Enterprise

Table 6.7 attempt to estimate the effect of CSAP on poverty status, the study then mtroduced the
climate smart agricultural index for millet enterprise. The results eventually showed a probability
chi-square of 0.000, a token that the overall model was significant. The results also mdicated that
CSAP for millet, age, education, housing materials and State were  ificant determmnants of
poverty status, considering that they were all significant at 10% significant level

The results from the Table 6.7 show that CSAP was significant and manifested a negative
relhtionship with the odds of being poor for farmers mvolved m millet enterprise as that of maize
and sorghum. In pomt of fact, the result suggests that a unit mcrease in CSAP for millet, reduces
the probability of farmers mvolved i millet production bemng poor by 0.8618127. This was
equivalent with the report of World Bank, (2011) the body affrmed that, experience has shown
that growth in the agricultural sector which include CSAP are highly effective m poverty reduction
and increasing food security. In the meantime, age had a significant and positive reltionship with
the probability of bemng poor. The result ferred that a unt mcrease m age, mcreases the
probability of farmers being poor by 0.0333073. Hence, it talied with the studies of Maurice,
(2005); Amaza et al, (2006) and Zakuwi, (2013) for they reported a significant relationship
between farmers’ age and efficiency in agricultural production, and that younger farmers have the

tendency to operate more efficiently than older ones.

Furthermore, the result presented State as significant and also with positive relationship and the
probability of being poor for farmers that participated m millet enterprise. Additionally, education
is significant and mversely related to the probability of being poor. Respondents who had nformal
education, decreases the probability of being poor by 0.2404237. This is probably because
education contributed to knowledge in the area of technical know-how, hence more productivity
and mcome. This is m conformity with the work of Mohammed et al, (2014) who stated that
climate change adaptation is greater for those who have higher educational fulfilment compared
to illiterate farmers. Patently, it is evident that educated farmers have more knowledge and respond
to anticipated changes promptly, are better able to forecast fiture scenarios and overall have
greater access to information and opportunities than others, which might nspire adaptation to
climate change. Moreover, several studies found out that education alo positively and
significantly affects agricultural productivity and the adoption of new technology (Quayum and
R A \'A e 1 \ it
ive rc ionship with the probability of bemg poor for farmers m millet en e.

The result indicated that a unit increase in the number of farmers that used bricks or concrete zinc
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reduced the probability of the respondents being poor by 0.357765. ..is result revealed that the
rate of poverty in Katsina State is I " "er than Sokoto State as a result of I * population m the
former; hence the Sta  with high dependency ratio terx | to be m  vulnerable to poverty than
the one with less dependency ratio. This was in agreement with the findings of Achem et al, (2013)
which stated that farmers are faced with family welfare and other living expenses for such a large
dependants and these expenses justified the low saving at the end of every harvest season aside the
fact that most farm produce are consumed by the large household members.
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6.4.4 Effect of CSAP on Poverty Status of Farmer’s Groundnut Enterprise

The study further nvestigates how CSAP for groundmits enterprise affect poverty status of farmers
in the study area. The estimation results in Table 6.8 show that the overall model is significant
given the probability chi-square of 0.000. The results also ndicated that CSAP for groundnut
enterprise, age, education, househokds’ size, experience, housing materials and State were
significant determinants of poverty status at 10% level of significance. This is very similar to the
marze scenario but differs from that of the sorghum and millet scenario. The results further show
that CSAP for groundnut is mversely proportional with the probability of being poor for farmers
mvolved m groundnut enterprise. As such, the results suggest that a unit increase n CSAP reduces
the probability of farmers mvolved m groundnut production to be poor by 0.719364. Again,
education is significant and mversely related to the probability of being poor. This tme, it is
significant at 10% level of significance. The respondents who had nformal education, decreases
the probability of bemng poor by 0.2350159. This was n consonance with Okunmadewa and
Omonona’s (2005) submission, that extension education was good machinery through which

education can be mplemented on the farmers for ther sustainable agricultural productivity.

Additionally, age had positive relatonship with the probability of being poor. The result shows
that a unit increase in age, mcreases the probability of farmers being poor by 0.0428294. This was
mn line with the findings of Rekwot, (2014) who discovered that older groundnut farmers were poor
and were not able to optimize ther production efficiency because of their mability to update useful
mformation that are pertiment to groundnut production. The results show that household size was
significant and had a positive relationship with the probability of being poor for farmers mvolved
m groundnut enterprise. Subsequently, a unit increase in farmer’s household size increases the
probabilty of farmers mvolved m millet CSAP to be poor by 0.1262777. This is not surprising
given that the larger the household size, the higher the dependency ratio. This was m line with the
report of Mathonze, (2000) who stated that the size of the household was found to have a negative
impact on farm income. A large household size which is actively mvolved mn farming is useful to
provide farm labour but household size that is big and most members are just dependants, makes
the farming household to be vulnerable to poverty, a view supported by Nganga, (2009). The study
attrbuted large hou old sizes to the desire to have enough family labour which in most cases
end up having more children to care for their daily needs. This may be understood from the view

T p ‘ !
of the respondents are Muslims and polygamy is not abhorred by its adherents. Experience was

another variable that exhibited a significantly mverse relatonship with the probability of being
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poor with groun it ent . e. Obviously, a unt increase in experience reduces the probability
of being poor by 0.0236805. This is expected a priori given that experience should mprove
expertise and consequently optmmize production. A smmilar knowledge was noted n Asogwa et
al’s (2012) findings, for the researchers discovered that experienced farmers were more
productive because they were able to leam from their past experience and a consequent ability to

solve present ch ™ 1ges and boost ther proc  ion and ncome.

As regards the analysis on housing materials, the mvestigation depicted that it was significant,
asile manifesting a negative relationship with probability of bemng poor for farmers i groundnut
enterprise. The result indicated that a unit mncrease i the number of farmers that used bricks or
concrete zinc reduces the probability of the respondents being poor by 0.4015493, demonstrating
a uniform outcome with the study of Ajibefun, (2006). According to Ajibefun (2006), lack of
proper management i terms of housing and health care used by farmers among other factors are
responsible for the ow agricultural productivity, addmg that madequate housing is one of the
major problems detrimental to the mmprovement of production and productivity i Nigerian

agricultural sector.

Finally, the coefficient of respondents State of origm is positive (0.4897395) and significant at
p<0.01 level of significance. This indicated that farmers had significantly high rates of poverty in
Katsina State for groundnut climate smart agricultural enterprises than ther felow farmers in
Sokoto State.
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6.4.5 Effect of CSAP on Poverty Status of Farmer’s Livestock Enterprise

This segment explicates the effect of CSAP for livestock on poverty status of the rural farmers. To
that effect, the study in Table 6.9 shows that the chi-square probability is 0.000, hence the overall
model was significant. The results authenticated the fact that CSAP for livestock, education,
household size, farm size, membership of association and extension contact were significant
determinants of poverty status of farmers m the study area at 10% significant level The negative
sign of the climate smart agricultural livestock index pointed to an nverse relationship between
the practices and probability of bemng poor. This means that for all the crops (maize, milet,
sorghuim and groundnut) considered and then the livestock, CSAP significantly and mversely
relates with the probability of being poor as expected a priori. The practice of CSA for livestock
production reduces the probability of being poor by 0.6438993. This further buttresses the need
for farmers i crops and livestock enterprises to take the practice for CSA more seriously, i order
to mmimise poverty and this was n agreement with the report of FAO, (2015) which revealed that
livestock productivity mncreases the efficiency of soil and other agricultural mputs which offers
higher returns to farmers, hence mncreasing food availability and reducing high poverty rate in rural

conuumity.

Education is equally significant and mversely related to the probability of being poor. Respondents
who had informal education, reduces the probability of beng poor by 0.312885. This was in
relation to adoption of agricultural mnovations which is also easier and faster among the educated
farmers, as orchestrated by Njoku, (1991) and Amaza et al, (2006) and thus, moves them closer
to the frontier of agricultural output. Household size and farm size had a significant and direct
rehtionship with the probability of bemg poor. A unt mcrease in household size significantly
mcreased the probability of being poor by 0.1447581. This is not surprising given that the larger
the household size, the higher the dependency ratio. This was in lne with the findings of Anyanwu,
(2013) who reported that poverty is high for a large household’s size because of the high rate of
dependency ratio with little or no resources to care for the larger households’ srze. Membership
association was another variable that indicated a significantly mverse relatonship with the
probability of bemg poor with livestock enterprise. This mplies that a unit increase m membership
association will reduce the probability of being poor by 0.33870S. This is expected a priori given
that membership of an association by the respondent will be more knowledgeable than other
members as a result of the mteraction, and this was i agreement with the findings of Agbamu,
(2006) who argued that the greater the participation of a farmer m social organization and the more

mteraction with others farmers, then the earlier his adoption of mmovations. Furthermore,
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commumication equipment also flustrated a significant mverse relationship with the probability of
being poor with livestock enterprise. The inspection manifestly depicted that a unit increase in
commumication equipment will reduce the probability of bemg poor by 0.2586087. It is also an
expected a priori, knowing that proper mformation is a stimmlant that affects and naturally
eventuates m proper transformation of resources such as agricultural productivity. This was also
m agreement with the fmdings of Johnson, (1999) who reported that, Tele-communication
opportunities allow spatially parted production, usmg mformation technology to synchronize
production activities, splits the traditional workshop and E-commmerce, which can lead to rapid
economic growth and brings about more output and ncome. The results show that State is
significant and has a positive relationship with the probability of being poor for farmers engaged
m livestock enterprise. This result mdicated that poverty rate n Katsina State is higher than Sokoto
State as earlier discussed due to the high rate of dependency ratio.
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6.4.6 Effect of CSAP on Poverty Status of Farmer’s _.op/Livestock Enterprise

This section articulates the effect of CSAP for the combination of the two major enterprises,
namely, crop and livestock enterprises m the study area. In this case of crop/livestock CSAP, the
researcher tried to use separate enterprise as an endogenous variable to run the instrumental
variable for the probit model analysis but the amalysis was not conmverging, which means the
contimious output results was not concave; hence the need for combming the mdividual CSAP for
each crop and livestock for the Principal Component Analysis (PCA) to generate the crop/livestock
clmate smart agricultural mdex. Table 6.10 displayed the results of the analysis for the effect of
CSAP on the poverty status of farmers using (2SLS)-probit model The mstrumented results were
mtended to correct the possible problem of endogeneity. However, Wald test of exogeneity was
statistically significant at 1% m the fited model The result extrapolated that the presence of
crops/livestock climate smart agricultural enterprise as an endogenous variable was satisfied and
the selected mstruments justified. The Wald chi-square statistics was also statistically significant
1%, showing that the model produced a good fit and estimated parameters were jomntly unequal to

ZLTO.

The probability chi-square of 0.0000, shows that the overall model is significant for the combined
analyses. The results demonstrated that CSAP for crop/livestock enterprises, age, education,
household size, experience, housing materials, commmmication equipment and State were
significant determmants of poverty status of farmers m the study area at 10% significant level The
negative sign of the climate smart agricultural crop/livestock mdex shows an mverse relations hip
between the practices and probability of being poor. This means that for all the crops and hivestock
considered, the CSAP significantly and mversely relates with the probability of bemg poor as
expected a priori. The practice of CSA for crop/livestock production reduces the probability of
being poor by 0.5121226. This was m lne with the report of FAO, (2013) which stated that,
agricultural sectors such as crops and livestock have transformed themselves m order to feed a
growing global populaton and provide the basis for economic growth and poverty reduction and
this transformation accomplished natural resource base such as organic manure from agricultural
waste. Furthermore, age, households’ size and farm size had a positive relationship with the
probability of being poor. The result shows that a unit mcrease i age of the farmers mcreases the
probability of respondents being poor by 0.0318688. This aligned with the findings of Magxinga
etal, (2005) which stated that as a farmer’s age increases, it becomes more difficult to respond to
opportuntties incliding accessing the local market. Age can, to a large extent, also affect the

response to modern mnovations in farming activities such as the CSAP. Smlarly, this result
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coincided with the findings of Anyanwu, (2013) which reported that the level of poverty increases
as we go up the age ladder. Additionally, Gan, Sen and Yun, (2004) put forward a life-cycle
hypothesis, which stated that poverty is relatively high at young ages, decreases during middle age
and then increases agamn at old age when the law of dimmishing returns start to manifest. The
households’ swe presented a similar categorization with respect to age; an increase i households’
sze will ako lead to a comespondng mcrease in the probabilty of farmers being poor by
0.1177648. This result ako agreed with the a priori expectation because as dependency ratio
increases m the family, the household becomes poorer due to the number of family members to be
fed, m addition to taking care of ther well-being. This was n agreement with Gan, Sen and Yun,
(2004) that large households are associated with poverty. Yet still, according to Achem et al,
(2013) large family size can sometimes be an asset to the farmers m terms of available work
force/labour, even though often times a farmer is faced with the challenges of providing social and
welfare facilities such as feeding, education, shelter, health care and other living expenses for such
a large number of dependants. Ultimately, these expenses account for low saving at the end of
every harvest season, aside the fact that most farm produce are consumed by the large household

members.

Furthermore, education is significant and mversely related to the probability of being poor, the
farmers who had nformal education decrease the probability of bemg poor by 0.3717899, showing
a correspondence with Joseph and Bayei’s (2014) study. They stated that majority had attended
Arabic education and could read and/or write m Hausa or Fulami language. This can be attributed
to the fact that the Arabic education is usually taught to the youth at tender ages, thus enablng an
improvement i terms of agricultural activities, and a resultant reduction in poverty. In addiion,
on the word of Anyanwu, (2013) the level of education is an mportant determmant of poverty.
e research he carried out in 2010 was a proof that Nigerians who had little or no education
experienced greater poverty. He also stated that education increases the stock of human capital,
which in tum increases labour productivities and wages; hence a decrease m education will result

i a corresponding increase i the poverty level of an mdividual

Moreover, the survey showed that experience was significant and had a negative relationship with
the probability of being poor for the crop/livestock enterprise. Thus, a unit increase m the number
of farmers’ years of experience decreases the probabilty of the respondents bemg poor by
0.0192952. The implication is that, the farmers will be more knowledgeable due to the experiences
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they acqured from various past events. Evenly, Olayemi, (1998) verified that experience is
proportional to age because as the ages of the farmers increase, simultaneously years of experience
also mcreases. It is believed that the higher the years of farming experience of a farmer, the more
the ability of such farmer to make good farm management decisions giving him all the necessary
finding at his disposal Equally, housing materials was significant and has a positive relationship
with probability of beng poor for farmers i crop/livestock enterprise. The result indicated that a
unit mcrease i the mmmber of farmers that used bricks or concrete zinc increases the probability
of the respondents being poor by 0.5346467. This may be as a result of the high cost of the building
materials such as cements and znc which sometimes the rural farmers cannot afford due to
madequate mcome from their agricultural productivity. The result mamtained a uniformity with
the fndings of Okoli ef al, (2009) and Ajak, (2007) who reported that 62 % of livestock farmers
m northem Guinea Savammah of Nigeria constructed their livestock house (pens) with brick and
roofed with thatches. The floor spacing per animal was found to be madequate and msufficient
good roofing with ron zinc could expose the animals to il health and facilitate the spread of
contagious diseases leading to high livestock mortality rate and poor performance (Bastianelli et
al, 2002).

Additionally, the result of the analysis mdicated that commumication eq , nent was significant
and has a negative relationship with probability of bemng poor for farmers of crop/livestock
enterprise. The result revealed that a unit mcrease m the mumber of commmmication equipment will
reduce the probability of the respondents being poor by 0.2776469. It harmonized with the report
of World Bank (2008), which stated that promotng modem technology i mformation and
communication systems helps enabling producer groups or farmers to access market information
and acquire professional advice necessary for modem supply chamn management and effective
participation in the policy discussion. Also BNARDA, (2005) reported that after the
mplementation of National Special Programme for Food Securty (NSPFS) m selected
commumnities in Benue State, beneficiaries enjoyed GSM commmnication handsets bought through
mcreased mcome from NSPFS mtervention and which m tumn helped rural farmers m their
agricultural productivity. Equally, the result revealed that poverty rate m Katsma State is higher
than Sokoto State as shown by previous mdicators, especially the high-dependency ratio.
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6.4.7: The Multidimensional .. verty Index of (2SLS) Analysis for Crops and Livestock
_JA Luterprises

This section of the study focuses on the utilization of multidimensional poverty ndex of two stage
least square to ascertain the effect of CSAP on the nmiltidimensional poverty index of the
respondents m the study area. The post-estimation tools for the multi-dimensional poverty index
of 2SLS identified the selected mstrumental variables such as expenditure on inorganic manure,
education and State to be strong and not weak, to mstrument CSAP for crops, livestock and
crop/livestock enterprises. CSAP for crops, livestock and crop/livestock enterprises are the key
mdependent variables m each of the three scenarios for testing the effect of CSAP on the
nultidimensional poverty index of the respondents in the study area, while in contrast, the MPI
was developed to be the dependent variable. However, CSAP for crops, livestock and
crop/livestock (the key mdependent variables) are quantitative varables that have been achieved
with the aid of the Principal Component Analysis (PCA). The estimation results show a high R-
Square of 75% for both crop and livestock enterprises, and 77% for crops/livestock enterprises,
suggesting a very high predictability level of the dependent variables by the independent variables.
Also, all the three probability chi-square of 0.000 shows that the overall models were significant
at 1% level of significance.

6.4.8: Effect of CSA on Multidimensional Poverty Index of (2SLS) Analysis for Crops
Enterprise

«uis study exammned the effect of CSAP of crops enterprises on the multidimensional poverty
index using (2SLS), and Table 6.12 showing the probability chi-square of 0.000, meaning that the
overall model is significant, and the mean VIF is 1.52, which implies that the model is void of any
serious multicollinearity problem. The result of the analysis showed that CSAP for crop
enterprises, age, religion, ownership of farmland, membership of association, housing materials
and commmmication equipment were significant determinants of deprived multidimensional
poverty index of the respondents in the study area, given that therr z-values were greater than >1.96
and their probability values were less than <0.05.

The res © of the Table 6."~ depicted that CSAP with crops enterprise was significant and had a
negative relationship with 1... .. In fact, the result suggests that a unt increase n climate smart
agricultural practice, reduces MPI of farmers mvolved i crop production by 0.3007364. This is
expected because CS'~ ° 7 generally mprove icultural productivity and consequently
reduced poverty. This was expected because CSAP had impacted greatly to the respondents’
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means of livelihood and also changed ther poverty status. ..is was in support of Aggarwal et al.
(2000) who m their resear = work titled, ~— onomic benefits for CSAP to smalholder farmers in
the Indo-Gangetic Plimns of India’ stated that CSAP improve crop yields as well as net returns.
The econometric analysis indicates that implementations of CSAP and technologies i smallho lder
farms in the IGP of India, have significant mmpacts on the changes i total production costs and the
yield of crops. However, the age of the respondents who engaged i crops enterprise was
significant and had positive relationships with MPI. The result showed that a unit increase m the
age of the farmers increases the MPI by 0.0211582. This mmplied that the older farmers become,
the higher ther MPI. ..is was not m consonant with the findings of Rogers, (2003) who upheld
that the perceived attrbutes of an mnovation i agricultural activities such as agricultural
techniques would vary according to mdividuals different personal characteristics such as age,
experience and commmmication channels. Perception about these attrbutes of mnovation will
mfluence adoption of behaviour and the perception about such new techniques, the age and
experience are major factors that play out.

In addition, the result showed that religion was significant and had a neg @ relatonship with
MPI for farmers i crop enterprises. The result mdicated that practicing Islamic religion, had their
MPI being reduced by 0.3908004; when compared with non-Muslims. This goes n lne the
findings of Apata and Awe, (2014). They stated that religion is significant to production and their
coefficient of significance was negative mplying thus, people that belong to Islamic religion are
more productive than those that belong to other religion This may be due to different level of
access to production mputs and opportunities given to the major religious sect n the study area.

Additionally, the result of the analysis demonstrated that ownership of farmland was significant
and had a posttive relationship with MPIL. The result revealed that a unit ncrease in the number of
farmlands” ownership increases the MPI by 0.6637031. In the same way, Eze et al, (2011)
confrmed that greater than half of the rural farmers in his study area had full ownership of
farmland. By mplication, because of the less practices of the land temure system in the area, land
ownership is obviously by inheritance and purchase among other forms. This revealed the fact
that, constant transfer of land rights via mheritance led to land fragmentation thereby reducing
farm size, and a folowing reduction m productivity — * However, m = " of

association was also significant and had a negative relationship with MPI for the respondents in
crop enterprises. The result indicates that a unit increase i the number of membership of an
association reduces the MPI by 0.874686. Relatedly, the fmdings of Frankln and Patience, (2014)
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confirmed that membership in farmers’ cooperative societies is very high among farmers i their
study area. This was attributed to the benefits that members derived from their cooperatives’
organization. The most common benefits mclude fmancial assistance, access to essential and
scarce production nputs, and a form of insurance cover against crop failure on the members’
farms.

Furthermore, housing materials was significant and had a positive relationship with MPI for
farmers i crop enterprises. The result of the analysis revealed that a unit ncrease n the mumber
of farmers that used bricks or concrete cement/zinc materials for building increases the MPI by
1.732706. This was i contradiction to the findings of Jadhav et al, (2011) for they stated that
majority of the farmers dwelled m stone and mmd houses (81%) and nearly 18% owned houses
constructed with cement and bricks. The flooring of the houses made with stone slaps ranked 60%
of the farmers’ houses, while the ones made with mud was 40%. Likewise, the roofing of the
houses was mamly clay ties, thus attracting a ratio of 45%, while houses with mud roof was a
fraction of 18%, 5% had metal sheets and only 3% had modem roof

Equally, the results ascertamed that commmmication kits was significant and had a positive
relationship with MPI for respondent, in crop enterprises. A unit mcrease i the use of GSM for
commumication will increase the MPI by 1.109964, which however contravened the report
submitted by World Bank, (2006). Contrariwise, the findings (World Bank, 2006) revealed that
the importance of using targeted public and private research mvestments i commmmication to
resolve technological bottlenecks m the supply cham, the presence of social media and
environmental sustainability criteria, a focus on outcomes in terms of poverty reduction and an
emphasis on collaboration among actors are finctionally a driver of competitiveness. Additionally,
the consistent provision of key infrastructure services such as commumications, roads, water and
electricity is a central element of an enablng environment, as they are relevant public policies to

mamtain sustamable market competitiveness.
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6.4.9: Effect of CSA on multidimensional poverty index of (2SLS) Analysis for Livestock
walterprise

The examination of the effect of CSAP of livestock enterprises on the multidimensional poverty
mdex usmg 2SLS and the ..ble 6.13 showing probability chi-square of 0.000 meaning that the
overall model is significant, and the mean VIF is 1.52, which mmplies that the model is void of any
serious multicollinearity problem. The result of the analysis ascertamed that CSAP for hvestock,

religion, ownershpp of farmland, membership of an association and housng materials were
significant determmants of deprived poverty status of the farmers m the study area.

CSAP was significant and had a negative relationship with MPI for farmers mvolved in livestock
enterprise in the Table 6. 13. In fact, the result suggests that a unit increase in climate smart
agricultural practice reduces MPI by 0.2420245. This is in lme with the fndings of Callaway,
(2004) who substantiated m his research work that many empirical studies conducted m the IGP
region, also indicated that the implementation of CSAP increases livestock production, crop yields,
farm income and mput use efficiency which was as a result of crops/livestock mtegrated
management. And this was also validated with the findings of FAO of the United Nations, (2015)
which reported that farmers needed a collective action to adopt most of the CSAP so as to achieve
discemible impact on agricultural production in the face of climate change and enhance resiience
of rural livelihoods because the adoption of CSAP will help to entrench and hamess more

economic and environmental berefits to be realized by many farmers.

Also, the result showed that religion was significant and had a negative relationship with MPI for
farmers m livestock enterprises. The result revealed that a unit increase in the number of farmers
that practice Islamic religion will reduce ther MPI by 0.3101763. An equivalent result was noted
by Ekong, (1988). The study confirmed that the mstitutions of family religion, morality, marriage,
state, and property have been altered and the adoption of technology led to the transformation in
the economy with the evohtion of new social classes which has altered modes of life, istitutions
of family religion, morality, marriage and property. Many finctions of the family have been taken
away by other agencies, religious and traditional believers have lost hold over ther members.
Conflicts or disequilibrium has crept in between the new technology and the old social
0o : tion resulting i social lag in the rural commumit . Onthe ot  hand, the result of t
analysis show that farmland ownership was significant and had a posttive reltonship with MPI
for respc livestock ent _ es.
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It was also observed that a unit increase i the number of farmland ownership increases the MPI
by 0.6308056. ..is is n agreement with the findings of Fasona and Omojola, (2005). They noted
that, the gunea savamnmah farmers who were already farming close to the margins of ¢ vation
v Id naturally resist any attempt of nvasion of ther farmlands by cattle smen who w

contimially m search of greener pastures that were only in existence within the hmit of arable
farmland. These conflicts led to b ng and destruction of farmlands and houses which in turn
had tremendous adverse effect on the environment; hence, the more farmland a farmer has, the
more conflict with herdsmen. Congruently, Oyekale, (2012) observed that land conflict increased
unsustainable land use m N r Delta region of Nigeria, as well as noted that where there is land
conflicts, mvestment in sustanable land management practices cannot be promoted. It is therefore

evident that land conflict promotes environmental degradation.

Similarly, membership association was also significant and had a negative relationship with MPI
for the farmers m lvestock enterprises. The result revealed that a unit increase in membership
societies will ncrease MPIby 0.9119656. This is in consonant with the findings of Adefila, (2012)
who pibted a study on the factors mfluencing the performance of farmers’ cooperative
organizations in Gurara area, Niger State of Nigeria. The outcomes from the regression analysis
indicated that famers’ cooperative organizations are nvolved i agricultural development and that
factors influencing ther role performance inclide anmual income, experience i farming and
leadership traming. The study concluded that cooperatives in whatever form are seriously viewed
as catalyst m the process of rural socioeconomic development and the law should empower
cooperatives to perform certain functions, such as strengthening therr negotiating power as

effective agents of socio-economic rural transformation.

Likewise, housing materials was significant and had a positive relationship with MPI for
respordent in livestock enterprises. The result indicated that a wnit increase m the number of
farmers that use bricks or concrete/zinc materials for the construction of their houses increases the
MPI by 1.868803. Contrariwise, the findings of Attah, (2012) asserted that housing cooperatives
is mvolved i the building of low cost houses or even renting them on behalf of members, and they
rent these buidings on owner occupier basis. This makes it possible for members to become
eventually the landlords of ther own houses without spending a huge amount of money.
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6.4.10: Effect of CSA on multidimensional poverty index of (2SLS) Analysis for
Crops/Livestock Enterprise

The effect of CSAP of crop/livestock enterprises on the multidimensional poverty index using
2SLS, and the Table 6. 14 showmng probability chi-square of 0.000 which was obtained, meaning
that the overall model is significant, and the mean VIF is 1.52, an index that the model is void of
any serious multicollinearity problem The result of the analysis ascertaned that CSAP for
crop/livestock enterprises, age, ownership of farmland, membershpp of association, housing
materials and commumnication kits were significant determmants of MPI of the respondents’ in the
study area given that therr z-values were greater than >1.96 and their probability values were less
than <0.05.

In addition, Table 6. 14 shows that CSAP was significant and had a negative relationship with MPI
for farmers volved m crops/livestock enterprise. In fact, the result suggests that a unit increase
in clmate smart agricultural practice reduces the MPI by 0.2177158. An equivalent submission
was made by Aggarwal et al, (2013) they upheld that the implementation of CSAP and
technologies could mprove crop yields, livestock productivity, bring abandoned land under
cultivation and mncrease the ncome of smalholder farmers. Besides, CSAP revolve around seed,
water, energy, mutrients and some risk averting mstruments that help farmers i reducing climatic
risks I agricultural activities. Additionally, the age of the farmers who are into crops/livestock
enterprise was significant and had positive relationships with the MPI. The result shows that a unit
increase m the age of the respondent, increases the MPI by 0.014705. This mmplies that the older
farmers get to, the more possbility for their MPI to increase. This was in agreement with the
finding of Yusuf et al (2011), that age is positively related to participation in ‘gandu’ and it
significantly mfluenced participation i ‘gandu’. Thus, as the age of the farmer increases, the

tendency to participate in ‘gandu’ also increases and vise-versa.

Pertaming to religion, it was discovered that religion was significant and had a negative
relationship with MPI for farmers m crops/livestock enterprises. The result indicated that a unit
increase i the mmmber of farmers that practice Islamic religion, will reduces the MPI by
0.3279175. This was however contrary the findings of Ukeje, (2008) who stated that the frequent
communal/religious crisis in some region of the country is a major constraint to food security in Nigeria.
The crises occur either during planting, weeding or harvesting period and with the flight of farmers from

t " of t re of 1, food  urty is th ed as most, if not all the
1
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developing countries have been registering real progress i the last few years by expanding ICT
mfrastructure and universal access of commumication technologies. For mstance, the report made
by ITU, (2010) on mobile phone coverage of Africa revealed that, only the mobile penetration
rates alone will reach an estimated 41 % growth at the end of 2010 (compared to 76 % globally)
leaving a significant potential for growth. This can be counted as a promissory development in
dropping down the existing gap of ICT application level known as “digital divide” between
countries. Oppositely, the spread of these technologies might worsen the digtal divide as
companies might become too dependent on the technology and service they are providing. Per se,
this must be addressed by a well-organized and effective ICT policy. Generally, it is considerably
mportant to expand ICT mfrastructures as this advancement improves the overall economic, social

and political transformation of the poor living m the rural areas.
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6.5 Hypotheses Statement

The study employs three of the hypotheses which are the second, fourth and fith objectives

because they can be statistically measured:

The mull and altemative hypotheses for objective two are specified thus:

Hyo:  Fammers socio-economic characteristics do not significantly mfluence mdicators of CSAP
within different crops and livestock enterprises.

Hi:  Fammers socio-economic characteristics significantly influence mdicators of CSAP within
different crops and livestock enterprises.

6.5.1 Evaluation of the Hypotheses for objective two

The probability value of education socio-economic characteristics: 0.005, 0.008, 0.009, 0.046 and
0.050 for millet, lvestock, maize, groundnut and sorghum enterprises respectively, are all less than
0.05 and absolute t — vale greater than 1.96 shows that CSAP are significant at the standard of
1% except 5% for the sorghum enterprises significant level Therefore, the researcher rejected the
mill hypothesis and accepted the alternative hypothesis which stated that farmers’ socio-economic
characteristics such as education significantly mfluence mdicators of CSAP within different crops
and livestock enterprises.

The mull and alternative hypotheses for objective four are specified thus:

Ho:  Climate smart agricultural practices do not significantly affect poverty status of farmers
in the study area.

H;: Climate smart agricultural practices significantly affect poverty status of farmers m the
study area.

6.5.2 Evaluation of the Hypotheses for objective four

The probability value of 0.000 for maize, sorghum, millet, groundmut, livestock and crop/livestock
climate smart agricultural indices which are all less than 0.05 and absohtte t— value greater than
1.96 shows that CSAP ares _ ficant atthe standard of 1%. Therefore, the researcher rejected the
mill hypothesis and accepted the alternative hypothesis which stated that CSAP are significant and
1 o] of mt dy
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The null and alternative hypotheses for objective five are specified thus:

Ho:  Climate smart agricultural practices do not significantly affect MPI of the farming
household m the study area.

Hi:  Clmate smart agricultural practices significantly affect MPI of the farmmg household in
the study area.

6.5.3 Evaluation of the Hypotheses for objective five

The probability valie of 0.000 for crop CSA indices, livestock CSA mdices and crop/livestock
climate smart agricultural indices which are all less than 0.05 and absolute t— value greater than
1.96 shows that CSAP are significant at the standard of 1%. Therefore, the researcher rejected the
mll hypothesis and accepted the alternative hypothesis which stated that CSAP are significant and
has an effect on MPI of farming household m the study area.
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CHAPTER SEVEN
SUMMARY OF MAJOR FINL .. .GS, CONCLUSIONS AND POLICY
RECOMMENDATIONS
7.0  Introduction
This is the concluding chapter of the study and it gives a complete summary on the objectives
mvestigated and the outcomes observed. This chapter has five sections: the summary of the study,

conclusion, policy mmplications of the findings, policy recommendations and suggested areas for
further studies.

7.1 Summary of the Findings

This research work was motivated and encouraged by the increasing consequences of climate
change and its bearing on the poverty status on the rural farmers. The current poverty situation in
Nigeria is alarming, and it is exacerbated by food msecurity, an upshot of climate change. This
necessitated the exammation of CSAP and poverty level of the smallholder farming households in
North-West Nigeria. The selected research questions addressed were: what are the socio-economic
characteristics of farmers in the study area? What are the constraints to the high-users and low-
users of CSAP m the study area? What are the factors influencing indicators of CSAP within
different crops and livestock enterprises? What is the poverty status of those who are high-users
and low-users of climate smart agricultural techniques in the study area? And what are the effects
of CSAP on poverty status of farmers? The study employed descriptive statistical analysis, lkert
scale technique, PCA, ordinary least square regression analysis, Foster, Greer and Thorbecke,
EDE-FGT mdex, IV-Probtt and MPI of Two Stage Least Square (2SLS) models to address these

research questions.

The results showed that the high-users of CSAP are more m Katsina State than Sokoto State. The
study further showed that males (94%) are more mvolved in CSAP than the females, and that the
high-users of CSAP are mostly knowledgeable through mformal education. Many of the
respondents who are high-users of CSAP were married as agamst those who are low-users of
CSAP with asignificant difference between the groups. Additionally, 91% of the respondents were
Muslims. Furthermore, the study evinced that land was principally owned through inheritance and
about 69% of the farmers employed both family and hired labour. Likewise, it was discovered that
st rive vol deep well water w sty © «d for wa S

washing ther household t , while bore holes were mostly used for drinking and washing. The
research showed that public water was seldom used by the respondents as not up to (13%) used it
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for mrigation, drinking, washing and watering crops/animals. This result depicted a parallel with
Adekoya’s (2014) findings, that majority (70.9%) of the farm households did not have access to
potable water. The findings further showed that only 48% had access to credit and the credit source
with the highest average credit received was from family/relations, followed by cooperative
societies and then microfinance banks.

In terms of constraint, the results showed that more than 50% of the respondents agreed that the
lack of access to credit, lack of access to education, lack of access to improved crop varieties, lack
of access to high quality breeds, lack of time to practise CSA, lack of techmical knowledge, lack
of mformation from radio, lack of awareness of CSAP, cost of labour was high, cost of input was
high, lack of social nteraction, lack of demonstration of climate smart agricultural techniques and
lack of processing technology were constramts to the practice of climate smart agriculture, and

majority of them said they were very serious constraimnts.

The study imdicated that age (p<0.10), gender (p<0.10), education (p<0.01), marital status
(p<0.10), households (p<0.10), housing material (p<0.01), commumication (p<0.05), lack of time
(p<0.01) and State (p<0.01) were significant determinants of the use of CSAP for the maize
enterprise. Also, education (p<0.01), farm size (p<0.05), commmmication equipment (p<0.01),
extension contact (p<0.05) and lack of access to high quality hybrd (p<0.05) were significant
determinants of the use of CSAP for the livestock enterprise.

The study employed several decomposition techniques, and consequently, the mvestigation
demonstrated that as r _ ds all the monetary dimensions (per capita expenditure and food) low-
users of CSA had higher poverty rates and higher poverty severity than high-users of climate smart
agricultural farmers. In the case of FGT relative poverty index for per capita expenditure, when
disaggregated, the low-users of climate smart agricultural farmers were relatively 2% poorer than
high-users of climate smart agricultural farmers. Also i the case of FGT relative poverty mdex
for food, when disaggregated, the low-users of climate smart agricultural farmers were absolutely
8% food poorer than high-users of climate smart agricultural farmers. Finally, the CSAP m all the
crops (maize, sorghum, millet and groundmt) lvestock and crop/livestock enterprises decreases
the odds or probability of be  poor significantly.
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7.2 Conclusion of the Study

The research work was motivated by the mcreasing popularity of climate alteraton consequences
bemng witnessed all over the world. Projections show that developng countries who are least
prepared for this changes m the climatic situations will be the most affected. However, the present
poverty in Nigeria is frightening and climate change brings about food mnsecurity and poverty to a
large extent. It was on this note that the study assessed CSAP and its implication on poverty status
of small holder farming households n North-West Nigeria. The findings showed that lack of
access to credit, lack of access to education, lack of access to improved crop varieties, lack of
access to high qualty hybrid, lack of time to practice CSA, lack of technical knowhow, lack of
mformation from radio, lack of awareness of CSAP, cost of labour was high, cost of nput was
high, lack of social mteraction, lack of demonstration of climate smart agricultural techniques and
lack of processing technology were constramts to the climate smart agricultural activities and

majority of them said they were very serious constramnts.

Additionally, the study showed that age, education, farm size and type of housing materials were
the significant determmants on the use of CSA for most of the enterprises under consideration.
Furthe re, * results also showed that poverty rate was higher for low-users of CSAP than for
high-users for all dimensions and usig all the decomposition techniques. The fmdings also
showed that high-users of CSAP bad reduced odds of being food poor significantly. It is worth
noting that while some of the techniques measure all the poverty status of the farmers, others such
as the EDE FGT measure only the poverty gap and severity. The poverty line i each case is two-
third of the mean of each dimension as discussed i chapter three. This arbitrary poverty line is
not completely bias as the focus is to compare poverty status between farmers of high-users and
ow-users of CSAP. And CSAP m all the crops (maize, sorghum, mullet and groundnut) and
livestock enterprises decrease the odds or probability of bemg poor significantly. Also training and
mtegration on climate change adaptation tactics at the various national levels will bring about a
wider ownership of climate response and allow sketches on a wider pool of human resources and
fmancial mplementation, with supporting mstitutional structures and extensive dimensions.
Folowing this, a_ ulture system must therefore nclude ¢ ite change effects as a benchmark
to safeguard sustamable production i agricultural activities. As a result, farmers, particularly the
younger generaton who are anticipated to be fiture agriculturalists, need to be equipped not only
with CSA knowledge, but clmate threat management approaches such as timely atmospheric
mformation, crop and livestock insurance, credit facilities and institutions, such as farmers’
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cooperative societiess. CSAP has been proposed as an approach that can combat climate change
and desertification comprehensively by emphasizing adaptation to clmate change. Having
assessed the approach through the prism of the framework, we found that broadly speaking it fits
with what can be termed as a sustamable technology. Admuttedly, there are many aspects, such as
the emphasis on cultural fimctions that will need to be addressed and that is why CSAP m a
societies like Nigeria where the poor are often cheated out of programmes should mtegrate all the
needs of the disadvantaged mto the policy before its fmal adoption. Such a review has become
necessary because the approach, as currently conceived, does not do enough justice to some of the

critical issues i the agricultural sector n Nigeria.

There is need for an all-inclusive approach that would not only enhance environmental protection
for the country but also respect social values. The outcomes of some of the current practices
adopted to manage adverse environmental impacts were found to provide coping strategies that fit
with the concepts of CSAP although, still not very widespread enough. However, here we
contribute to the existing empirical literature on whether a combmation of multiple CSAP is more
resiient agamst chmate change and to reduce poverty. In addition, we simulate the possible effects
of CSAP on poverty based on both the choice of practices. Our results indicated that the current
choices of alternative combmations of practices mnfluenced poverty status of rural households’
farmers in the study area. The study therefore recommends that massive campaigns be made by
government, civil societies and the media to create awareness about CSAP and to proffer
indigenous solutions that address the significant constraints being faced. There is equally a need
to boost the role of financial mstitutions i terms of the volume and frequency of credits given out
and to reduce or eliminate their interest rate for the farmers, especially for those that practise CSA.

7.3  Policy Implication of Findings
The findings of the study suggest several policy mplications as follows:

() The socio economic characteristics show that majority of the respondents are old
matured farmers with an average age of fity three (53). This implies that youths in the
study region were not really mnvolved mn CSAP which might create an age gap in
farming activities. This could be due to the fact that the busiess was not licrative
enough and hence it did not attract ther business acumen, or there was a misconception
about the ~ ° g enterprises, and such =~ - °° prefer white collar jobs.
Notv ding = stan of the youths, there was a need for the ageing
generation to handover to the younger generation.
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(i)

(iit)

(iv)

v)

(vi)

(vii)

The study equally shows that majority (94%) of the farmers were male and this was not
surprising as the study area has a clear male dominance that stems from ther culture
and religion believed. There was stil need for policy formulation so that even the
women whose husbands are mvolved m other sectors could delve mto farming and in
the long run can increase productivity and profitability.

The statistics mfers that education was very low m the study area given that only 24%
had post primary education and 56% had Arabic education which was an nformal
system of education. Therefore, it is needful to stimmlate policies to encourage an
advancement m education which will n turn reflect on ther acceptability of CSAP.
The study shows that only 47% of the respondents are mvolved m membership
associations i form of cooperative societies as against 53% who are not members of
any. This was alarming considering the relevant mformation that was circulated i these
associations that could be of beneftt to the farmers. Moreover, the highest source of
credit was from cooperative societies which was one of those associations that could
help them expand therr farming enterprise if given the required credit facilities and
could enable them better their farming activities in the CSAP.

The report shows that public water was seldom used by the respondents as not up to
13% used it for wrigation, drinking, washing and watering animals. This will defmitely
increase the cost of production and restrain the farmers from employing irigation
which was one of the CSAP, given that the farmers may not be able to afford boreholes
or may not be around or near streams. Public water was generally perceived to be better
because it was considered to be subsidised by the government and properly distrbuted
to all households at a moderate price rate.

The study examined sixteen (16) indicators to check the extent to which they are
constraints and concluded that lack of access to credit, lack of access to education, lack
of access to mproved crop varieties, lack of access to high quality hybrids, lack of time
to practice CSA, lack of technical knowledge, lack of awareness of CSAP, cost of
labour was high, cost of mput was high, lack of demonstration of climate smart
agricultural techniques and lack of processing technology were very serious constraints
to CSAP in North- West of Nigeria.

The results show the significant determnants of the use of CSAP for five enterprises
(maize, sorghum, millet, groundmit and livestock). The most recurring significant
variables were age, education, farm size and type of housing materials. These
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(viii)

(ix)

determmants could therefore constitute the benchmark for adequate policies amed at
mproving CSAP for each enterprise.

Furthermore, the fnding shows that poverty rate was higher for low-users of CSAP
than for high-users. This implies that the practice of CSA was an antidote to poverty
elimination m the study area. Farmers should make conscious efforts to practice climate
CSA regardless of their poverty status due to the fact that poverty resides more with
low-users. It could also be as aresult of the fact that high-users make therr production
sustamable by practisng CSA and consequently accrue high yields that might in turn
reduce ther poverty status.

Fmally, CSAP i the selected crops (maize, sorghum, millet and groundmut) and
livestock enterprises decrease the odds or probability of bemg poor significantly.

7.4  Policy Recommendations

Recommendations based on the policy mplications are outlined:

)

(ii)

(iii)

The study recommends that massive campaigns be carried out n educating the youths
regarding the mmportance of agriculture production activities and how sustamable it can
be when using CSAP. The mportance could equally be emphasised m the school
curriculum so as to diffuse the misleading urge for white collar jobs and focus on where
the talents lead you Formal education and Arabic educational curriculum should be
ermriched with climate smart agricultural mformation and should be agriculturally
focused. This will serve as bait for household farmers m the study area because
education was one of the major significant variables.

Government, Non-Governmental Organizations (NGO) or Civil Society Groups can
advance campaigns promoting and encouraging women to develop mterest and their
mvolvement in climate smart agricultural farming m the North-West Nigeria;
disclosing the advantages ofhaving both heads of the family eam ncome from various
agricultural activities. The media also have a huge role to play n encouraging women
to set up associations and unite to break off from the ‘purdah’ system bemng practised
in the study area and this lmiation is caused by male dommance m the study area
because marital status was one of the significant variables.

There is need to mvent new ways of encouraging education i the study area. The

it do ac  k a_ t te_ b _t

universal basic education. Nonetheless, it is still necessary to make such consideratio ns

for post primary educational levels so as to get those who eventually become farmers
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(v)

™)

(vi)

more knowledgeable about the busimness which is becoming more lucrative and
scientific with CSAP and not just planting and then wait for harvest time activities. In
the educational sector, there is very urgent need to re-orientate the thinking and value
system of both parents and ther children through mass educational campaign regarding
the mportance of education and the need for parents to msist on ther chidren going to
school at least up to first degree before seeking employment or going mto business
because majority were found to be mformally educated.

There is equally aneed for public water to be provided to farmers. If getting pipe borne
water will be difficult, dams and canals could be built and water crculated across the
farms to encourage mrigation and settle other forms of water needs in the study area.
Investing in the ¢ _ ultural sector to reduce poverty should be a matter of great priority
and there is also need to encourage productivity and access in both firm and non-farm
occupations through direct mput to strengthening the agricultural research and
extension facilities, adaptng agricultural technology and taking extension services to
poor farmers, and by mmproving physical mfrastructure such as rural roads and
irigation. Since poverty m Nigeria does have mmportant spatial mmplications,
geographic targeting especially m the North West and rural areas can play an important
roe in government anti-poverty efforts. Moreover, geographically targeted
programumes are attractive partly because they are more cost-effective than untargeted
programs. Thus, making financial capital, physical mfrastructure especially roads,
water supply, electricity and technological mmovation available m poor zonal and rural
areas will lead to important contribution to government’s efforts to reduce poverty in
the study area.

There is need for massive campaigns m creating awareness about existing CSAP and
ways to domesticate these practices by using ther mmmediate environments to show
them ways of keying mto CSAP. Lack of awareness was seen to be a very serious
constraint and therefore clearly needs increased efforts m that direction. And extension
delivery system services should emphasise on household education and traming of
farmers on how to practise CSA because extension contact was one of the significant
variables.

There is the need for birth rate to be controlled even among farmmg households. This
is because, confrary to expectation, poverty level mcreases with ari i the numl
of children in the households, if the birth rate is reduced, the child dependency ratio
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(vii)

(viii)

(ix)

will be reduced and the farming households will be better off Hence, it is suggested
that farmmg households should be educated on the need and on how to use
contraceptive measures and devices to control explosive population which is growing
geometrically on daily and yearly basis in the study area. Given that poverty mcreases
with the number of household size, there is urgent need to mtensify family planning
services efforts and activities in Nigeria so as to improve knowledge and practice of
family plming. Our results and anmalyses above suggest that policy mterventions are
necessary to reduce poverty in Nigeria because monogamous marriages tend to reduce
poverty although government cammot legislate marriage structure given the
heterogeneous nature of the country and the need to promote freedom of choice, public
and private sector policies can be used to increase the proportion of high quality
monogamous marriage rates among rural farmers, which will be an mportant strategy
for poverty reduction in the study area.

It is equally needful to address all the dentified challenges or constramts of practising
CSAP as they stand as stumbling blocks and until they are addressed, the practice will
not be encouraged. The study therefore recommends that conscious efforts be made at
the three tiers of government to address all the constraints highlighted i this study.
There is need for significant empowerment of the farmers. Some of the CSAP have
cost implications and require extra money to fimd it. Insufficient credt facilities will
pot encourage farmers to practice CSA as some of them can barely afford seeds and
tools more or less of hybrid seeds and other forms of CSAP. It is mportant that the
rural capital market be opened up to the poor to allow them to borrow money on regular
market terms. In addition, the difficulties and bureaucracies (like suttable collateral and
education of the applicants mvolved in formal lending procedures must be removed).
In lne with this, formal fmancial mstitutions should be ready to collect and mvest the
small amount of potential savings that are available i the rural areas. This is to curb
the pronounced tendency to consume conspicuously which is evident in comnection
with birthday ceremonies, marriages or burial activities of the farmers in the study area.
Government and farmers’ organisations should create an environment to motivate the
low-users of CSA to increase and improve on the level of their usage of CSAP because
CSA was one of the significant variables that needed to be improved for more
productivity and profitability.
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7.5
@

(i)

(ii)

(iv)

(v)

(x) The practice of CSA can be greatly encouraged to the rural farmers sice they are

getting mnvolved i the practices gradually. Moreover the consequences of climate
change effect, on all and sundry, has been alleged to increase poverty levels among
farmers. It is therefore only logical to practise CSA so as to be sustamably mncreasing
mn agricultural productivity, income, adapt and build resiience to clmate change,
reduce or eliminate green-house gas emission which enhances achievement of national

food security and reduce poverty i the long nn.

Suggestions for Further Studies

Studies on CSA are very mtriguing and following current trends and so many more,

empirical studies need to be done in this lme. Studies could relate CSA and other
indicators besides poverty such as output productivity and mput materials amongst

others.

The study for CSAP could equally be done for small and medum sized enterprises or
large scale agro-based firms especially to mvestigate if the econommes of scale enjoyed

by these firms permit or ease the practices of CSA.

This study was done in North-West Nigeria but could be done for other regions and

nations. It could equally be scaled down to States and Local Government Areas.

Other studies could equally broaden the scope of the CSAP under conmsideration to
include more and considering mostly indigenous CSAP of that particular study area.

Other studies could investigate the level of awareness as it affects output or yields,
eficiency of CSAP and its challenges vis-a-vis output amongst others.
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Summary Table of the Study Objectives

S/N OBJECTIVES DATA USED ANALYTICALTOOL

1 Anaryses we conswamts on me | The ove pomts scale type will be | Liker scale techniques

use of climate smart agricultural | graded as: (On SPSS version 20).

techniques. Very serious _
Serious =
Undecided =
Not serious =2
Not ver’ cerious = 1

2 Determme factors mfluencing The Prmcipal Component Principal Component
mdicators of CSAP within Analysis of the crops and Analyses and Ordinary
different crops and livestock livestock climate smart Least Square Regression
enterprises. agricultural mdices regressing Model (On STATA

with the socio-economic version 13 Software).
characteristics.

3 Determme poverty status for Low-users are respondents who Foster, Greer and
low-users and high-users of used two or less CSAP while Thorbecke (1984) which
clmate agricultural techniques. | high-users are respondents who is widely known as the

used three or above CSAP. FGT poverty

measurement.

4 Deternme uke cuect 01 UoAr 1e respondents who are poor = 1 | Instrumental Variable of
a Probit Model
Regression (On STATA
version 13 Software).

on poverty status of farmers. while the non-poor =0.

5 Determine the effect of CSAP The respondents who are poor =1 | MPI of (2SLS)

on MPI of the households. while the non-poor = 0. regression m?del (On
STATA version 13

Software).

Source: Authors Computation, 2016
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APPENDIX 2
QUESTIONNAIRES

QUESTIONNAIRE ON CSAP AND POVERTY STATUS OF SMALL HOLDER
FARMING HOUSEHOLDS IN NORTH WEST NIGERIA.
Ny 721 - PO

Identification:

Dear Sir’'Ma,

I am EKPA, Daniel currently enrolled n a Ph.D. programme. This questionnaire was drawn to
elictt information on effect of CSA practices on poverty status among farmers n North West
Nigeria. The exercise is designed for research only. We therefore plead for your cooperation in
supplying the accurate mformation. Your mput is considered very important. We promise to treat
your contribution with absohte confidentiality. Thank you

BACKGROUND INFORMATION:
Name of Enumerator........................ Name of Supervisor..........cceeviiiiiiiiiin.
Please identify with a tick (v))

A. Socioeconomic Characteristics of Farmers
1. What is your age? ........c.oeeiiiiiiiiiiiiiiniieieie e
2. Gender? (a) Male (] (b) Fermale (_J
3. Educational level attaned? (a) Arabic education (__J (b) Primary education_J (c)
Secondary education (__J (d) Tertiary Education ()

4. What is your marital Status?
a) Marmed-monogamy
b) Married-polygamy

c) Diwe |

d) Single

e) Widoy

5. What is your Religion?

JOoUuU

160



a) Christian &
b) Muslm O
¢) Tradttional Religion )

. How many persons live n your household on a regular basis? .........cccoceovivinnennnnns

6

7. What is your estimated personal monthly expenditure (N)? ...
8. What is the size of your farm land (ha)? ...
9

. How long have you been involved in farming activities (years)? ......................

10. Are you ownership of farm land? Yes (], No (J

11. Land acquisition methods (a) Rent (J (b) nherited (_J (c) Purchased (J (d) Gift
.

12. Type of labour (a) Famity (_J (b) Hired () (c) both ()

13. Membership of any farm group/association? (a) Yes (J ) No (I

14. Means of transportation (a) Bicycle (_J (b) Motorcycle (_J (c) Car__ (d) Pickup van
(J (e) Animals ()

15. Types of housing materials (a) Mud/thatched (_J (b) Mud/zinc (_J (c) Brick/zinc ()
(d) concrete block zinc (L)

16. What is your commumication equpment? (a) Radio ) (b) Television ) (c) GSM
(J (d) Video( D
17. How many times do you have contact with extension agents per year? ............

18. Kindly indicate the source(s) and the use of water as ndicated m the table below:

dource of | Irmgation Drinking Washing Watering

Water crops/animals

Stream/river

Deep well

Borehole

Pubhc water
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19. What is the quantity of your crop production that were produce using the six smart
mndex as follows, zero if not?
(1) Use of organic manure:
(1)  Agro-forestry:
(i)  Conservation agriculture:
(iv)  The use of improved varieties and breeds:

W) Integrated crop/ livestock management
(vi)  Imgation for small-holder fammers:

S/No: | Crops Hectares | Yield {0 | () | () | (@) | (v) [ (V) | (W)
(ha) (kg
I Maize
Ii Sorghum
[ Millet
v | Ground o
nut

20. What is the quantity of your animal production on the average using the CSAP, zero if

not?

S/No: | Livestock Herds (#) | O i [ | W
I Cattle
Ii Sheep
Lii Goat
Iv Donkey
v Camel

21. Do you have access to credit? (a) Yes (I ) No

S/No: | dources or crean AIIVUNT (%)

I Bank
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B. Constraints in implementing the use of CSA

11

i

IVICTO- ' TAICC

wNon-Governmental urgamsaton

Iv

Cooperative society

Family/Relations

S/N

Description

Yes | No | Very

Serious

Serious

Neutral

Not

Serious

Not
Very

Serious

Lack of access

to market

Lack of access

to credit

Lack of access

to education

Lack of access
to  extension

services

Lack of access
to improved

crop varieties

Lack of access
to high quality
breeds

Lack of time
to practise
CSA

Lack of
technical
knowledge

mnformation

from radio
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10 Lack o1
awareness of

CSA practices

11 Cost of labour
is high

12 | Cost of mput
is high

13 | Lack of social

mteraction

14 | Lack of
willingness

15 | rack oI
demonstration

of CSA
techniques

16 | Lack of

processing
techmology

C. CSAP and non-practices (a).

Do you practise CSA on your farm? (a) Yes (b) No.

/No | Description
YES NO
1. Do you use organic manure?
2. Do you practise agro-forestry?
3. Do you practise conservauve agricurure
4, Do you use mmproved drought resistant seeds
varieties?

Do you use improved breeds of livestock?

[ S e pravenuass sssseawssssspss  was o vea  sseassae
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5. un crop livestock rmnagément

9. On 1rigation

10. On forecast muormmauon

11. | On vaccination of livestock agamst diseases

12. | Ontillage process

13. | On morganic mamure (fertilizers)

14. On local seeds varieties
15. On local animal breeds.

Thank you for your contribution to this survey. We hope to use these results to determine how best
to provide affordable and desirable service to the people of your commmmity.
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(1) Evaluation of Factors Influencing Indicators of Climate Smart Agricultural Practice
on Crop in North-West Nigeria.

Ekpa, D.!, Oyekale, A.S.2, Oldele, O.I?
'Department of Agricultural Economics and Extension, Federal University Dutsin-Ma, Katsina
State, Nigeria.
2Department of Agricultural Economics and Extension, North West University, Mafikeng, South
Africa. *Corresponding author: dekpa@fudutsinma.edu.ng

ABSTRACT: The current state of poverty in Nigeria is alarming and climate change threatens
food security and increases poverty directly and indirectly. This research established a link that
exists between CSAP and poverty status of small household farmers in North-West geopolitical
zone of Nigeria; and based on this, exammed CSAP and poverty status of small holder farming
households i the zone. The specific objective of the study was to determine factors influencing
mdicators of CSAP on crop enterprise in the study area. Multi-stage, purposive and random
sampling techniques were used to select three hundred (300) farming households m the study area,
and using a set of pre-tested structured questionnaires, relevant data were collected. The study
employed Ordmary Least Square (OLS), regression models to ascertam the objective. The
regression analysis of maize enterprise shows that age, gender, martal status and household size
were significant (p < 0.10), with age positively significant mferring that a unit increase i age will
result in corresponding icrease i the practice of climate smart agriculture for maize enterprise
by 0.0264; also, the results showed that many more male farmers used climate smart agriculture
i the maize enterorise than ther female countervarts bv 0.6001. Education. housing materials.

) )

m the
Wno had mormal equcauon (Araoie equcauony nad sigmncantly Jower maices O CHITATe SMArT
agriculture for maize production than ther counterparts who had formal education primary,
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secondary and tertiary. Housmg material was also negatively significant (p <0.01), meaning that
the farmers with mud/thatched and mud/zinc houses had significantly lower usage of climate smart
agriculture i the production of maize when compare with those with brick/zinc and concrete block
zinc houses. The study conclides that socio economic variables mfluenced climate Smart
Agriculture m the study area. It therefore recommends that women be encouraged to develop
mterest i climate smart agricultural farming activities through women empowerment programme
mstituted by government and private bodies because men do  ite the CSAP i the study area;
Government, Non-Governmental Organtzations and farmer associations should create a conducive
leaming environment to encourage the farmers of chmate smart agriculture m the study area to
embrace formal education which can mprove ther performance rapidly; and fmally, policy on
mformal education should be enriched and developed m the curriculum to meet the current climate
smart agricultural challenges. Keywords: climate, smart, agriculture and poverty in north-west
Nigeria.

1. Introduction

The earth is warming. This is the unequivocal conclusion of the Fourth Assessment Report of the
Inter-Governmental Panel on Clmate Change (IPCC) m 2007 [1], which offers a complete
mvestigation nto how climate change is affecting natural and human systems.

(2) Poverty Status of Climate Smart Agricultural Farmers in North West Nigeria.-
Application of Foster Greer and Thorbecke Model

Ekpa, D.!, Oladele, O. 1.2, Akinyemi, M.,
'Department of Agricultural Economics and Extension, Federal University Dutsin-Ma, Katsina
State, Nigeria
2Department of Agricultural Economics and Extension, North-West University Mafikeng, South
Africa
*Corresponding author: ekpadanie3322@ gmailcom, dekpa@fiv'-~-~ma.edung

Abstract This research established a link that exists between climate smart agricultural practices
and poverty in North-West geopolitical zone of Nigeria. The study was motivated by the increasing
consequence of climate change and its impact on poverty status among farmers in the study area.
Farmmg households changing agricultural practices as a result of global observation of climatic
and envronmental changes. It was based on this that the study examnes the mpact of climate
smart agricultural practices on poverty status among farmers n North West Nigeria. A multi-stage
sampling techniques was used to select two hundred and nmety four (294) farming households in
the study area who provide the relevant primary data mformation for the study through a set of
pre-tested structured questionnaires. The objective was to decompose poverty status for high-users
and low-users of climate smart agricultural techniques m the study area. Foster Greer and Thorberk
model Watt’s index, Sen, Shorrocks and Thon index were used to ascertain the objective. Poverty
head count according to the FGT index for the total population is 35.89% for absohite poverty and
9.12% for relative poverty. This means that the average climate smart agriculture farmers had
about 36% deprivation of basic human needs such as food, safe drinking water, health shelter,
education and mformation. On the other hand, for the absolute poverty of 9%. It means the average
clmate smart agricultural farmers had 9% deprivation to mamtain the average standard of lving.
It comotes that the average chmate smart agrncultural farmers had 33% deprivation of food and
13% deprivation of ¢-~—~- ~*~="-~1 ~£t-=-~ Apalysis of health povertv reveals that the absolute
. 54%. It
: i tth by 42% and by average oL
alysis on education poverty reveals the absolte poverty and relative poverty va  «
47.10% and 28.26%. This signifies that about 47% of the clmate smart agricultural farmers were
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deprived of basi lucation and about 1% of climate s1 t. iture  pers v ived of
average standard of living. .. study concludes that poverty is evident m the study area. It
therefore recommends that Govermnment, Non-Governmental O ions @ ner
associations should create a conducive knowledge exchange environment to encourage the low-
users of climate smart agriculture to improve on theirr performance. Spouses especially should
develon mterest i climate smart agricultural farmng. Women empow it programme can be
emb ed upon by gow ent and . ate ndividual Policy on formal education should be
enriched and developed i the cumriculum to meet the clmate smart agricultural challenges.
Keywords: climate-smart-agriculture, poverty, North-West, Nigeria

1. Introduction

Climate change equally leaves many more people vulnerable to poverty. [21], estimated that above
half of the world's population as well as most of the productive lands and urban areas are situated
in coastal and delta regions where the climate related disasters are promment.
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