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ABSTRACT

Extreme weather events suclficagls and drought in Africa are considered a
major indication of climate change. Current climat@ange projections indicate
progressively severe negative impacts on many desnacross the world with
the most severe impacts affecting the world’s pstoceuntries with the weakest
capacity to adapt. Crop yields in Ghana are estich&d reduce due to projected
decline in rainfall and upsurge in temperature. Tds=arch combined qualitative
methods (observation, FGD’s and interviews) withamjitative method and
analyzed the data using descriptive and inferestetistics such as percentages,
tables, one way ANOVA, bivariate correlations, drdary logistic regression.
The findings revealed that, smallholder householdbie Bongo district perceive
climate change to be characterized by erratic alljneduced rainfall, late onset,
short duration and high temperature which have ltex$un significant crop
failure. The findings also revealed that, livelildoactivities such as crop farming,
animal production, fishing, shea-butter processing pito brewing were severely
affected by climate change. The negative effects clifnate change on
households’ livelihood activities included drougfibod, pest, disease, and poor
germination of crops and have resulted about 65étindein crop yield per acre
and animal production. The findings further revdaleat critical factors such as
training, education, land size, belief system amdming experience were
statistically significant in determining househaloping and adaptive capacities.
The study also showed that households employechgaopeasures such as sale of
livestock to buy food, hunting forest products gmdmature harvesting of food,
On-farm adaptation strategies such as use of indige knowledge in agronomic
practices, alley cropping and dry season gardemind Off-farm adaptation
strategies included livelihood diversification, popt from Government and
migration. As recommendations, strategies to sthemg resilience include
integrating indigenous and scientific knowledgedirand dam facilities.
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CHAPTER ONE

1.1 BACKGROUND OF THE STUDY
Extreme weather events such as floods, unusuapegon, erratic rain falls and

drought in Africa are considered a major indicatddrvarying climatic conditions
by many scholars and climate experts (FAO, 2008aP2014). Climate change
is @ major concern of all governments in the wanhdi it is currently receiving
thoughtful consideration at the global, nationafjional and local levels (Abate,
2011). These extreme weather events result in palign unexpected and
permanent disruptions of life and livelihood-susiiag natural systems, leading to
socio-cultural, economic and environmental disimi (UNSCEB, 2008).

Current climate change projections by climate etgp@ndicate progressively
severe negative impacts on many countries acrasswibrld (IPCC, 2014).
However, the most severe impacts are affectingvitréd’s poorest countries with
the weakest capacity to adapt (IPCC, 2014). Impaictdimate-related extremes
include ecosystem alterations, disruptions of fpoaduction and water supply,
destruction of settlements and infrastructure, humell-being and mental health
challenges, mortality and morbidity (IPCC, 2014he%e projected challenges
pose a negative threat to the accomplishment of SD®ss developed countries
(UNSCEB, 2008; Abate, 2011).

The agriculture sector in Ghana employs about 57#eopopulation and it is the
major source of income for the majority of low imee Ghanaian families most
especially rural households (GSS, 2014), not &k sector also contributes

significantly to the foreign exchange earnings loé ttountry and develop by
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means of providing raw materials to local industiiloFA, 2007). Despite these
enormous contributions, the sector is sensitiveclimate change through its
reliance on rain-fed cultivation (Antwi-Agyei, 2012I'he volume and pattern of
rainfall determine to a large extent agriculturebguctivity (Haile, 2005). Crop

yields in Ghana are estimated to reduce by 7% 9 2lue to projected decline in
rainfall and upsurge in temperature linked to cten@hange (Antwi-Agyei,

2012). Food and livelihood security will be sevegraffected (EPA, 2008;Yaro,

2010; Antwi-Agyei, 2012).

For the past 30 years, Ghana has encountered simogeprevalence of extreme
events such as droughts, floods and bush fireshadme linked to climate change
(Yaro, 2010) and these have often resulted in seyeod and livelihood
insecurity (MoFA, 2007). Ghana suffered droughtd @68-73, 1982-84, 1990—-
1992 but the drought of 1983/84 is among the moajomdroughts in the
country’s history as it triggered major hydrolodigabalances that affected crop
productivity throughout the country (Yaro, 2010).fo)-Sarpong (1986)
particularly observed a great decline in cereatlpotion as a result of the major

drought in 1983 that led to extensive food andlilned insecurity.

In the Upper East region of Ghana, changes in #heral vegetation are observed
(for instance the steady loss of the economicatil dawadawa and shea trees),
lesser water availability/reliability and an altéoa in the planting season (Dietz
et al., 2004). Over the years, countless farmees s start planting in April, or

even late March, but a lot has changed to May enelune (Dietz et al., 2004)

due to erratic rainfall regime.
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Rural communities across the Bongo district havegl@adapted to extreme
weather events, be economic, societal, or clintati@duce their vulnerability to
climate change (Aniah et al., 2014) since climdatange endangers to create a
further burden on the already vulnerable groupsth&samount of evidence on
climate change impacts and vulnerability growstasndoes the consciousness of
the need to adapt to climate change (Brockhaus.,e2@L2). It is therefore not
surprising that some rural households in the Bodigtrict have implemented
adaptation options.

However, decreasing socio-ecological system’s vraliéty to climate change is
a problem for individuals, groups and organizatifnasn the local level to the
national and global levels (Adger, 2006; Ribot, @01Since adaptation starts at
the local level, it is imperative to comprehend wiedaptation” means, locally
and how socio-ecological systems respond to mahgtksses, including climate
change (Van der Geest and Dietz, 2004; Mertz et28009). Perceptions and
experiences of adaptation and its significance vacyoss levels and scales
(Brockhaus et al.,, 2012). National adaptation plagnprocesses and their
outputs, such as the NAPAs (National Adaptationgrrms of Action, a process
for Least Developed Countries), usually do not appnd local requirements
which are a crucial aspect for assisting curremiptation efforts and indigenous
institutions in planning sustainable adaptatioatsgies (Agrawal, 2009; Stringer
et al., 2009). This imparity can lead to upsurgmertability and maladaptation by
extremely burdening the most vulnerable, creatiingh hopportunity cost, or

generating path dependencies that will constram ¢hoices of forthcoming
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generations (Barnett and O’Neill, 2010). To Eriksst al. (2011), because of
unforeseen consequences and negative externalities,every adaptation is a
good one” (Eriksen et al., 2011:1).

Smallholder households in the Bongo district halso deen adjusting their
actions to variations in climate as coping straegto weather variability,
although such actions may not be resilient (Aniaél.e 2014; Dietz et al., 2004).
Resilience building into existing agricultural opgons maybe a significant aid to
farmers’ abilities to adapt to weather unpredidigbrelated to climate change
(Pearce, 2009). Therefore, the Bongo district e Wpper East Region is a
suitable case study context to carry out more ldekandaptation strategy
assessment, and the findings will have wider sicgmice for dryland farming
systems in Ghana and Africa as a whole.

1.1STATEMENT OF THE PROBLEM

Ghana’s temperature is projected to increase, basetuiture climate change
scenarios using General Circulation Models, by®.®.0C and 3.8C by the
years 2020, 2050 and 2080 respectively (EPA, 20R&infall on the other hand,
is projected to decrease by 2.8%, 10.9% and 18.&%glthe same period (EPA,
2007; Antwi-Agyei, 2012). Food and rural livelihaah the UE/R and Ghana as
a whole will therefore be placed under considerahiess due to climate change
(FAO, 2010). Cereals including millet and sorghurhicki serve as important
staple food crops are extremely vulnerable (paeity to drought) (Schlenker
and Lobell, 2010) since these crops require anegsle quantity of rainfall for

their growth. In addition, the livelihoods of po@mallholder farmers are
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disrupted by drought and floods due to climate gearnhereby increasing their

vulnerability to food and livelihood insecurity (WM&, 2007).

Rural smallholder households in less developed tti@snare the primary victims
whose livelihoods are substantially at risk or empaed by climate change
(Abate, 2011). The impacts of climate change areticipated to

disproportionately affect the well-being of the pam rural communities, such as
female-headed households and people with limitezkssc to land, advanced

agricultural inputs, infrastructure, and educafiiCC, 2014).

Although several researches have been conductédreghrds to the impacts of
climate variability, efforts have disregarded thetgmtial role of smallholder

farmers in adaptation (Yaro, 2010; Antwi-Agyei, 201 Also, most of the

researches on adaptations are very general and \dtger spatial

recommendation domain and as a matter of fact,tatap strategies are peculiar
to a locality. International conventions such as Wnited Nations Framework
Convention on Climate change (UNFCCC) believe tleateloping countries need
internal solutions instead of the top-down approatebb and Reardon (1992:
230) argue that most studies have tried to idergéperal patterns of coping
rather than differentiating between agro-ecologmates, villages and types of
households. Moreover, adaptation practices areyetotompletely explored and
little is known about the rationality and/or det@mants of local adaptation

strategies due to inadequate knowledge and docatient
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The Climate change Research Community has idemtifiéferent adaptation
approaches, however the specific climatic chareties of the area, prescribe the
need for a specific adaptation method to climateabdity. Following from the
discussion above, the problem that has engagedtthetion of this research is
that, crop yields are declining due to rising terap#res and variation of rainfall
patterns. For instance, EPA, (2008) noted that,zenaiields in Ghana are
projected to decrease by 7% by 2020 due to prajedéereases in rainfall and
increases in temperature linked to climate chafd®( 2008). Climate change
has resulted in the failure of the agriculture gedtence a threat to the attainment
of food and livelihood security. Yet the potentiale of smallholder households
in climate change adaptation is not fully exploréde research therefore seeks to
examine the strategies that are adopted by smad#hdlouseholds to manage the
negative effects of climate change on the liveldt®of smallholder households in

the Bongo District.

1.3. RESEARCH QUESTIONS

1.3.1 GENERAL RESEARCH QUESTIONS
The main research question is: What are the effettelimate change on

livelihoods and the adaptation strategies by smlldr households in the Bongo
District?

In order for the study to have a comprehensive andar the main question,
answering the following questions is essential.

1.3.2 SPECIFIC RESEARCH QUESTIONS
1. How do smallholder farmers perceive climate changbe Bongo district?
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2. What are the effects of climate change on the iheelds of smallholder
households in the Bongo district?

3. What are the factors that determine the adaptiymaaty of smallholder
households to climate change in the Bongo district?

4. What are the adaptation strategies that smallhdideseholds use to manage
the negative effects of climate change on liveld®m the Bongo district?

5. What can be done to strengthen the resilience obdiwlds towards the

impacts of climate change in the Bongo district?

1.4. OBJECTIVES OF THE STUDY

1.4.1 GENERAL RESEARCH OBJECTIVE
The overall goal of the research is: To examineetfiects of climate change on

livelihoods and the adaptation strategies by sroklbr households in the Bongo
District?

1.4.2 SPECIFIC OBJECTIVES

1. To explain smallholder farmers perceptions aletintate change in the Bongo
district.

2. To examine climate change effects on the Ilieglds of smallholder
households in the Bongo district.

3. To examine the factors that determines the adapgtpacity of smallholder
household to climate change in the Bongo district.

4. To explore the adaptation strategies that smlalén households use to manage

the negative effects of climate change on liveld®m the Bongo district.
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5. To identify strategies to strengthen the resdes of households towards
negative impacts of climate change in the Bongtridis

1.5 RELEVANCE OF THE STUDY

The study explored the negative effects of clinatange on rural smallholder
farmers’ livelihoods and the adaptation strategiemdigenous people especially
the most vulnerable in the Bongo district. The iimgd will help with a better
understanding of the vulnerabilities of rural conmities’ livelihoods to adverse
effects of climate variability. The findings willlso contribute to scientific
debates by increasing our understanding of how haaseholds are coping with
the challenges posed by climate change therebyilootd to more targeted and
effective policy and program options aimed at adlsirey climate and related
issues. Hence, what makes this problem worth sbtgdys to have a clear
understanding of variations in weather, its impactagricultural production of
smallholder farmers and the indigenous adaptati@tegies that fit the available
resources of their locality. It is also intended itentify and recommend
appropriate strategies to strengthen the resiliemd®useholds towards negative
effects of climate change as well as the areas ofltboration among the
traditional and formal institutions in climate redd issues. The outcome of the
study is again expected to contribute to theoryding by providing a theoretical
understanding of food production, the significanake the belief system in
influencing adaptation and rural livelihood vulngitey that will help guide more
general discussions of the sorts of livelihood eyst that should be better able to

adapt to future climate variability.
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1.6 SCOPE OF THE STUDY

The study was conducted in the Gowrie Kunkua anel Ksabre communities in
the Bongo district of the Upper East Region of Ghbhatween May 2014 to June
2015 to examine the negative effects of climatengkaon livelihoods and how
rural smallholder households adapt to these effddis is because the Bongo
district is highly vulnerable to climate change.

1.7 ORGANIZATION OF THE THESIS

The study was organized into seven (7) interrelatepters, chapter one presents
general background of the study, the problem stat¢mesearch questions and
study relevance. Chapter two reviews the literatun@ conceptual issues. Chapter
two (2) has established that climate change pres@eiative effects on
livelihoods of smallholder households. Chapteréh(® was devoted to research
methodology and profile of the study area. Thispthiahas established that the
use of mixed-method approach allows validation ae@p understanding of
different dimensions of issues. Chapter four (4ald&ith socio-demographic
characteristics and smallholder households’ pel@eptabout climate change.
There are strong indications that climate changegagerious constraints and risk
for smallholder households’ livelihoods. Chapfiee (5) dealt into issues of
climate change effects on livelihoods. This chaptarealed that, households
livelihood activities were severely affected bynddite change which has resulted
in significant declines in crop and animal prodotiChapter six (6) was devoted
to the determinants of adaptive capacities for mp@nd adaptation to climate

change. This chapter revealed that, belief syseslacation, farming experience,
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land size were significant elements that determhmagsehold adaptive capacities.
On-farm and off-farm adaptation strategies were leyga by households to
manage the negative effects of climate change \@iibods. Finally, chapter
seven (7) was devoted to conclusion and recommiendabtrategies such as
irrigation, providing credit and subsidizing agmputs and livelihood
diversification were strategies identified to sgten the resilience of households

against the negative effects of climate change.

"
=
:
w
=
g
A
o
:
A
el
o
[
-
B
o
£
k-
&

10



UNIVEERESITY FOR DEVELOPMENT STUDIES

>

=

=4
o

Tl
\<

www.udsspace.uds.edu.gh

CHAPTER TWO

LITERATURE AND THEORETICAL CONCEPTS ON VULNERABILIT Y
AND ADAPTATION TO CLIMATE CHANGE

2.1 INTRODUCTION
This Chapter first defines key concepts and expess proceeds with

discussions on some theories on climate changenaather extremes, debates
about people’s vulnerability to hazards in genarad climate related hazards in
particular, which will be followed by an outline aheory of rural people’s
strategies to offset risk, and to pursue food awelihood security in times of
unpredicted and erratic weather and a conceptaiddwork.

2.2 DEFINITION OF FUNDAMENTAL CONCEPTS AND EXPRESSI ONS
There are no generally accepted explanations otemia and expressions.
Expressions such as adaptive capacity, adaptatidnerability and resilience
have contested definitions. As a result of thiallemge in having a generally
accepted definition, the study will apply the follimag working definitions
throughout this thesis.

Climate change:Climate change refers to a change in the stateeoflimate that
can be identified (e.g., by using statistical febischanges in the mean and/or the
variability of its properties, and that persists #n extended period, typically
decades or longer. UNFCCC defines climate changéaashange of climate
which is attributed directly or indirectly to humaactivity that alters the
composition of the global atmosphere and whicimiaddition to natural climate
variability observed over comparable time periodSAO (2008:85) defines

climate variability as deviations of climate statis over a given period (such as

11
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during a specific month, season or year) from thegiterm climate statistics
relating to the corresponding calendar period.his sense, climate variability is
measured by those deviations, which are usualigedranomalies. The UNFCCC
thus makes a distinction between climate changecéinthte variability where
climate change is attributable to human activitedtering the atmospheric
composition, and climate variability attributabtertatural causes (UN, 1992).
Vulnerability: vulnerability to climate change and variabilitydsfined as “the
degree to which an environmental or social sysesusceptible to and unable to
cope with adverse effects of climate change, inolgictlimate variability and
extremes” (IPCC, 2007:883). The IPCC indicates thdmerability is a function

of a system’s exposure, sensitivity and adaptiyaciy.

Adaptation: this thesis adopts Smith et al. (2000) definitadradaptation as the
process by which stakeholders reduce the advefsetefof climate on their
livelihoods. It involves adjustments in lifestyleghavior and economic structure
aimed at reducing the vulnerability of a systenclimate change and variability,
thereby increasing its sustainability (Smith et 2000).

Resilience the thesis adopts Walker et al. (2006) definitddmesilience which is
referred to as the ability of a system to withstahdcks in order to maintain its
structure and identity. Resilience is defined asdp@resent in situations where
major changes and variability (such as drought)ltes insignificant loss of crop

yield in a particular community.

Adaptive capacity. Adaptive capacity in the context of climate chanand

variability has been defined by the IPCC (2007:889)“the ability of a [food

12
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production] system to adjust to climate changelichiag climate variability and
extremes) to moderate potential damages, to takanéae of opportunities, or to
cope with the consequences.” This thesis adoptsdéimition by the IPCC
because it permits an extensive theorization oftwheallholder households and
communities are doing and the resources they dgam in adapting to climate

variability.

Coping capacity. coping capacity refers to short-term strategaemn by farming

households and communities to counteract the imetediegative effects of
climate change including drought (Campbell et 2011). Coping capacity and
adaptive capacity are mostly distinguished witterefce to timescale. Adaptive
capacity is linked to long-term strategies whilsping strategies may include

short-term strategies (Smithers and Smit, 1997).

Food security. this study adopts the FAO (2002) definition obdosecurity as a
“situation that exists when all people, at all tsnkave physical, social and
economic access to sufficient, safe and nutritifmosl that meets their dietary

needs and food preferences for an active and lydd#ly

Drought: this thesis adopts the IPCC (2007:873) definitmihdrought as a
“phenomenon that exists when precipitation is d$igantly below normal
recorded levels causing serious hydrological imib@da that adversely affect land
resource production systems.” This thesis is corekrwith meteorological

drought, which refers to lack of precipitation over particular period, and

13
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agricultural drought, which refers to “periods oéctining soil moisture and

consequent crop failure” (Mishra and Singh, 2016)20

Livelihoods: “A livelihood comprises the capabilities, asséi®res, resources,
claims and access) and activities required for anwef living” (Chambers and
Conway, 1992:7). An assessment of livelihoods effee opportunity to highlight
the various adaptations that might be availablelétermine how smallholder

households and communities can cope with declioing yields due to drought.

Household: A household is defined as a person or a groupecsgns, related or
unrelated, who lived together in the same housopound and share the same
house-keeping arrangements, commonly provide fod fand regularly take their
food from the same pot or share the same graie $tbare”), or who pool their
income for the purpose of purchasing food. Normadlyhousehold consist of a
man, his wife, children and some other relativea bousehold help who may be
living with them. However, it is important to emg@g that members of a
household are not necessarily related (by bloadariage) because non-relatives

(e.g. house helps) may be part of a household (&&2: x).

Smallholder: The definition of “smallholder” is based on ruddssification and

socioeconomic status, and varies according to megibhis thesis defines
“smallholders” as households that own less than @)oha of land and live on
their farms (they are small family operations). #&le farmers sampled in this
study fit this criterion. The terms smallholder useholds will be used

interchangeably with farm families or farmers.

14
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2.3 CAUSES OF CLIMATE CHANGE IN SUB-SAHARA AFRICA
Climate change in Sub-Saharan Africa occurs duetéonal variability within the

climate system and external factors. The exteraaises could be natural or
induced by human activities. The basic cause aiaile change is the increase in
the concentration of carbon dioxide and other Giease Gases (GHG) in the
atmosphere as a result of human activities mosglyfassil fuel burning and
clearing of forests (Abate, 2011). The other maauses of GHG emissions is
from carbon dioxide (70%), largely from burningfossil fuel (petroleum) from
industrialized countries, while the other source§&BIG are methane (Cjiand
nitrous oxide (MO) triggered by agricultural activities and defstiation
specifically the use of chemicals and pesticidegliislel and Kifle, 2009; Abate,
2011). The general effect of human activities oimnate has been a heating
influence since the beginning of the industrial @aout 1750 years). The human
impact on climate during this era considerably exiegl that of natural causes as
a result of known changes in natural processes, asisolar changes and volcanic
eruptions (IPCC, 2007; Abate, 2011).

2.4 FLOODS AND DROUGHTS IN GHANA

Droughts have received much more attention in tteeature than floods. Wet
years are usually referred to as good years: ‘thigewthe better’ (Van der Geest,
2004). Excess rainfall (floods) is, however, hadnt crops like millet and
sorghum during particular phases of plant growtlemvexcessive rainfall causes
very severe floods in which people lose their heudwrvests, grain stores,
livestock or even their lives, it becomes a critissue (Tschakert et al., 2010).

Recent examples of dramatic flood events in Ghaedhe 2011 floods in Accra

15
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and floods in the three Northern Regions that hiesdk56 people and affected
330,000 people (Danquah, 2013). More recent igtme 3rd, 2015 flood disaster
that claimed over 200 lives, displaced 9,255 affiectgd 46, 370 people (IFRC,
2015). The less extreme circumstances, where exe@si®ll at inappropriate
periods results in severe declines in yields fatipaar crops or even sometimes
complete crop failure are usually ignored. This uisdoubtedly because of
prevalent disasters like the Sahelian famines eflate 1970’s and early 1980’s
were triggered by shortages of rainfall (droughther than excess rainfall. When
there is abundant rain, although some crops maydter crops like rice and
sweat potatoes does very well (Van der Geest, 208dhakert et al., 2010).
Mishra and Singh (2010:5) differentiate four (4peg of drought. The physically
measurable droughts are meteorological droughtjcidtural drought, and
hydrological drought. Groundwater drought and seocomomic droughts
constitute the non- physically measurable droughts.

A meteorological drought is a temporary impermanshortage of rainfall
significantly below the regular or expected amownt month, season or year.
The analysis of meteorological droughts is compagbt easy because they are
chiefly defined in statistical terms (National Weeat Service, 2008; Mishra and
Singh, 2010). A meteorological drought in a certarea can, for instance, be
defined as a situation in which the rainfall isidieint by at least two times the
standard deviation of the average (Mishra and Siagh0)

Agricultural droughts happen when crops have inadexjwater to grow fuller

and produce satisfactory yields. Since diverse <rapd grasses have distinct
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moisture needs at different stages of plant growth,arrival of an agricultural
drought in a particular area is difficult to debesi particularly when a large
variety of crops is being cultivated. Drought cdsoabe defined by associating
drought to the crops or fodder cultivated in aregi¥an der Geest, 2004; Mishra
and Singh, 2010:5). Descriptions and explanatiohsigricultural drought can be
expressed in drought indices like the Palmer drowgiverity index, rainfall
anomaly index, crop moisture index, Bhalme and Mabbught index, surface
water supply index, national rainfall index, stamtized precipitation index, and
reclamation drought index (Mishra and Singh, 201@nnitoring agricultural
drought is difficult, since soil moisture needscobps depend among other son
the type of crop, the seed variety, the sowing,dht stage of plant growth and
physical and chemical characteristics of the soidich the crop is cultivated
(Mishra and Singh, 2010).

Hydrological drought deals with the consequenceaflequate rainfall on water
bodies like streams, lakes, rivers, dams and growader tables. While
agricultural droughts normally happen soon aftetemelogical drought, there is
a time interval in the advent of a hydrological ught (National Weather Service,
2008; Mishra and Singh, 2010). When the agricultweought ends, the
hydrological drought can still remain a long timechuse it takes longer time for
streams, lakes, rivers, dams and groundwater tegienished than for soil water
(Mishra and Singh, 2010).

The socio-economic drought arises when a lack etipitation results in the

inadequate supply of any goods in comparison vighdemand for that particular
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good. In contrast with the first three categoridsdoought, socio-economic
droughts are not measurable in physical terms.cSsmbnomic droughts depend
on the market conditions of that particular areasfivh and Singh, 2010).
Groundwater droughts generally occur on a timeesoélmonths to years. For
groundwater drought, the total amount of water labée is difficult to define.
Even if it can be defined, in most groundwater eyyst, negative impacts of
storage depletion can be felt long before the tstialage is depleted. Therefore,
most often a groundwater drought is defined by deerease of groundwater
level. However, groundwater storage, or groundwegeharge or discharge can
be and has also been used to define or quantifpandwater drought (Mishra
and Singh, 2010).

Van der Geest (2004) citing Mortimore (1989) alslentified an ecological
drought, which happens “when the primary produttief a natural or managed
eco-system (...) falls significantly owing to reedcprecipitation.” For all these
categories of drought, the impact is particulaljvese when many following
years are dry (Van der Geest, 2004).

A single stress/shock can have various impactgjwarse nature and time scale,
droughts reduces the availability of water and graboth directly and indirectly
because, as the watering points and moisture doatenreduced, grasses and
crops cannot grow well, also, some pastures aflenger accessible and animals
cannot grow fully and produce satisfactorily — aswlincreases in demand for
agriculture goods at the very moment when thetesis goods available (Gitz and

Meybeck, 2012). Prolonged or repeated drought la#ésolong lasting degrading
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effects on land: a combination of drought and awudtivation and overgrazing,
particularly near watering points, destroys the etatjve cover, increases soil
erosion and degrades the land (Gitz and Meybed®)20 hese combined effects
of droughts reduce productivity (crops and livekjpcincreases household
vulnerability. Moreover, they reduce the value séets (crops and livestock) and
the productive capital for the future and consetlyefood and livelihood
insecurity. Assessing potential impacts of a st@s® system requires not only
evaluating the potential impact of each of the congmts of the system, but also
how it will change the relationships between thenponents of the system. It is
particularly difficult for complex systems involhgnbiophysical factors, as these
cannot be totally reduced to a single dimensiomz(&nd Meybeck, 2012)

2. 5 TYPES OF RAINFALL VARIABILITY

The three types of rainfall variability - spatiadnability, inter-annual variability
and intra-annual variability or seasonal conceranaare discussed below.

2.5.1 SPATIAL VARIABILITY

Spatial variability has to do with the differencesrainfall received between
places, either structurally or proximately. Spatiatiability is high when wide
disparity happens between places that are relgtolese to each other. When two
nearby localities are disjoined by a mountain rargjeuctural differences are
expected in precipitation and hence the greatdratpariability. The area located
on the weather side will experience great wet/ravhgreas the area located on
the shelter side will experience less wet. In tlom-existence of mountains,

rainfall amounts can still differ considerably owdrort distances (Moron et al.,
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2008). A situation of this kind can lead to diffetelrought consequence within a
small area which has repercussions for the usgrof@imatological information
to forecast stress in agricultural production and designing effective early
warning systems against famine (Van der Geest,)208#&h spatial variability is
advantageous with regards to coping with food stréke failure of crops in one
area due to drought can be supplemented by neigigatiages if their crops do
not fail. The idea of filling food gaps is referréd as inter-village transfers.
Moreover, the probability of food prices increassddenly would be low, as
would be in the case of a region-wide crop failfxan der Geest, 2004).
Affected households can therefore purchase foodereaEhere is an inverse
relationship between spatial variability and meamual rainfall. Rainfall
variation amounts between places in moderate dyome are normally great
(Van der Geest, 2004).

2.5.2 INTER-ANNUAL VARIABILITY

Inter-annual variability refers to the annual dgemce from a long-term average,
or the deviation in rainfall between years. The leation of inter-annual
variability is normally limited to an assessmentathl annual amounts of rainfall
in different years, while the year-to-year variatim the rainfall distribution is
neglected (Moron et al., 2008). This is not famil&nce it is the year-to-year
variation in the distribution of rainfall that selofs rain-fed agriculturalists to
insecurity and risk. The evaluation of inter-anmediability should as a matter of
fact comprise the annual amounts of rainfall and thstribution of rainfall.

Average annual rainfall and inter-annual variapilif annual rainfall have an
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inverse relationship (Van der Geest, 2004). Intetual variability amounts to
above 50% in arid regions, whereas it is around 80%&mi-arid regions and less
than 30% in sub-humid regions. However, greataragye rainfall does not
inevitably mean lesser inter-annual variability aggregate rainfall (Van der
Geest, 2004).

2.5.3 INTRA-ANNUAL VARIABILITY
Intra-annual variability or seasonal concentratiodicates the distribution of

rainfall within a particular year. Inter-annual iadiility could be zero if day by
day —or month by month go through precisely ideht@mount of rainfall (Moron
et al., 2008). Rainfall pattern is unimodal in gemi-arid and most of the sub-
humid regions of Sub-Saharan Africa, i.e. rainialin tensed in one wet season
where the rain fed farming activities transpireggvi@g the dry season for other
activities. This implies that farmers can only hestvonce a year, making the time
span between two harvest periods very long, andesdrating risk into one in
place of the two harvests. The periods and the Imsomhmediately before the
harvest are often hard for farmers since food stouk low and consumption has
to be reduced while at the same time intense dgraliwork has to be carried
out. The seasonal concentration of rainfall geesraeasonality in the agricultural
cycle, labor demands, food availability, food psicthe prices of consumer goods
and labor, health, births, deaths and migratiortepad (Van der Geest, 2004).
Devoid of seasonal concentration, crop productiasulds be unachievable in
several West African areas because an equal disotbwould imply that the
monthly rainfall throughout the year would in noripd be adequate to sustain

plant growth (Van der Geest, 2004). Intra-annuatiabdity can present
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difficulties to farmers when it is so great thatnfi@rs get a considerable high
amount of rain in a short period while the resthod year does not experience
adequate rainfall for crops and livestock to fudvelop. These situations usually
occur in some years. However, the distinction betwater-annual and intra-
annual variability should again be made clear (danGeest, 2004).

2.6 CLIMATE OVERVIEW OF GHANA

The climate of Ghana is dominated by the interacta the Inter-Tropical
Convergence Zone (ITCZ) and the West African Momsodhe ITCZ, also
known as the Equatorial Convergence Zone or Intepi€al Front, is a region of
calm winds separating the northeasterly and sostbédg trade winds. The
location of the ITCZ annually moves, reaching itssthernmost extent during the
northern hemisphere summer and its southernmosinexiuring the northern
hemisphere winter (Stanturf, et al., 2011). The@pal feature of the climate of
Ghana is the alternate wet and dry seasons caysi@ Imovements of the ITCZ
and West African Monsoon. In southern Ghana therdveo distinct wet seasons,
but Northern Ghana has only one. Available tempegadlata indicate a warming
climate in Ghana with the drier northern area wagmnore rapidly than southern
Ghana (Stanturf, et al., 2011). For Ghana as aeylsohce the last five decades,
mean annual temperature rose by 1.0°C. The ratecodase was more rapid in
the northern than southern regions (Stanturf,.ef@ll1). The frequency of “hot”
nights and days in Ghana increased for the past (8 decades. Rainfall in
Ghana was patrticularly high in the 1960’s and desmd to particularly low levels

in the late 1970’s and early 1980’s. According teeTWorld Bank Group (2011),
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the major rainfall and temperature patterns form Ilasis of the agro-climatic
zones, namely, the Sudan Savanna zone, the Guanaars zone, the transition
zone, the semi-deciduous rainforest zone, anditferainforest zone. Each zone
is represented geo-climatically by Navrongo, Tam@lenchi, Kumasi, and Axim

respectively.

2.7 CLIMATE CHANGE PROJECTIONS IN GHANA
Several studies (The World Bank Group, 2011; Stnet al., 2011; Ghana

National Communication to the UNFCCC; IPCC 4th Asseent Report and
UNDP Climate Profiles.) have been undertaken t@akwverall climate trends
for Ghana in the future. These include the WorlaBstudy of the Economics of
Adaptation to Climate Change Study (looking at #04.0-2050 period) and the
2000 UNDP Climate Profile of Ghana (looking at ®@60-2090 period). The
following are their predictions

» The mean annual temperature is projected to inerbgsl.0°C to 3.0°C
by the 2060’s, and 1.5°C to 5.2°C by the 2090’se Pinojected rate of
warming is most rapid in the northern inland regioh Ghana.

» Total annual rainfall is projected to decline by%, and 20.5% in 2020
and 2080, respectively.

» Seasonality is projected to change, with early teation of rainfall in the
transitional zone, and is likely to convert thereat bi-modal regime to a
uni-modal one.

» The projections for precipitation indicate a cyalipattern over the period
2010-2050 for all regions, with high rainfall legdbllowed by a drought

every decade or so. The wettest parts of the cpanér expected to be the
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Tropical and Moist Deciduous Rain Forest zone (e fAshanti and
Western regions) and Coastal zone (Volta, Eastéenmtral, and Greater
Accra regions).
» Savannah zones are projected to be relatively @rge World Bank
Group, 2011).
2.8 CLIMATE CHANGE EFFECTS ON LIVELIHOODS OF

SMALLHOLDER HOUSEHOLDS
Climate change and extreme weather events altetiibighoods and lives of

countless poor people (IPCC, 2012b). Insignifiddunttuations in the amount of

precipitation or transitory circulation, even mirgranges in precipitation amount
or temporal distribution, short phases of intereseperatures, or localized heavy
winds can damage the livelihoods (IPCC, 2014). lilne®d activities such as

cropping, livestock, fishing, agriculture labor, smess and hawking/vending,
non-agricultural labor, weaving, industry, and domgtion are disrupted by

climate change. Livelihood activities peculiar temen such as weaving, pito
brewing and malt processing as well as shea byttecessing are severely
disrupted by climate change.

Climate change and extreme weather conditions r@dirgy households/farmers
livelihoods through decreases in crop yield (IPCZD14), and periodically

complicated by the proliferation of insect infectigpathogens, parasitic weeds,
reduced availability of and access to non-timbeedb products and medicinal
plants and biodiversity loss (IPCC, 2014).The nsastere form of natural assets

erosion is the absolute disappearance of peopdid, Iworsening livelihoods
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vulnerability and risk as a result of damage taaand economic assets (IPCC,
2014).

Climate change and extreme weather conditions rudggin of physical assets
such as the destruction of homes by flood wataevedsas disrupted water supply
and sanitation services have been reported (Dowglak, 2008). Flooding often
negatively affected cities in Africa, especially aneas that are mostly crowded
informal communities due to poor drainage, and theglfrastructure (UNDP,
2011c). Climate change also damages human assftsasifood and livelihood,
malnutrition, famine and persistent hunger as altres$ crop failure and spikes in
food prices usually rigorously experienced by ppapulations (IPCC, 2014).

2.9 THEORETICAL FRAMEWORKS FOR EVALUATING

VULNERABILITY TO CLIMATE CHANGE
The goal of research in vulnerability is to pressniiversal understanding of the

reasons that give rise to vulnerability with thegmse of enhancing the discovery
and recognition of a variety of prospects that ddaé used to adapt and cope with
the basic causes of climate change (Miller et28110). An understanding of this
nature can assist to build on strategies and pglittiat will in turn minimize the
risks presented by climate change (Fussel and KI@D06). Evaluating
vulnerability is not an easy task; it has alwaysrbdifficult given the dynamic
nature of vulnerability regarding its spatial arthporal dimensions (Eriksen and

Kelly, 2007).
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2.9.1 THE ENTITLEMENT APPROACH TO VULNERABILITY
ANALYSIS
Vulnerability to food and livelihood insecurity igxplained, through the

entittement theory, as a set of linked economic anstitutional factors.
Entitlements are the actual or potential resouasdable to individuals based on
their own production, assets or reciprocal arrareggm(Adger, 2006). Food and
livelihood insecurity are therefore a consequerfdeuman activity, which can be
prevented by modifying behavior and by politicalenventions. Vulnerability is
the result of processes in which humans activelyaga and which they can
almost and always prevent. The theory of entitleasieas an explanation for
famine causes was developed in the early 1980s (981, 1984) and displaced
prior notions that shortfalls in food productiorrabigh drought, flood, or pest,
was the principal cause of famine. It focused mdten the effective demand for
food, and the social and economic means of obtgintn(Adger, 2006).
Entitlements are sources of welfare or income #éinatrealized or are latent. They
are ‘the set of alternative commodity bundles thgierson can command in a
society using the totality of rights and opportiestthat he or she faces (Sen,
1984:497 in Adger, 2006). Essentially, the vulnéitgbof livelihoods to shocks
occurs when people have insufficient real incone waalth, and when there is a
breakdown in other previously held endowments.

The advantage of the entitlements approach is ithean be used to explain
situations where populations have been vulnerabtarhine even where there are
no absolute shortages of food or obvious environat@rivers at work. Famines

and other crises occur when entitlements fail (AJdg®06). This approach
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enabled this study to assess a range of packagasde that smallholder
households are entitled to, hence offer a bettgraf@lucidating how households
safeguard against negative effects of climate ohamyg their livelihoods. This
approach enabled this study to explore the diveapétal assets that smallholder
households can have access to in order to amelidhet negative effects of
climate change. The entitlements approach oftedematays ecological or
physical risk, as a result of this weakness; thgystemployed the sustainable
livelihood framework to enable a better understagaif physical, ecological and
natural vulnerable and risk in the study area. $tuely however employed the
entitlement approach because it succeeds in highim social differentiation in
the cause and outcome of vulnerability (Adger, 20@fich the sustainable
livelihood approach also fails to recognize.

2.9.2 SUSTAINABLE LIVELIHOOD FRAMEWORK FOR

VULNERABILITY ANALYSIS
This framework focuses on how people use livelihasdets (human, natural,

financial, social, and physical) in a context obsks, trends and seasonality. The
choice of strategies is mediated by structures. (avernment, NGO’s) and
processes (e.g., laws, policies, culture, insthg) and results in livelihood
outcomes, such as income, well-being, or food amdilhood security (Chambers
and Conway, 1992; Ellis, 2000). Agyeman(2013) iathd that, the unique
feature of the sustainable livelihood perspectsvthe appreciation that the root of
development is livelihoods. It is a people-centepagdadigm which recognizes
people’s inherent capacities and knowledge. Agaisignifies a multi-sectoral

character in real life, integrating environmengaicial and economic issues into a
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holistic framework. It highlights the development short- and long-term
adaptive capacities that enhance the abilitiesdividuals and communities to
deal with changing circumstances (Paavola, 2008).

The sustainable livelihood framework conceptualizasd enables better
understanding of the livelihood processes in thedytarea (Figure 2.2).
Vulnerability is seen not simply as the result of @ent or stress, but as a
function of the socio-economic characteristics gfagulation which determine
the degree to which their life and livelihood istmt risk by a distinct and
identifiable event in nature or in society. Thetausable livelihood framework
contends that households reliant on agriculturédcbe capable of lessening their
complete susceptibility to climate change througbexdification of strategies
within the range of their livelihood and specialigito gain advantage of a niche
(Ellis, 1998; Fraser et al.,, 2005). The SLA hasnbesticized for failing to
recognize resource allocation and distributionaliés (Swift et al.,, 2001). For
example, although it emphasizes the significancerafing the prospect
obtainable and accessible for the poor to accomphsir livelihoods, it fails to
recognize and advance issues of equity (Yaro, 200Hich are vital to coping
and adapting to climate change.

This research overcomes this weakness by emplogingulti-scale climate
change susceptibility appraisal by mapping vulnditgb at the district,
community and household levels. Concerns relatingemporal dimensions are
taken into consideration in the choice of reseancbthods. For instance,

participatory methods are used to explore the teatgbmensions of livelihood

28



UNIVEERESITY FOR DEVELOPMENT STUDIES

=)

1_}

I
%

www.udsspace.uds.edu.gh

susceptibility to climate variability. This theslksuilds on this by combining
livelihood theory with a temporal element througtcdl level participatory
approaches (Antwi-Agyei, 2012).

The SLF offers people-centred approach to the wtaeding of livelihood
susceptibility and inequalities faced by variousi$eholds hence helps to shape
development objectives. The SLF allowed better tstdading of how
smallholder households usually respond to negagifects of climate change.
This study adopted the SLF because it permits #sessment of livelihoods
which allows the identification of diverse copingda adaptation strategies
(planned and unplanned, on-farm and off-farm) witighlights how smallholder
households ameliorate the negative effects of ¢érmhange.

2.10.1 CLIMATE CHANGE ADAPTATION CONCEPT

Adaptation to climate change is not a new issueg@V,02005) and it no longer
needs rationalization, however, its explanatioreguired (Somah, 2013) because
climate change and its attendant impacts add acoewponent to the challenge of
livelihood insecurity (Burton, 2009). Human soasthave always managed with
climate change and extreme climate events suchcagylots and floods to enable
societies cope with varied areas across the gldberever, adaptation to climate
change is in contrast to past experiences, thibeisause anticipating rapid
frequency of climate change will likely examine taping and adaptive capacity
of the human population, and the fact that thegrescientific capacity enables
humans to adapt in anticipation of future changeopggosed to only react to

current conditions and engaging in planning basehistorical climate trends and
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risk (Somah, 2013). Globally, adaptation has plagegubtential role in reducing
the effects of climate change.

Adapting to climate change is important for impaeatssessments (estimating
which adaptations are likely to occur) as well avising on or prescribing
adaptation (policy development). On the basis thatclimate has been already
variable and inevitable, particularly in Sub-Salna@drica, it is necessary to think
about and act on adaptation now. It is evident ¢hatate change impacts are felt
currently, and greater impacts are unavoidabl@éeénfature. Adaptations are vital
in reducing human and social costs of climate chaagd to development and
poverty alleviation (Somah, 2013). Therefore, ad@ph is vital in order to
reduce the adverse impacts of climate change aoudtgre (Yohe, 2000). Failure
to implement appropriate adaptation strategiesttier most vulnerable groups,
could lead to serious problems including significdeprivation, social disruption
and population displacement, and even morbidity modtality (Downing et al.,
1997).

Although agriculture is the most broadly researckedtors in relation to the
impacts of climate change, studies have ignoredpibtential contribution of
farmers’ adaptation through indigenous knowledgehi{ger and Burton, 2009).
The term adaptation was rarely used in relatioditoate change until the period
1992 (Schipper and Burton, 2009). The focus ofglsal community was on
mitigation, which entails decreasing the emissioh&HG and increasing carbon
sinks, thereby slowing the rate of global climatarge (IPCC, 2007). The global

interest was outlining bench marks and timetabtesfoissions reductions to slow
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down the rate of global warming (Burton, 2009). Asatter of fact, Stringer et
al. (2009:750) emphasized that “... proponents ofptaieon were viewed as
rather defeatist and were thought to demonstrakacla of faith in countries’
abilities to limit emissions”. Several authors (§amd Skinner, 2002; Ford, 2007;
Pielke et al., 2007) are of the view that recepnbgl efforts seeking solutions to
the threat of climate change have acknowledged Mitel contribution of
adaptation as a policy option. Smit and Skinnel0O@dor example, tinted that
adaptation as a response to climate change hascbeered extensively by IPCC
and UNFCC and they have precisely underscored thenpal contribution of
adaptation to reduce the adverse impacts of climaiability.

2.11.2 TYPES AND FORMS OF ADAPTATION TO CLIMATE CHA NGE
Adaptations come in a huge variety of forms (Smtd aPilifosova, 2001).
Adaptation to climate change in agriculture maydamonomous or unplanned
(Dinaret al., 2008; Smith et al.,, 2000). Autonomacagaptations are coping
strategies which are usually temporary and resgensi nature and can be
implemented by individuals, agents and institutiofidinar et al., 2008).
Autonomous adaptations (also called spontaneoystatdans) are considered to
be those that occur consistently in reactive respdafter the initial impacts are
manifest) to climatic stimuli as a matter of couyrseithout the directed
intervention of a public agency. Estimates of thag®nomous adaptations are
now used in impact and vulnerability assessmenit(&ma Pilifosova, 2001). For
instance, in response to a changing precipitatiatiepy, a household could

choose to alter the crops or use separate hamdgtlanting dates (FAO, 2007).
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Hence, the usefulness of an autonomous adaptatrategy hinges on the
availability and accessibility of resources to copéh sudden climate change
(Dinar et al., 2008).

Alternatively, “planned adaptation strategies aomsctious policy options or
response strategies, often multi-sectoral in nataireed at altering the adaptive
capacity of the agricultural system or facilitatisgecific adaptations” (FAO,
2007:5). Planned adaptations can either be reaotianticipatory (commenced
before the impacts are noticeable) (Smit and Ritif@, 2001). Indeed, planned
adaptation (also called anticipatory adaptatiorekseto address future climate
stresses and could be based on predicted futurateliadverse impacts or past
experiences (Smit and Pilifosova, 2001). While ¢hex dissimilarity between
planned and autonomous (reactive) adaptation,datige, the line between these
two is blurred (Fisher et al., 2010). Planned aakamt often is interpreted as the
result of a deliberate policy decision on the mdra public agency, based on an
awareness that conditions are about to changewver ¢feanged and that action is
required to minimize losses or benefit from oppoitias (Pittock and Jones,
2000). Autonomous adaptations are widely interprede initiatives by private
actors rather than by governments, usually trighyesemarket or welfare changes
induced by actual or anticipated climate change(,e1999). Smith et al.(1996)
describe autonomous adaptations as those that dtw@turally,” without
interventions by public agencies, whereas plannddptations are called
“intervention strategies”. This research studiedthbautonomous and planned

adaptation strategies employed by farming housshed communities to reduce

32



UNIVEERESITY FOR DEVELOPMENT STUDIES

>

=

=4
o

Tl
\<

www.udsspace.uds.edu.gh

the adverse impacts of climate change on theititiweds. For instance, planting
drought-tolerant and early maturing varieties afpsr are examples of the planned
adaptation while resorting to a reduction in foathsumption by the households
because of climate related food and livelihood énséy could be considered as
an autonomous adaptation strategy. Many researalarg that climate change is
generally a problem but that adaptation of houskhobln reduce the impacts of
climate change on agriculture (FAO, 2007). Mosti@gdtural systems, like many
other ecosystems, have some level of inbuilt adaptapacity, but this may be
weakened because of the rapid rate of climate eh&dgrvogel et al., 2008).
This becomes even more serious because secondargaeshinduced by climate
change have the potential to constrain the capaloifipeople and ecosystems to
cope with the impacts of climate variability. Itligsed on this justification that
the IPCC support ‘planned adaptation’: consciousepargeted at creating the
capacity to cope with the impacts of climate cha@iB€C, 2007). The IPCC also
makes dissimilarity between private and public aatégns. McCarthy et al.
(2001) define private adaptation as those adaptatibat are implemented by
individuals or households whilst public adaptatisnntroduced and executed by
the government and its agents. Whilst private adepts produce benefits
exclusive to the individuals or households thatycaut those decisions, public
adaptations target communal needs (Dinar et 082 his thesis examines both
private adaptations (that are taken by househaldd)public adaptations (that are
introduced by the government and its agents atnétenal, regional, district,

zonal and community levels).
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In addition, in the view of UNEP (1998) and SmitdaRilifosova (2001),

adaptations can be a short or long term, localmedidespread, and they can
serve various functions and take numerous formsapfations have been
distinguished according to individuals’ choice ops as well, including “bear
losses,” “share losses,” “modify threats,” “prevesifects,” “change use,” and
“change location” (Rayner and Malone, 1998). Theiah typology has been
extended to include the role of community strucurastitutional arrangements,
and public policies (Downing et al., 1997; UNEP 989 Smit and Pilifosova,

2001).

2.11.3SYSTEMS, SCALES, AND ACTORS OF ADAPTATION TO
CLIMATE CHANGE

Adaptations do not occur in a vacuum. In unmanaggdral systems, adaptation
is autonomous and reactive and is the means byhvdiecies and communities
respond to changed conditions. In these situati@aosptation assessment is
essentially equivalent to natural system impactess®ent Human system
adaptation can be motivated by private or publierest (i.e., who adapts?).
Private decision makers include individuals, hoot#d) businesses, and
corporations; public interests are served by gawemts at all levels. The roles of
public and private participants are distinct but umarelated.

Smit and Skinner (2002) identified four major categs of agricultural
adaptation pathways “(1) technological developmef#s government programs
and insurance, (3) farm production practices, @darm financial management”

(p. 95). Categories 1 and 2 involve strategiesymd sy public institutions and
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organizations (Smit and Skinner 2002). Example€ategory 1 pathway include
the development of new crop varieties, developroéearly warning systems that
provide weather predictions and seasonal forecasts the development of
irrigation techniques to address moisture defidesicExamples of Category 2
pathways include agricultural subsidy support paotws, the development of
private insurance to reduce climate related riskl #the development of policies
to influence farm-level production. On the contrafyategories 3 and 4 are
undertaken at the level of the individual farmerfanmers’ group. Examples of
Category 3 pathways include diversification of ctgpes/varieties and livestock
types, changing land use practices to address ceaental variations and
changing timing of farm operations such as planang harvesting dates (Smit
and Skinner, 2002). Using crop insurance, partimpain appropriate income
stabilization programs and diversification of hdusld income are examples of
Category 4 pathways.

In terms of scale of agricultural adaptation, Ka#all and Risbey (2000)
differentiate farm-level adaptation from regionadanational level adaptation.
Regional- and national-level adaptation involverges in infrastructure as well
as support systems, whereas farm-level adaptativers the range of farm
management practices undertaken on the farm at igslel by the farmer in an
attempt to moderate the adverse impacts of clintdi®nge (Kandlikar and

Risbey, 2000). Adaptation may also be characterizgdtiming (reactive or

anticipatory), duration (short or long term), aslves its spatial occurrence (i.e.

whether it is localized or widespread) (Smit et, d999). The success of

35



UNIVEERESITY FOR DEVELOPMENT STUDIES

-

-

A

\E

e S

www.udsspace.uds.edu.gh

agricultural adaptation to climate change should he measured only by
economic outputs in terms of yields, but also byoatl considerations relating to
distribution and social issues such as equity anthdéss (Kandlikar and Risbey,
2000). This thesis adopts a multi-scale approach ekpgloring adaptation
measures at the national, regional, community anéhold scales.
Distinguishing among the various decision makenglved in adaptation is
important. The case of African agriculture and watsources illustrates that
stakeholders and potential adaptors range from evabie consumers to
international organizations charged with relief amdearch (Downing et al.,
1997). Poor and landless households have limitsdurees, yet failure to adapt
can lead to significant deprivation, displacememiprbidity, and mortality
(Downing et al., 1997). Subsistence farmers do hrote the same adaptation
options as commercial producers. Water supply atiaps may involve
landowners, private traders, local authorities, enaependent businesses,
national governments, and international organimstioEach stakeholder has
distinct interests, information, risks, and resesrand hence would consider
distinct types of adaptive responses (Downing gt18197; Smit and Pilifosova,

2001).

2.12 DETERMINANTS OF ADAPTIVE CAPACITY

Smit and Pilifosova, (2001) are of the view thatedminants of adaptive capacity
concerns with the economic, social, institutiomald technological circumstances
that accelerate or constrain the development anglog®ment of adaptive

measures. Adaptation to climate change and rédesstplace in a dynamic social,
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economic, technological, biophysical, and politicahtext that varies over time,
location, and sector. This complex mix of condifatetermines the capacity of
systems to adapt (Smit and Pilifosova, (2001).Adgeal. (2007) identified five
universal classifications of impediments to adaptatthey include financial,
technological, cognitive, cultural, and institutédnMoser and Ekstrom (2010)
enumerated communication and information. Moser Bkstrom (2010), Jones
and Boyd (2011) identified values, beliefs, andnmoras well as physical and
ecological factors have been recognized as impedsrte adaptatio(Burnham,
2014). Other researchers have also revealed thatiad capacity occurs when a
society is able to function collectively, referredas social capital. A build up of
social capital can give rise to both opportunities and constraints to adaptive
actions (Adger, 2003). Adaptive capacity is disguby the outcome of access to
resources, the manner in which resources areldigtd among communities and
the institutions that administer the resources @@@g003). Identified social and
cognitive barriers to adaptation comprises, the meanin which people
understand risk and their self-efficacy, knowledgmotions, and cultural factors
such as place of fondness and identity (Adger.e2813). Present time research
has precisely supported the notion that, the ghdaftsmallholder households to
conquer risk is influenced by circumstances sucla@sess to crop insurance
(Panda et al., 2013), the availability of creditry@& et al., 2013), local
government and market based institutions (Wang let 2013), property
ownership (Below et al., 2012), and access to teehnnformation about

agricultural management and climate change throaghcultural extension
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services (Bryan et al., 2013). All these circumes&snaugment adaptive capacity
(Burnham, 2014). Lack of land and human capital feguently echoed
impediments to adaptive capacity (Piya et al., 20fung et al., 2009).
Grothmann and Patt (2005) argued that previousareséhas not fully taken into
account the cognitive factors that impede individadaptive actions. The model
(model of proactive adaptation to climate changsjetbped by Grothmann and
Patt (2005:5) identified two “bottlenecks” in andimidual’s decision-making
process about undertaking adaptive actions. “Rigbrasal,” is the first and
consists of two components: (1) an individual'sedetination of the likelihood
that he/she will be “exposed to some kind of threatd (2) an individual's
determination of the quantity of harm the threal do to the possessions they
value. “Adaptation appraisal,” as the second botid is seen as a person’s
appraisal of the optimistic and pessimistic outcothat would arise from
embarking an action and their power to performabeon. Adaptation appraisal
may arise provided that an individual's appraidaihe risk presented by climate
change surpasses the lowest threshold.

The adaptation assessment procedure has three gentpo (1) an individual
ascertains if an adaptive action will flourish irofecting them from the threat
(i.e., "perceived adaptive efficacy”); (2) an indiual ascertains if he/she has the
ability to carry out the adaptive action (i.e., fpeived self-efficacy”); and (3) an
individual ascertains the costs of taking the act{pe., “perceived adaptation
costs”). According to Grothmann and Patt (2005)ceeed self-efficacy, in part,

determines an individual's perceived adaptive cipacThus, a better
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understanding of the factors that increase or ihlpibrceived self-efficacy can
help identify mechanisms to enhance how smallheldeerceive their own
adaptive capacity, possibly enhancing the likelthdloey will adapt(Burnham,

2014).

2.13CLIMATE CHANGE ADAPTATION IN SUB SAHARAN AFRICA

Rural households across Sub-Saharan Africa dryslanel challenged by multiple
stressors including droughts, floods, lack of readykets for farm produce, high
illiteracy and unfavorable economic developmene(d&n and Reenberg, 2010Db).
Even though adaptation may be prompted by climadats such as droughts and
floods, it is important to recognize that thesepation strategies are carried out
in reaction to the multifaceted interaction of bathmatic and non-climatic
circumstances including political, economic andis@nvironmental changes
(Mertz et al., 2010). As such, it is very complex dssign exact adaptation
strategies to climate variability. Notwithstandingjmate change (particularly
drought) is the main threat to the livelihood ofadiimolder households (UNDP,
2007), hence, the ability of the small-scale fasriarAfrica to endure drought is
seen as crucial in coping with other non-climatiessors.

Planned adaptation strategies employed by househbwoldeal with drought in the
Upper East Region can generally be categorized tinto main classifications.
The first classification is on-farm adaptation wgges that comprise a series of
agricultural management practices that are impleeteby households on the
farm site intended to reduce the adverse impactsliofate variability. The

second, off-farm adaptation strategies comprisevites that are implemented
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outside the farm in order to minimize householditnerability to climate change
(Antwi-Agyei, 2012).Households employ on-farm addjon measures which
comprise varying the planting time, early maturirggieties being planted, crop
diversification, cultivating drought-tolerant crqpwhiles off-farm adaptation
measures include migration, depending on remitsificen family and friends,
receiving assistance from the government, changinigtion and decreasing food
consumption to manage climate change (Van der Ge@dtl; Antwi-Agyei,
2012; Aniah et al., 2014). This implies that thejonty of the households uses
coping strategies that are linked to livelihood edsification. Most of these
households undertake several non-arable farmimfjHivod activities as efforts to
forestall destitution owing to crop failure conrett to climate change
(particularly drought). Socio-economic factors suedh gender, age, perceived
wealth, educational level and land tenure systemedisas agro-ecological setting
could influence the choice of adaptation strategedouseholds (Antwi-Agyei,
2012).

Substantial researches have pointed to the be@itt use of livelihood
diversification as an adaptation strategy to redooel and livelihood insecurity
risk accompanying climate change in many parts b&ara and Africa at large
(Paavola, 2008). In Ghana, Antwi-Agyei (2012) rdedathat, households in
vulnerable communities made use of a variety of-famm livelihood activities
which have diverse risk attributes as supplemergtmtegies to safeguard them
against the adverse impacts of drought on livelitsod.ivelihood diversification

has also been accounted in many parts of the wiadhliding Nigeria (Dabi et al.,
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2008), in Namibia (Newsham and Thomas 2011), inaln@atta and Singh,
2011), in Sri Lanka (Esham and Garforth, 2012) dachaica (Campbell et al.,
2011).

Notwithstanding the potential of livelihood divdisation in reducing risks, many
researchers have pointed out possible weaknesséis thie livelihood
diversification as an adaptation strategy (Baraeil Swallow, 2005; Eriksen et
al., 2005). Eriksen et al. (2005) argues that cotmaéng on one livelihood
activity has the potential of yielding higher econo returns compared to
households employing a number of livelihood aatgit Additionally, Bryceson
(2002) contested the presumed optimistic correlativetween livelihood
diversification and climate adaptation hence livetd and food security
enhancement. Ellis (1999 in Antwi-Agyei, 2012) camds that the loss of
productive labor has been yet another possible messk of livelihood
diversification. He noted, for example, the migvatof male youth (the able men,
) as a result of livelihood diversification intorfaplaces/markets have the
possibility of dwindling/reducing the local prodive labor force which could
subsequently reduce their economic returns.

2.14.1 RESILIENCE TO CLIMATE CHANGE

Conceptualizations of resilience in the ecologgréiture are two—one recognizes
resilience as the capability of a system to retegome original state (the steady
state view point) while the second comprehendsiease as the capability of a
system to not only spring back but change on to aneumerous possible new

states (multiple stability domains) (Holling and r@erson 2002). The limitation
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of the steady state viewpoint is that it is notnefcessity or desirability of a
system, mainly a social system, to revert to aipte/state as the status quo may
be maladapted (Barnett and O’Neill 2010) or otheewunfeasible in varying

circumstances.

In contrast, the social scientists have proposegdrakalternative frameworks to
understand the conception of resilience (Davids@102, the domineering
connotation in the social science literature isosymous to ecological resilience:
“...the magnitude of disturbance that can be absobe¢ore a system changes to
a radically different state as well as the capadtgelf-organize and the capacity
for adaptation to emerging circumstances” (Adged&@P69: Newman, 2013:13).
One valuable contribution of the emerging soci@rsce resilience framework is
that it illuminates dynamic  social-environmental ogesses and
differences/interactions among nested scales. kample, resilience thinking
provides the theoretical basis behind adaptiveystesmn management, a flexible,
context-specific approach that is increasingly aepig the generalized, top-down,
command-and-control management style that dominatedh of 20th century
environmental governance (Newman, 2013). Anothgaiahge of this emerging
resilience framework is that it integrates econgmeological, and institutional

perspectives (Gunderson and Holling 2002).

Serious shortcomings become apparent when tryimgpose ecological notions
of resilience of social systems as it overexteratsinal systems concepts at the
expense of explaining social processes. In readygial and natural sciences have
developed separately and are based on differenériyimy assumptions and

42



-

-

A

\E

UNIVEERESITY FOR DEVELOPMENT STUDIES

e S

www.udsspace.uds.edu.gh

methods. Hence, these realms of knowledge are amlyeintegrated, and the
resilience paradigm sometimes overstates simgariietween the systems. The
critical point of contention is that, unlike ecolggocial theory must account for
the fact that human actors can consciously inflaeth@ir socio-environmental
contexts, have the ability to learn, and have #yeacity to anticipate outcomes
(Newman, 2013).Pathways to climate-resilience igettgpment trajectories of
combined adaptation and mitigation to accomplish dbjective of sustainable
development that assist in avoiding “dangerousraptigenic interference with
the climate system” as specified in Article 2 oé tbnited Nations Framework
Convention on Climate Change (UNFCCC). Climateliessi pathways consist of
two all-encompassing attributes: (1) actions toucedclimate change and its
effects, including both mitigation and adaptatiand (2) actions to ensure that
effective risk management institutions, strategas] choices can be identified,
implemented and sustained as an integrated patheofdevelopment process
(Edenhofer et al., 2012).

2.15 CONCEPTUAL FRAMEWORK ON THE DETERMINANTS OF
ADAPTIVE CAPACITY
The conceptual framework argues that, farmers’ebediystem about climate

change influences their coping and adaptationegjias. As argued by the Social
representation theory, behavior is not causallgteel to beliefs rather, beliefs and
behavior coexist as part of the system of meansgduo understand an issue
(Moloney et al., 2014:2).Farmers’ who believe (gére) climate change as being
caused by human/anthropogenic factors such as hushing, fossil fuel

emissions and deforestation usually implement mdnadaptation strategies to
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strengthen their resilience. This to a large extemill reduce their
vulnerability/risk to climate change thereby ingieg their productivity and

subsequently secure livelihoods: higher and stialcleme, health and education.

On the other hand, farmers who believe that clinchtinge is caused by “the will
of the gods™ i.e. spiritual, due to the misuse safpernatural power or
disrespecting the life forces, for instances, Bk uof resources which include
having sexual intercourse on sacred sites, faraslashedding innocent blood on
the earth which is considered holy, refusal to qrenf rituals, disrespect to the
gods, ancestors and spirits(Aniah and Yelfaani¥,6p will not implement

planned adaptation strategies (anticipatory adiapfat
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FIGURE 2.2: CONCEPTUAL FRAMEWORK ON THE DETERMINANT S OF
HOUSEHOLDS ADAPTIVE CAPACITY
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2.16 CONCLUSION

The literature reviewed has established that cénmatange presents negative
effects on livelihoods of smallholder householdée Titerature has attempted
establishing different theoretical frameworks tosess the vulnerability of

livelihoods to climate change. Although SSA is eiptated to be severely affected
by climate change, specific case studies highlighthe extent of vulnerability of

livelihoods to climate change is lacking. This kiheslge gap hampers proper
understanding of the determinants of adaptive agpat€ households to climate

variability. For instance, the adaptive capacityfarining communities is often

ignored, hence, there is the need for this studybd¢oconducted to clearly

understand the factors that determines the adamapacity of smallholder

households to climate variability. These gaps atdressed in this thesis by
examining the factors that determines the adaptapacity of smallholder

households and their indigenous adaptation stedegimployed to ameliorate the

negative effects of climate variability.
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CHAPTER THREE

3.0 PROFILE OF THE STUDY AREA AND RESEARCH
METHODOLOGY
This chapter presents an overview of the profileshe Bongo District. It also

covers the methodology that was employed to gatmemrelevant data for this
study. The methodology focused mainly on the retedesign, the concept of
population and sampling, sources and methods af ctdtection and processing,
as well as analysis and management of field data.

3.1 PROFILE OF THE BONGO DISTRICT

The study will be conducted in the Bongo distrittttee Upper East Region of
Ghana. The Bongo district is one of the 13 admiatiste and political districts of
the Upper East Region of Ghana. The district sgatetal land area of 488Km
which constitutes approximately 5.52% of the tdémldmass of the region. The
Bongo district shares borders with Burkina Fasothie North, Bolgatanga
Municipal to the South West, Nabdam District to ®Beuth East and Kassena-
Nankana West District to the West. It lies betwdengitudes 0.45 W and
latitude 10.50 N to 11.09N. It lies within the onchocerciasis-freed zoneeTh
predominant economic activity in the district idsistence farming. According to
the 2010 population and housing census of Ghanag®alistrict has a total
population of 84, 545 people which represents 0.84%e Ghanaian population.

48.8% of the total population are males and 72%ilivrural areas (GSS, 2013).

The Bongo district (vulnerable district) lies withihe Sudan Savannah Ecological
Zone. The Bongo district, like many other districtdNorthern Ghana experiences

a uni-modal rainfall pattern from May/June—Sept/@dtich constitutes the main
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farming season (Dickson and Benneh, 1988). Theageeannual rainfall ranges
from 800mm-1000mm, with maximum temperatures ¢C3&nd mean monthly
minimum temperature of 2C and maximum temperatures o°"G5EPA, 2003)
The Sudan Savannah Zone is characterized by pattesvapo-transpiration of
1652mm per annum and relative humidity of 61% (ERBQ3; Antwi-Agyei,
2012). Though, tree cover is low, the major treesamnomic importance in the
district include the baobab (Adansonia digitatd)e tdawadawa tree (Parkia
biglobosa), shea tree (Vitellaria paradoxa), amedfigntree (Ficus spp.). The major
crops grown in this district include sorghum (Sangh bicolor), millet
(Pennisetum glaucum), rice (Oryza sativa), groundAtachis hypogea), guinea
corn (Sorghum vulgare) and maize (Zea mays) (MdE®,7; Aniah et al, 2014b;
Antwi-Agyei, 2012). The ethnic composition is mairfirafra.

3.2 SOIL AND DRAINAGE

The district’'s soil is “upland soil” mainly devele@ from granite rocks. It is
shallow and low in soil fertility, weak with low ganic matter content, and
predominantly coarse textured. Erosion is a majoblem in the region. Valley
areas have soils ranging from sandy loams to skis. They have higher natural
fertility, but are more difficult to till and arerpne to seasonal water logging and
floods. Drainage is mainly by the White and Redt¥@nd Sissili Rivers (GSS,
2013).

3.3VEGETATION AND CLIMATE

The natural vegetation is that of the savannah Vemal] characterized by short

scattered drought-resistant trees and grass ttstgent by bushfire or scorched
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by the sun during the long dry season. Human ietenice with ecology is
significant, resulting in near semi-arid conditioi$ie most common economic
fruit trees are the shea nut, dawadawa, baobabeada (GSS, 2013).

The climate is characterized by one rainy seasoom frMay/June to
September/October. The mean annual rainfall duthiy period is between 800
mm and 1,100 mm. The rainfall is erratic spatialhg in duration. There is a long
spell of dry season from November to mid-Februahgracterized by cold, dry
and dusty Harmattan winds. Temperatures duringpdigd can be as low as 14
degrees centigrade at night, but can go to more 3badegrees centigrade during
the daytime (GSS, 2013).

Humidity is, however, very low, making the daytinmgh temperature less
uncomfortable. The region is entirely within theéningitis belt” of Africa. It is
also within the onchocerciasis zone, but with tbetwl of the disease, large
areas of previously abandoned farmlands have besmtaréd suitable for
settlement and farming (GSS, 2013).

3.4 LIVELIHOOD ACTIVITIES IN THE BONGO DISTRICT

According to the GSS, (2013), agriculture, huntemyd forestry are the main
economic activities in the Bongo district of the RIEAbout eighty percent (80%)
of the economically active population engages mcafjure. The main produce is
millet, guinea-corn, maize, groundnut, beans, samgland dry season tomatoes
and onions. Livestock and poultry production arsoalmportant sources of
livelihood for the people. There are two main iatign projects in the UER, the

Vea Project in Bongo covering 850 hectares andTtheo Project in Navrongo
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covering 2,490 hectares. Altogether they providepleyment to about 6,000
small-scale farmers. Other water-retaining striggy(dams and dugouts) provide
water for both domestic and agricultural purposeS$, 2013).Industrial activity
in the region is generally low, with only one inthysn operation at the moment.
This is the cotton ginnery at Pusu-Namongo (nedg&anga). Other industrial
establishments are the Tomato Canning Factory (&IH& Pwalugu, the Meat
Processing Factory (GIHOC) at Zuarungu and the Ridés at Bolgatanga,
which are not operational and have been earmadkativfestiture (GSS, 2013).
3.5 GENERAL APPROACH TO THE STUDY

A researcher needs a hold of the enormous varfetgsearch methodologies so
as to choose the highly suitable design or mixtfirdesigns most appropriate for
a specific study (Groenewald, 2004). This obseovatvalidates with that of
Meetoo and Temple (2003) who contend that, applyiivgrse methods permit
the researcher to explore the diverse means obappes that are built up. Again,
it aids to detect data discrepancies (Twumasi, RODiverse methods may be
used to confirm each other, but they could be cemphtary or contradictory.
Complementarity does not simply suggest that figsimust be identical and
contradictory does not also suggest that the fgglshould be different (Meetoo
and Temple, 2003).

A rising number of researchers in the diverse $ietd behavioral and social
sciences have been supporting the mixture of @uia® and quantitative
approaches to the study of social occurrence. \WWhatbecome known as the

mixed methodology was born out of this new movemeitheoretically, this
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movement has moved beyond the current paradigmlicioify presenting a

rational and feasible option. This makes use olistea method and systems of
attitude. Its rationale of investigation includée tuse of induction (or discovery
of patterns), deduction (testing of theories angbatiyesis), and abduction -
revealing and depending on the superlative setanifications for understanding

the research results (Johnson and Onwuegbuzie).280dbrding to Johnson and
Onwuegbuzie, (2004), the mixed methodology appraactormally the category

of research in which the researcher combines oesngualitative and quantitative
research approaches into a single study. In thaiapiof Kellaher et al.,

(1990:121; in Yelfaanibe, 2011), both quantitatared qualitative data can cross
validate each other around "a common referencet'p@ualitative methods have

traditionally been described as interpretative drernpmenological whereas
guantitative methods are associated with positi@gproaches (Meetoo and
Temple, 2003). Recognizing that all methods hawstditions, researchers felt
that biases inherent in any single method couldrakze or cancel the bias of
other methods. This gave rise to a triangulationdafa sources -a means of
seeking convergence across qualitative and quawitanethods (Creswell,

2009). A vital distinction between qualitative agdantitative methods is their
flexibility. Pertaining to quantitative methods \gaestionnaires and surveys, the
researcher asks all respondents in the same sexigemtical questions. The
classifications of responses from which responderag select are —closed ended
or fixed/rigid, thus it is not flexible (Mack et.al2005). On the other hand,

gualitative methods are normally more flexible sirgualitative methods permit
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superior spontaneity and adaptation of the intemadietween the researcher and
the study participant(s). Qualitative methods aslsthly —open-ended questions
that are not necessarily worded in precisely theesaay with each participant.
Open-ended questions have the tendency to evogeness that are importantly
prominent to the participant and unexpected by theearcher. Qualitative
methods are also rich and explanatory in natures\@ell, 2009). As such,
participants are at liberty to answer in their owwords with open-ended
guestions, and these responses tend to be morelicateg and probing than
simply —yes or no— like the case with quantitative methods. Openreédnd
guestions also permit the researcher the flexytiiditprobe preliminary participant
responses by asking follow-up questions (such dsy“ver ‘how’), listening
carefully to what they say, engaging with them adow to their individual
personalities and styles, and using further prabeasspire them to elaborate on
their answers (Creswell, 2009). One of the stremgfiten put forward for using
gualitative methods include the fact that, thegnpethe researcher to deliberate
the opinions of research participants and to refbecthe influence of their own
social location on their perspective (Sarantak@)5245; Meetoo and Temple,
2003). Mack et al. (2005) and Sarantakos (2005) airehe view that, in
gualitative research, participants have the chéam@nswer more elaborately and
in greater detail than is normally the case withrgiiative methods. In turn, what
the participants say, the researcher has the chandeprivilege to respond

directly and without delay to subsequent questi@isring of information the
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participant has previously provided. An importaohtibution of this method is

the culturally specific and contextually rich détat it produces.

This research will combine qualitative method (obagon, FGD’s and
interviews) with quantitative method - traditionalurvey. The researcher
acknowledges that both qualitative and quantitatnethods have limitations and
biases inherent in one method could offset biasesther method. Creswell
(2003) and Slee et al. (2006) indicated that, miresarch approach minimizes
some of the limitations of using a single methoccduse quantitative or
gualitative research methods are not sufficientaddress the complex social
phenomena when they are treated independently. iftpSes that, qualitative
methods suffer from the limitations of generalizthg results beyond the specific
research area and go through subjectivity during dallection and analysis
(Berlie, 2013). The quantitative method, on theeothand, always fail to capture
an in-depth understanding of intra and inter-hoakktdynamics, especially when
the household head is in a position to speak oralbeti his family and/or
neighbors (Tsegaye, 2012). Hence, using the epmtgy of mixed research
approach in a case study research design helpddtess the research questions
and to check the validity of the results (Habtemrari 2003). When quantitative
and qualitative research methods are used in catbm in one study, they
complement each other and allow for a more com@ewysis of the research

problem (Migiro and Magangi, 2011).
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3.6 THE RESEARCH DESIGN AND PROCESSES

The selection of appropriate, suitable design agksearch is instituted in the
researcher’'s own capability to recognize and isollaé research issues and apply
suitable methods, tools and techniques to enabie/hbr reach rational
conclusion. The study will employ concurrent mixexsearch methods for the
grounds that both quantitative and qualitative datél be collected
simultaneously and the results will be comprehensgiwring the analysis. Within
the framework of mixed methodologies, this resedschherefore designed to
blend a case study and survey tools and techniguesder to gather suitable
data. The case study method generally pictureseagrzhenon under investigation
as a unique and exceptional case within a givesipaly socio-cultural, economic
and political context. In the view of Yin et al.0@5), a case study is a
comprehensive understanding of complex instancesirdd through detail
description and analysis of a whole or a part. Qedmpnsive means obtaining a
complete picture of what is going on at a momerttiley extensive description
and analysis refer to the involvement of rich imfiation that comes from multiple
data sources such as interviews, observation, guestionnaire and document
analysis (Yin, 2002). The term whole, means the sizthe instances that can be
referred to, as small as one individual, or asdaag a community, a region, a
nation or larger geographical area in a case s(Bitygh, 2006; Maree, 2010).
Sarantakos (2005) and Creswell (2009) suggestet] ihmacase studies, the
researcher explores in depth the phenomena unddy sind collects detailed

information over a sustained period of time. Trlemes the Bongo district is
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chosen to investigate the multifaceted problemal rcommunities encounter in
achieving household livelihood security. The casedy method is chosen
because the research seeks to gather concretendatier to clarify patterns and
relationships under specific context. Case studuldcde quantitative and
gualitative methods in a single study. Accordindltihn (1997), it is common for
researchers to combine case studies with quanétatialyses that use larger data
sets. Bryman (2008) also showed that case studlgl @amine the mixing of
guantitative and qualitative research methods withisingle study. Applying a
combination of research methods in the livelihoedusity study is believed to be
imperative, as it is the most appropriate way tplae the complex and multi-
dimensional nature of rural livelihoods, vulnerddito food insecurity, climate
change and households’ response to the predicartieatise, 2013). Yelfaanibe
(2011), affirmed that, cases exist within theiregivcontexts and the researcher
needs to search for clarifications concerning aerévents and processes, how
they occur, and why they occur the way they d@daoh given context. This study
views indigenous adaptation strategies within déife cultural environments and
local settings as well as different institutionedlagements as distinctive. In view
of the above assertions, a multiple case studyoagprbecomes more relevant as
the principle of the peculiarity of facts and cinestances surrounding each case
category will be more appropriately studied in-tepthe complex interaction of
the various actors and processes in each case willdyso be easily identified.
Sarantakos (2005) observed that an advantagenotiltiffle) case study is that the

method permits the researcher to have comprehemsiverage and in-depth
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probing, collect a rich mix data which complemeatle other and lastly, the
researcher recognizes, understands and appres&tmplexities of factors at
work by bringing together all the cases under itigaion in a cross case
analysis.

Throughout the research journey, the study madeisaraximizes the benefits of
the approach which generally seeks to offer inr&etyaof ways. By using a case
study method, | gained deeper knowledge and insight the diversity of the
worldviews of local communities and their episteogis of the intricate nature
of relationships between people, their institutigipsth formal and informal) and
their adaptation strategies to climate change dwedihood strategy. These
constituted a community-wide and cultural spedyige of data at three (3) levels
of data collection—community (using FGD’s), intemrege community (using
FGD’'s and key informant interviews involving formiaformal community
institutions) and individuals/household farmersirfgssurvey questionnaires and
key informant interviews) as they will be encouratéduring the fieldwork.
According to Sarantakos (2005) and Creswell (208%urvey normally enables
the researcher to infer the corresponding chaiatiter in a population or the
opinions of a population by studying a sample at fopulation with the aim of
generalizing from the sample to the population.view of this, individuals from
the different cultural backgrounds will be sampéetl interviewed. It is intended
to ascertain information on individuals within tlentext of a locality and
changing cultural practices in an arena of varie@lihood and adaptation

options. Thus, a synthesis of case study and sumsgarch data provides an
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opportunity to collate and compare strategies ath bihne individual and
community level standpoints by inferring from théfetent data sources and
making informed judgments. It also provides a bdsisidentifying points of
departure between individual actions and the gémermmunity worldview and
belief system as well as provided some opportuwife exploring the reasons
why some individuals may depart from the generatmmoinity norm(s).

3.7.0 SELECTION OF SITES AND INFORMANTS

Diverse sampling methods were engaged in this relsgaroject subject to the
kind and source of information required. Earliardseés profiled the UER as the
most vulnerable in Ghana hence its selection (Awtgyei, 2012:117).The
selection of the studied district (the most vulidgadistrict) in the Upper East
Region was based on the analysis of rainfall arap grield/production data.
Expert and stakeholder interviews were used toctestudy communities
(Bryman and Bell, 2007). Purposive sampling wasduseselect key informants
and participants for FGDs.

3.7.1 SELECTION OF THE STUDY DISTRICT

This research conducted a quantitative vulnerghgigpraisal of drought to crop
production to detect districts in the Upper EasgiBe of Ghana which have been
“vulnerable” in time past (described as the timekew relatively minor
perturbations in rainfall had large impacts on cymds) (Simulation et al., 2009;
Antwi-Agyei, 2012). The appraisal revealed thatthimm Ghana, the UE/R
profiled the topmost mean vulnerability index fbetperiod 2007 to 2010and the

Bongo district the most vulnerable district in tH&/R which confirms previous
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studies (Antwi-Agyei, 2012). Therefore, the appmaitinted the Bongo district as
the most vulnerable districts in the UE/R of Ghdresed on the scrutiny of

rainfall and production/yields data obtained fromoBA (from 2000 to 2014).

3.7.2 SELECTION OF STUDY COMMUNITIES

After selection of the district, a pilot study wesnducted and selected specific
communities. Stakeholder and expert interviews weEneducted by organizing
meetings with the MoFA director at the Bongo ddfriagriculture extension
officers and NGOs working with rural communitiestie district (e.g. SUFAEP,
CID, and NABOCADO). Grounded on available infornoati the following
criteria were used for the selection of specifiecnflmg communities; (i) the
community should have been or is being exposednteessort of climate anomaly
(particularly drought); (ii) it should have charagstics that could be researched
in line with the study’s objectives; and (iii) ttemmunity must be prepared to
partake in the study during its entire period. Blasa consultation with local
experts and advice that was provided by agricdlteatension officers,
stakeholders such as NGOs, and local census dateewhis exists, two (2)
specific communities via vulnerable (Gowrie Kunkaad resilient (Soe Kabre)
farming communities were selected from the distfiot the study. These
communities were selected because, according t@xperts and stakeholders,
they were exposed to some degree of climate anothalyDrought) and have
either developed appropriate innovative stratetpedeal with these or have not
been able to deal with this climate anomaly. The (2) communities were

selected from the district to allow for the oppaity for in-depth qualitative
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analysis. Selected communities across districughadl Gowrie Kunkua and Soe
Kabre communities.

One of the selected communities (Gowrie Kunkua) & mmunity Farmer
field school/model farm: This was a project that was jointly initiated by
SUFAEP and the Harstra foundation of the Nethedaiitie research ascertained
the community people’s views on such interventivissa-vis their potential for
reducing livelihood insecurity to climate change.

Figure 3.1 Map showing the study communities in thBongo district
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3.7.3 SELECTION OF RESEARCH PARTICIPANTS

Household questionnaire surveys were sampled based simple random
sample. A total of 75 households were randomlycseteand 75 questionnaires
were administered in each of the two (2) selecéething communities, giving a
total sample of 150 households/survey questionfaite each community,
purposive selection was used to identify traditlonaformal institutions
(Chiefs/Elders, Tindaanas, Soothsayers and Divingewernment and NGOs that
were working either directly or indirectly in clirea change mitigation and/or
adaptation or a related area were selected. Apart these people, only native
community people who have lived in their respecteenmunities for at least 15
years were recruited in each community for intesgeTo ensure that women are
not left out in the process of administering thesionnaire, | specifically asked
for women to be recruited and interviewed during@ tbrocess of the data
collection.

3.8 DATA SOURCES

Both primary and secondary sources were used tegdata. Leedy (1997:101)
defines primary data, as the data that lie clogeshe source of the “ultimate
truth” underlying a phenomenon. Beyond the regidnpomary data lies the
region of secondary data (Yelfaanibe, 2011). Hetloe primary sources were
the individuals and groups who were interviewedngsivarious tools and
techniques at the different levels of the dataeotibn process. The secondary
sources, however, was drawn from documented ewvidembich included

normally books, journals, publications, office reigoand profiles of districts as
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well as speeches from important personalitiesirglab the subject. The internet
was also used.

3.9 METHODS OF DATA COLLECTION

For the purpose of obtaining primary data, paréitopy rural appraisal (PRA)
techniques such as focus group discussions and/iewes were used to collect
data from the respondenfRA tools have been largely recommended by many
scholars on the grounds that they are conveniermtdimg research, particularly in
rural areas and they also permit the researchadapt his/her research tools or
even invent new ones in the field during the preagsdata collection (Millar and
Apusigah, 2003; Yelfaanibe, 2011). Thus, it is tAexibility that gave the
approach an added advantage as compared to otheentmnal methods for
collecting information in the field. Its flexibilt equally made it appropriate for
collecting both qualitative and quantitative datae main tools used in the field
were semi-structured questionnaire, observationthadhecklists and interview
guides for focus group discussions (FGD’s) and ikégrmant interviews (KIIs)
respectively. The applications of these tools aseussed in the subsequent units
of these sections.

3.9.1 QUESTIONNAIRES

Questionnaires were used to collect data that sesgdke diversity of individuals
both within and across the socio-cultural, econoamd political spheres in the
research locations. Questionnaires were also us@arty out interviews using
other methods. It is often argued that questioesadre a research instrument of

guantitative rather than qualitative investigatddsit as Sarantakos (2005:262)
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notes—this is particularly so for standardized questioresawhich are mostly
used for large survey. Qualitative researchers loe other hand, employ
unregulated and unstructured questionnaires ratflean standardized
guestionnaires. Unregulated and unstructured quesdires, containing open-
ended questions and permitting subjectivity andilfiéity in the way questions
are constructed and answered, are in accord not with epistemological
principles but also with common practice (Sarantak®005). As a method,
guestionnaires are less expensive, produce qusldtseand also offer stable,
consistent and uniform measures which are freeaghtion particularly within
groups. A serious limitation of this method, howe\s that it does not create
room for probing, prompting and clarification ofegtions into much detail as
provided by other methods. In each of the commesitisemi-structured
questionnaires were administered in order to colléata from individual
household/respondents. The total number of houdshah the two (2)
communities was about 400, for a sample populatibmbout 400, using the
sample size table at 95% confidence level and arbdgin of error, the sample
was 146 households (Gang, 1999; Barrett et al.12@br fear of missing data,
150 sample size was determined to fill the questine. To support this view,
Naing et al. (2006) indicated that it is wise t@mample 10% - 20% in case there
is missing data. In all, 150 household surveys werelucted in the two (2) study
communities (75 questionnaires in each). Althougidom sampling was used,
factors such as age, gender, and experience dofatheers were considered in

order to have a representative of the various sgoiaps within each community
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and to ensure people with in-depth knowledge ontlieene are recruited (the
aged) hence a minimum of 30 years was the age limit

3.9.2 FOCUS GROUP DISCUSSIONS

According to Mack et al. (2005), focus groups dfeative in eliciting data on the
cultural norms of a group and in generating broaerdews of issues of concern
to the cultural groups or subgroups representecty Tdre a qualitative data
collection method effective in helping researchietarn the social norms of a
community or subgroup, as well as the range ofgestsves that exist within that
community or subgroup. It is a method in which aretwo researchers and
several participants, usually numbering between(8)xto twelve (12) people,
meet as a group to discuss a given research tbp&se sessions were usually
tape recorded, and sometimes videotaped. Duringsfgroup discussions, the
researcher (the moderator) led the discussion kipggarticipants to respond to
open-ended questions — that is, questions thatreegn in-depth response rather
than a single phrase or simpleyes or no— answer for detailed notes to be taken
on the discussion. In this research, six (6) FG@sewconducted, three (3) at
Gowrie Kunkua and three (3) at Soe Kabre). Disaunssivere audio-recorded and
field notes were taken at the same time, so asgture and report the details of
the discussions as accurately as possible. A paheidvantage of FGDs was that,
they yielded a large amount of information oveekatively short period of time
and because it seeks to illuminate group opiniba, method is especially well
suited for social-behavioral and cultural specifgsearch that will be used to

develop and measure interventions that meet thdsneé a given population
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(Mack et al., 2005:64). Another advantage of trmigogroup is that, it enables the
research to collect information about a generalaonmunal opinion of the study
population.

The main concern was to have a guided discussidh ieical community
representatives on local adaptation practices,dvis, and perceptions about
changes in rainfall and temperature, and localtepislogies and also to explore
how culture and spirituality hinges on issues afmate change and its related
hazards. The people’s perceptions and relationsitlp external interventionists
were also discussed.

3.9.3 KEY INFORMANT INTERVIEWS

Key informant interviews were used to target induals who exhibit
considerable understanding and familiarity on ctenahange and indigenous
adaptation strategies to increase household livetihwere selected for further
interviews. A total of fifteen (15) key informannhterviews were conducted.
These interviews were complemented by field vigitsnodel farms and farmer
field schools (SUFAEP Farmer Field School). Commuheaders such as the
Tindaana, chiefs, elders and assembly members laasvehief/model farmers as
well as institutional heads such as MoFA directBRPA and GMA were
interviewed. These interviews permitted comprehensind detailed discussion
and substantiation/authentication of the focal @ssthat were tainted by the
household questionnaire survey and focus groupussons. Key informant

interviews were conducted on an individual basid ianvas face to face. During
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the interviews, the consent of participants wagjebbefore audio-recording their
views as they narrated them.

3.9.4 DIRECT OBSERVATION

Observation enables a researcher to study all wéisler social phenomena, so
long as such phenomena are accessible (SarantaR6S5). The advantages
associated with observation are that, it offerstfinand information without
relying on the reports of others, especially whespondents are unable or
unwilling to offer information (Sarantakos, 200B)irect observations were used
in the field to observe the impacts of climate deron the livelihoods of
households in the Bongo district. Direct observatiorere used to gather data on
the susceptibility of agriculture, water resour@s infrastructure to climate
change extremes and impacts. Some of the phenoofsseaved were marketing
activities in market places, settlement pattermgicaltural activities (planting,
weeding and harvesting), private and communal goazands, water points,
natural resources degradation, water-harvestingntqaes, and available wild
fruits, various social and cultural occasions atuhls relating to feasts, wedding
and funeral ceremonies. Direct observation enatiledesearcher to view/watch
and take photographs of the impacts of droughtdéoon agriculture and the
impacts of climate change on water bodies (Vea damd)other catchment areas.
Direct observations again were used to collect arymnformation on household

adaptation strategies and coping mechanism in tmg®& district.
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3.10 DATA ANALYSIS

Panneerselvam (2004:14) and Yelfaanibe (2011) teskehat —after data is
gathered, proper tools and techniques should bd tme classification and
analysis of data. For this research, both deseep#nd inferential tools and
techniques were used to present and analyze tlwtstedccording to Osuala
(2005), descriptive tools and techniques of researe that which specify the
nature of a given phenomena—be that phenomena esiorptomplex. But, the
need for systematic ways of telling what a situaig means that the situation is
no longer simple (Osuala, 2005).

During the fieldwork, interviews and focus groupsaissions were audio-
recorded and notes were also taken with the help fefld assistant. After each
field visit, the reports were written based on fledd notes and all the audio
recordings were transcribed in the exact wordshef respondents. These were
then classified into themes under the differentceategories and synthesized
using descriptive narratives to reflect the collecworldview of communities as
the basis for evaluating adaptation strategiesimviind outside communities.
According to Osuala (2005:99), the use of desemptiools in assessing a
situation is a prerequisite to inferences and gdization. Literally, the theory of
knowledge which serves to decide how social phemanshould be studied is
essentially every researcher's epistemology (Sakast 2005; Creswell, 2009).
One way to achieve this is to conceive of data @isgbcontained within the
perspectives of people that were involved in thengimenon and those who were

being studied within the context of the phenomeasrrepresentatives from the
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group and must be engaged at their different céipaan relation to the problem
under investigation to collect the requisite da&aognewald, 2004). This notion
was used as a framework to guide the analysis alftgtive data.

The quantitative data analysis, on the other haval a process of tabulating,
interpreting and summarizing empirical and numéraza for the purpose of
describing or generalizing the population from saenples. Upon completion of
the data collection, the data were coded, editeglfizbd and entered into the
statistical package SPSS (Statistical Package doraSScientists) and analyzed
using descriptive and inferential statistics sushfrequencies, percentages and
tables. Inferential statistics such as paired gt, tene way ANOVA, chi-square
and bivariate correlations were used to investigdte relationships and
differences of the variables. In general, to amalyhe quantitative data,
descriptive statistics and inferential statistidsivdriate correlation, linear
regression and binary logistic regression modeliag)e used. To determine the
magnitude of climatic variability in the Bongo dist, a time series analysis was
conducted for temperature and rainfall informatioiotained from the Ghana
Meteorological Agency spanning the period 1982 20he time series analysis
was done using excel. The time series analysisvhlidated assertions via oral
history as well as climate timelines that were ¢atsed during focus group
discussions with households/farmers. In additionetseries analysis was used to
estimate linear trends of yields to establish tinerability of crop yield to

climate variability.
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The logistic regression model was used for thetifiestion of determinants of

adaptive capacity of farm households in the Bongtridt. Maddison (2006), Seo
and Mendelsohn (2008) and Hassan and Nhemachef@8)(&tudied the impact

of climate change and factors affecting the adaptaneasures in livestock and
mixed crop livestock production. There were sevietors that accounted for the
practicing of different adaptation strategies &t flwm level. Decision to practice
different adaptation strategies might be influendsd several socioeconomic,
demographic, institutional and financial conditigi®eressa et al., 2009; Regmi,
2010).

The probability of adopting adaptation strategies wxpressed as,

1

P (Yi= 1) = R o e e 1

1+ exp~?2

This can be operationalized as,

Logit P ) =Bo+ Xit1 Bo Xit &

Logit (Y = Adopt = 1) =y' K + ¢

Thus, the binary logit regression model is exprésse

Y (Adopt = 1) =B+ B;.sex; + B,.familySize; + B;.landSize; + B4.training; +
Bs.education; + B¢.credit;+ (3;.climatelnfo; + Bg.farmingExperience;+
Bg.beliefSystem; +3,page;+ B1ymemberOrg;&; ............... 3

Y;" = a latent variable representing the propensiiy f@irm household i to adopt
adaptation strategy (1 if farmer adopt, and O otiss)

B, = a constant term

68



UNIVEERESITY FOR DEVELOPMENT STUDIES

=)

1_}

I
%

www.udsspace.uds.edu.gh

Xi= K= the vector of farm households’ asset endowmédrdgusehold
characteristics and location variable that inflieetiee adoption decision (Set of
variables explaining the adoption decision inclgdiespondent’s perception of
climate change, rainfall and exposure)

B;= parameters to be estimated

Exp (3;) indicates the odds ratio for a household havhmayacteristics i versus
not having |

g; = error term of the" farm households

i=1,2,3...nfarm households.

3.9 CONCLUSION

This chapter has described how the study commeasrtitiat will participate in this

research will be selected. The research designetisa® the use of participatory
methods in this study has been justified. The Usa mixed-method approach
allows validation and deepening of understandinghefmain issues involved in
the vulnerability of farming systems and livelihgotb climate change through
triangulation, thus providing a significantly righenderstanding of the different
dimensions of the problem through its exploratiamoas scales. Combining
different methods with valuable insights from lodalrmers provides local

insights that will enhance learning by the researc@dnd members of the study

communities.
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CHAPTER 4

4.0 SOCIO-DEMOGRAPHIC VARIABLES AND PERCEPTION OF
CLIMATE CHANGE
This chapter presents and discusses the perceptidhe research participants in

the field. The chapter begins with some analysistt@ socio-demographic
characteristics of the research participants. fileences of key variables such as
the sex, age, education, household size and religiothe adaptation decision
were discussed. These variables have implicatiomshousehold adaptation
practices and they are used as background infavmaior the succeeding
chapters. This is followed by a presentation anstudision on households’

perception about changes in rainfall and tempegatur

4.1.1 SEX DISTRIBUTION OF RESPONDENTS

Gender, defined as a social construction or asenif what constitute a male or
female is vital in climate change adaptation amdlilnood security deliberations
of rural communities.

FIGURE 4.1 SEX OF RESPONDENTS

60.00%
50.00%
(0]
S 40.00%
—
c
8 30.00%
)
Q. 20.00%
10.00%
0.00%
Gowrie Kunkua Soe Kabre
m Male 55.00% 52.00%
B Female 45.00% 48.00%

Source: Field Survey, July 2015.
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With regards to the sex of respondents as showhigare 4.1, the survey
revealed that, the vulnerable community (Gowrie kua) had 55% of (or 41)
sampled households being males and 45% of (orf®gropled households being
females. The resilient community (Soe Kabre) ha#o 5 (or 39) households
being male and 48 % of (or 36) households beingafesn This gives a total of
80 (53%) males and 70 (47%) females. Insofar asra@x of the household is
concerned, males and females are relatively eqnvabith minor differences in
which males are greater than females by 6%. GSS Rfficated that male births
outnumber female births, but the mortality ratasfémnales have a tendency to be
lower than that of males throughout the lifespaspeeially at advanced ages.
Therefore, the sex ratio of this study does ndecefthe expected pattern. The
high percentage of males over females are contoattye findings of GSS (2013)
which indicated that females are more than malethé Bongo district with
48.8% of the total population being males and 51128ing females. In the
communities where this research was conductediapaiy is the norm, thus an
impartial and rational illustration of the opinion$ women have a tendency to
reveal the means by which gender is showcasednratd change adaptation and
coping range of small holder households. The stedgaled that, the sex of a
respondent did not have any influence on adaptatemisions of the households

statistically significant (at P < 0.05).
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4.1.2 AGE DISTRIBUTION OF RESPONDENTS

Age is a reasonable component that determines ébpngss and profundity of
one’s wisdom or knowledge pertaining to climatergeadaptation and coping
measures as well as traditional knowledge systedpeactice.

FIGURE 4.2: AGE DISTRIBUTION OF RESPONDENTS

40 38
35 31

30
25 23 23 W Gowrie

20 A Kunkua
15 A 12 H Soe Kabre
10 - s

5 | 2 0-2

0 -

Frequency

30-50 51-70 71-90 91-110 110+
Age

Source: Field Survey, July 2015.

Since climate events take a good number of yeadetect and notice, it was
imperative to target respondents or householdslitred for at least the past 30
years and more. The postulation was that the &gede years a person lived)
have the tendency to retain and possess a grehtofleaaluable form of
knowledge that reflects the diverse cultural betiafl practices that shapes the
worldview and coping range than the young. Alée &ged will be in a better
position to give an accurate and detail informatmout the climate and its trend
over three decades ago. The aged during intenadiwsdicated that, indigenous
knowledge, belief and practices are gradually er@daway due to increasing

insurgence of Western values, education and maratirom the study
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communities and for these reasons, the youngerragoe is denied of vital
information and rich cultural practices, knowledgel belief.

The age structure of the studied households shaivatdabout 30.7% (or 23
respondents) in the vulnerable community was betwbe age of 30-50 years
and none was more than 110+ years. For the regsd@mnmunity, 30.7% of the
respondents (or 23) were between the age catedsbp 3iears and 2.7% were
above 110+ as shown in Figure 4.2. While considetire two sexes separately,
35% of the males were between the age group of038”8 25.7% of the female
respondents were between the ages 30-50. Sigrifiega differences were
observed between the two studied communities. Tinerram age of the sample
household was 34 years and the maximum age wasSkl@ies conducted in
other part of the world (see Ayalneh et al., 20®&pahvand, 2009) affirmed that,
the higher the age of a household, the better hla@aes of becoming non-poor.
This is attributed to the fact that, older housdeohave gained considerable
farming experience. This assertion is consistetit tie research findings which
revealed a positive relationship (at p < 0.001hvaitbivariate correlation that, the
older a household, the higher the farming expedeaicd hence the lower the
vulnerability. This is particularly true becauske tresearch revealed that, young
and female headed households were more exposadrerability to livelihood
insecure since such households lack farming expegi@and adequate land for
cultivation. The survey , revealed that about 39.@P4the young household
(between the age group of 30-50) farm/possessatig $ize or holding of 1- 5

acres, while 43% of female headed households owd/feem holding of 1-
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5acres. The young headed households have morétadihg/size compared to
the female headed households; this is due to ttreaqdal nature of the study
communities.

4.1.3 LEVEL OF EDUCATION

The educational status of the households revehbddthe vulnerable community
had a high literacy rate that the resilient comrtyuni

FIGURE 4.3: EDUCATIONAL LEVEL OF RESPONDENTS

Tertiary Education 26
C  Senior High School |y 15
3 . ) H Soe Kabre
ol Junior High School 46
c
o
T Primary School 36 ® Gowrie
S Kunkua
& No formal Education 62
0 20 40 60 80
Frequency

Source: Field Survey, July 2015.

As depicted in Figure 4.3, in the Gowrie Kunkua oaumity (vulnerable

community), 36 (or 48%) of households had no foredication, whiles in the
resilient community (Soe Kabre), 62 (or 82.7%) oluseholds had no formal
education. Considering the fact that, the majasftyhe households had no formal
education or little education, there is strong @ation that the domineering
perceptions and worldviews from the standpoint pgc#fic households are less
prone to be poisoned by Eurocentric values ensfromg formal education and

training. This assertion is in tandem with the fitgs of Yelfaanibe, (2011; 48),
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which indicated that, individuals who had no otlditeducation views were not
influenced by Western values in natural resourceagament issues in his study.
On adaptation decision and education, 62.2% of addchouseholds across the
two communities adopted/implemented some form ddpgation strategies to
improve their livelihoods and offset the negativitieas of climate variability.
The binary logistic regression results showed #wication was an important
determinant of the adaptive capacity of househoidsnplementing adaptation
strategies such as livelihood diversification, tenapy migration, indigenous
knowledge, planting drought-tolerant varieties aeducing food consumption
statistically significant (at p< 0.05). The findm are consistent with the
observation of Antwi-Agyei, (2012; 167) that, thevél of education of the
household head (or the most educated members didheehold) significantly
affects adaptation strategies. On gender and adoca?2.9% of female
respondents/households had no formal education a@dpto 58.8% of male
respondents/households. A Pearson correlation sh@weegative correlation (-
0.169) between male and female education statlistis@gnificant (at p < 0.05).
This implies as male education increases, femaleatthn decreases (inverse
relationship). More women, however, were coverethatsecondary level. This
explains that fewer women from the study commusiiiee unable to go beyond
the secondary levels compared to their men couatisrpsince the study
communities are male dominated. Women's accessstources such as land and

farm inputs were very minimal.
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4.1.AHOUSEHOLD SIZE OF RESPONDENTS
As presented in (Figure 4, 8 households in Gowrie Kunkua had a housel

size of 15 people and household$iad household size of 26+ peo

FIGURE 4.4 DISTRIBUTION OF RESPONDENTS BY HOUSEHOLDSIZE

Respondants Household Size
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> 25 A
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S 20 -
o
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The resilient community (Soe Kabre) on the ohand Ssamplechouseholds had
a household size of-5and 7 had household size of 2@+e distribution of the

household size is typical of a rural area and tighdst frequency is found

between 60 household size categories. By educational stdthsuseholds, th
educated households had an average householdf$z2 and the nc-educated
households had an average household size of 8i8.iFlttributable to the fa
that, the educatehouseholdmembers are either in schools or working in

cities and town:
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One-way ANOVA was conducted to test the statistis@nificance between

education and household size, the results showaetl tttere is a statistical

significant difference between household size addcational status (at p <
0.001). This implies that, educated households Isaval household size whiles
un-educated households have large household s&realE-headed households
also had lower average household size of 5.3 apam@d to 9.6 for male headed
households. This is attributed the fact that, Mea polygamous and usually
marry more than one wife. This research findingseagwith the findings of

Mossa (2012), which opined that, female-headeddtmmlds are more likely to be
a smaller family size (mean = 3.83), and male-heéduariseholds are likely to be
larger households (mean = 6.59) than the averagsr(n¥ 4.6 members).A

binomial logistic regression showed that houselmiite was not statistically

significant with the household decision to implemadaptation strategies (at p <
0.05). The influence of household size in the aatagt decision of a household
depends on some factors such as educational fameling experience, land size,
belief system and training. Studies conducted reioparts of the world, (Dolisca
et al., 2006; Birungi, 2007), contended that, hbo#s with large size usually
implement labor-intensive adaptation strategiesetcure their livelihoods which

is contrary to this study. The result of this stdsired T-test) conversely showed
that the differences were not statistically sigwfit (at p < 0.001). The study
revealed that household size decreases as theoédks households becomes
older and older and the age group of (51-70), refeas Middle Age had large

household size, 10.1% for 26+ of household size.
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4.1 5RELIGIOUS DISTRIBUTION OF RESPONDENTS
Three main religions, namely, Christianity, Islandalraditional African religior
(ATR) co-exist in the study communitie

FIGURE 4.5: RELIGIOUS AFFILIATION OF HOUSEHOLDS

60 -

50 A
b 40 - B Gowrie
S Kunkua
S 30 A
S m Soe Kabre
e 20 A

10 A

ATR Islamic Christian
Religion Religion
Religion

Source: Field Survey, July 201

Each of these religions has a tendency to shapacthaties of its devotees hen
the perceptions of these adherents and their esduleactions and respor
towards climate extremes and its associated risky \&gnificantly. The
distribution of the respondents accordingo the three main religiot
denominations is presented in fie 4.5. As shown in figure 4.5he Gowrie
Kunkua community had 43.4% of households belonginthe ATR whereas tr
Soe Kabre communithad 56.% of the sampled househa being ATR. It was
also commonly observed in the study communitie th@mber<of a particular
householdcould belong to more than one religion, for exam@®% of
households had their household members belong€tristianity and ATR, 1.39

of househals had their household members being ATR and Isafo of
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households practiced Islam and Christianity an@a1d8 households practiced all
three (3) (ATR, Christianity and Islam). It was antmon phenomenon that, a
man could be practicing ATR whiles the wife andfbildren will be Christians or
Muslims.

In total, 49.7% of households were ATR, 44.4% weheistians and 5.8% were
Muslims. This is an indication that, the ATR isllsdiominant in the study
communities and hence the households’ indigenoawlkuge and value systems
tending to be existing which has reflected in thailaptation strategies. This
revelation is in contrast with what Haverkort (2p@8ntended, that most African
value systems and belief system have long beemigectfrom a Eurocentric lens
largely because of the claim that they lack Caatesationality and therefore they
become branded as a fetish and/or devilish. Thimmas not much inherent in
converted Christians and Muslims in the study comities since most of them,
although they worship ATR no more, they still obvgethe indigenous knowledge
and belief system in their adaptation to climateiaklity. Hence the value
system has not been eroded or devalued with regaradaptation strategies and
coping measures to climate variability. For thedgtu40.8% of Christian’s
households, 52% of ATR households and 37% of Muslibuseholds
implemented some form of indigenous adaptation aofing strategies. A
bivariate correlation (Pearson correlation = 0.08@}istically significant (at p <
0.001) revealed that there is no correlation betweae’s religion and the

decision to adopt/implement adaptation strategies.
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There are however new forms of life by the orthodeligions (Christianity and
Islam) that has diluted and lessen the efficac&™R to instill discipline, but this
has mainly to do with the management of common pessdurces (environmental
resources as the case with tree cutting for chaproauction in the Shoe Kabre
community) as there are increased reported casesbushing burning,
deforestation and charcoal processing. This, tmenwanity people believe is the
cause of the disrespect of the belief system afedftirces (shrines, groves,
ancestors) perpetuated by the orthodox religions.

4.2 SMALLHOLDER HOUSEHOLDS’ PERCEPTION ABOUT CLIMAT E
CHANGE

4.2.0 INTRODUCTION

This section of the thesis assessed householdsep@rns of climate change at
the community level corroborated by meteorologdath. To explain and validate
farmers’ perceptions about climate change, theyskooked at how climate data
recorded at the Ghana Meteorological Stations (GM#plved (trends and
variability) and how farmers perceived these changests were undertaken for
linear trend in maximum and minimum annual tempeeatand total annual
rainfall for the Bongo district using records frothe Vea weather station.
Descriptive statistics based on summary countshef questionnaire structure

were used to provide insights into farmers’ peroayst of climate change.
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4.2.1 HOUSEHOLD PERCEPTION ABOUT CHANGES IN RAINFAL L
PATTERN

When asked “have rainfall pattern changed in ydfetime”, 98.7% (or 74) of
respondents said yes they have observed changée irainfall pattern in the
Gowrie Kunkua community whiles 92% (or 69) of resgents in the Soe Kabre
community said they observed changes in the raipédern.

FIGURE 4.2.1 HOUSEHOLD PERCEPTION ABOUT CHANGES IN
RAINFALL PATTERN ANDAMOUNT
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Source: Field Survey, July 2015.

Pearson correlation (0.158) showed a weak positiveelation between observed
changes in the Gowrie Kunkua and Soe Kabre comiesnistatistically
significant (at p < 0.053). Among households orpogglents who observed
changes is the rainfall pattern, 96% (or 72) redpais perceived a decrease or
reduction in rainfall amount in the Gowrie Kunkuanamunity whiles 88% (or
66) respondents in the Soe Kabre community perdeaveecrease or reduction in

rainfall amounts over their lifetime. 2.7% dete¢psiceived an increase and
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1.3% perceived rainfall to be the same in the walbke community. While none
perceived an increase and 12% perceived the rap#tern to be the same in the
resilient community as shown in Figure 4.2.1. A dstuconducted by
Mtambanengwe et al. (2012), observed that, 95% aomérs in that study
indicated that they have observed changing tremdgenther patterns and singled
out increasingly unpredictable trends in rainfafitdbution as the major change
they have witnessed during their lifetime.

This observation by Mtambanengwe et al. (2012), &pace et al. (2014) is in
tandem with this present study. The key indicatdra varying climate, according
to a focus group discussion were related to thaiming activities. Drought,
floods, reduction in rainfall amount, delay andaéo rainfall regime, hot
temperature and availability of pest and diseasestl@e major indicators of
climate change perceived by farmers. Amongst intdisaidentified, household
survey respondents and Key informants both labétedght and erratic rainfall
as the major indicators of climate change in tistridt. Discussant at a FGD held
that rainfall was the most unreliable and tremestiowneven and hence
exceedingly unsatisfactory among the indicatorsil@r studies in other parts of
the world showed that 99% of respondents indicatleely witnessed the
irregularity of rainfall amount and distribution g the main rainy season
(Nigussie and Girmay, 2010).

4.2.2 HOUSEHOLD PERCEPTION ABOUT THE ONSET OF THE RAINS
AND ITS EFFECTS
In all the two communities studied, 92.7% (or 18®)households perceived a

shorter rainy season with late onset whiles 1.3% 4p of respondents or
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households perceived the contrary (early onset) @d(or 9) of respondents
perceived the onset of the rains to be the samthémencreased nor decreased)
as shown in Figure 4.2.2.

FIGURE 4.2.2 HOUSEHOLD PERCEPTION ABOUT ONSET OF RAINFALL
AND ITS EFFECTS
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E Source: Field Survey, July 2015.
E With regards to the problems of a varying climatefarming activities, 93.3%
£
:“j (or 140) of respondents in the two communities isigherceived the changes in
% rainfall as a problem for farming whiles the reniagn6.7% (or 10) perceived the

changes in rainfall not to have any problem fomiiag activities.

Households noticed that the erratic rainfall pattehich starts late June or early

July and stops early, late September or early @ctpbsses serious constraints
for their farming activities (including post harvéssses). In a FGDs held across
the two communities, discussant solidly all togetinglicated that “for the past
two to three decades, planting time/month haseshifo late May or early June

and more recently (2014/2015) to middle or lateeJuhese findings are
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consistent with many other previous researches wWiAgyei, 2012; Berlie,
2013; Kassa et al., 2012) which tinted that theebd the rainfall has shifted
from May to June resulting in a change in the phgnseason, increased risk of
crop failure, stunted growth and drying of crops.

4.2.4 CORROBORATING THE EXTENT OF CLIMATE CHANGE IN
THE STUDY DISTRICT

To assess the extent of climate change in the stiglict, a time series analysis
of climate (rainfall and temperature) data obtainddm the Ghana
Meteorological Agency (GMA) was conducted.

4.2.5 CORROBORATION OF RAINFALL VARIABILITY IN THE STUDY
DISTRICT WITH GMA RECORDS
Evidence of rainfall variability in the Bongo digtr is provided by climatic

records from 1982-2012 obtained from the GMA, #words as shown in (figure
4.2.3) indicate that, there have been some hydnwatblogical changes within
the study district and region at large. The climatee span was restricted to 30
years (from 1982-2012), due to limitations on theailability of climate records
at the GMA (Vea Weather station). Notwithstanditigs time frame interval is
arguably sufficient to permit the establishmentha&f degree and magnitude of the
dynamics between the livelihood context and climatange in the Bongo
district. Figure 4.2.3 shows that rainfall varidyihas been detected in the Bongo
district. For instance, the district recorded tbeest rainfall amount of 890.4
mm in 1985, followed by a succession of erratiofidl patterns until 1991 and
2012 when the district recorded its highest rairdedount of 1158.1 mm (Figure

4.2.3). According to officials of MoFA both at tlokstrict and regional offices in
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the Bongo district and Bolgatanga municipal respebt, the area requires at
least 950 mm of rainfall for crop production (Assainal., 2009; Antwi-Agyei,
2012). Therefore, considering 950 mm as the baselere has been 13 years (of
agricultural drought) over a period of 30 yeard t@uld be considered risky for
crop production.

FIGURE 4.2.3 TOTAL ANNUAL RAINFALL
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Source: GMA, 2015.

Data from the GMA suggest that within the UppertHagion there have been
major drought seasons in 1982, 1983, 1984, 198%,,1087, 1990, 1995, 2002,
2004, 2005, 2006 and 2007.Confirming this studyltes 983, 1984, were also
identified by Antwi-Agyei (2012) as years with dgiu seasons. This reduction in
rainfall (GMA records) confirms the field obsenmis of households/
respondents’ perception that the rainfall regime bcome highly variable and
erratic. The World Bank Group (2011) and Stantdréle (2011) indicated that,
mean annual temperature has increased and anmfalldaas reduced and highly

variable in Ghana which confirms this study’s fimgs. The research findings of
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a reduced and highly erratic and short rainy seaassociates reasonable
credibility to other researches which suggest §igamt decreases in rainfall
amount in Sub-Saharan Africa, including Ghana (Bekal., 2007; Antwi-Agjei,
2012).

The mean annual rainfall in the Bongo districttfoe 30 years was 915 mm. This
mean annual rainfall (915) is not sufficient foogrproduction; also, the amount
of rainfall is not fairly distributed in the grongnmonths. The long-term mean
rainfall showed that between 60%-75% of the tatabunt of rainfall in a year is
concentrated into two wettest months (July and Atlguvorsening and
intensifying soil erosion, floods and destructiof @roperties, collapse of
buildings among others (see chapter 2). Thesenfysdare in tandem with the
(World Bank Group, 2011) which indicated that ralhin Ghana has decreased
to low levels in the late 1970’s and early 198@&sulting in an overall decreasing
trend between the period 1960 to 2006, with anagesiprecipitation of 2.3 mm
per month (2.4%) per decade (The World Bank Grdfi1). This research
disagrees with Van der Geest (2004) who suggesis the mean seasonal
concentration of rainfall does not present diffimd to farmers. Van der Geest
(2004) contended that, the difficulty rests in tlaet that the distribution of
rainfall fluctuates from year to year. The rainfadttern of the studied district is
therefore classified as an intra-annual variabitityseasonal concentration since
the distribution/variation of rainfall is within @articular year and generates

seasonality in the agricultural cycle, labor dengridod availability, food prices,
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the prices of consumer goods and labor, healthhdirdeaths and migration

patterns (Van der Geest, 2004).

4.2.6 HOUSEHOLDS PERCEPTION ABOUT CHANGES IN

TEMPERATURE

TABLE 4.2.1 HOUSEHOLD PERCEPTIONS OF CHANGES IN
TEMPERATURE PATTERN

Gowrie Kunkua Soe Kabre
Options Responses Responses

Yes NO Yes No Pearsd~-

n,R |valu
e

Are there Changes in 96% 4% 90.7% 9.3% 0.107 0.1
the temperature 3
pattern in your
lifetime

Hotter Cool | Sam | Hotter Coole| Sam

er e r e

Has temperature 78.7% 147 | 6.7 | 74.7% 17.3 | 8% | 0.044 | 0.58
pattern become hotter % % % 9
or cooler in your life
time

Yes No Yes No
Are changes in 98.7% 1.3% 80% 20% 0.302| 0.0q
temperature a 0
problem for farming
activities

Source: Field Survey, July 2015.

As shown in table 4.2.2, 96% of respondents in thinerable community

perceived changes in temperature during the groweegson in their life time

whiles 4% perceived no changes in temperature rpattth the resilient

community, 90.7% of respondents’ perceived changetemperature pattern

whiles 9.3% observed no changes in temperature. fymiie believers of

temperature changes, 78.7% in the vulnerable contynuyperceived the

temperature to be increasing (hotter), 14.7% oleskeoooler temperature whiles
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6.7% observed the temperature pattern to be the.darthe resilient community,
74.7%, 17.3% and 8% perceived the temperature eéngtbwing season to be
hotter(increasing), cooler (decreasing) and sarmecfiange) respectively. 98.7%
and 80% of households in the vulnerable and resikemmunities respectively
perceived the changes in the temperature pattefreta problem for farming
activities. A Pearson correlation (R=0.302) stet#ly significant (at p < 0.001)
shows a weak positive correlation between the ieesil and vulnerable
community's household perception about changesnmpérature pattern.
Perceived changes in temperature were reiteratedolny (4) FGDs in both
resilient and vulnerable communities which asceedi the increment of
temperature in their localities. Key informant iniews gathered that, because of
increasing temperature during tBawooliga months (March, April and May),
crops usually do not germinate well and there isagb high prevalence of
diseases in both humans and animals (for examplérraara measles).
Furthermore, streams, ponds and dugouts and rivensendously declined or
dried up during the dry season because of high cetrapspiration and low
underground water table.

Apparently, the key indicators of rainfall and tesrmgture variability are the high
rate of diseases and pest, poor germination, viithesf crops, change in the
planting time/months for the major crops and theappearance of some fauna

and flora (IPCC, 2014).
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4.2.7 CORROBORATION OF TEMPERATURE CHANGES IN THE
STUDY DISTRICT WITH GMA RECORDS
Temperature is another vital component of agricaltproduction in the studied

district. A time series analysis of maximum anchimium annual temperatures in
the Bongo district obtained from the GMA revealndicant variations in annual
temperatures for the three decades (1982-2012).Bbingo district recorded an
increase of 0.6C for the minimum temperature over the period 1982012.
Figure 4.2.6 reveals an average minimum temperaifir22.6C in 1982 and
23.0C in 2012, which denotes an upsurge of0.6

FIGURE 4.2.4 MEAN ANNUAL MINIMUM TEMPERATURE FORTH E
BONGO DISTRICT.

Mean Annual Minimum Temperature
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Source: GMA, July 2015.
Comparable trend is detected for the maximum antamaperature in the district

(figure 4.2.5) which indicates that maximum anntexhperature have been
fluctuating with 34.9C in 1982 to 34.%C in 2012. This denotes a rise of °C4
Undoubtedly, numerous researches have corrobor#ited upsurge in the

temperature movement in most parts of Africa (Bekal., 2007; Christensen et
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al., 2007; Stanturf, et al., 2011; Antwi-Agyei, 2)1the World Bank Group,
2011).

The findings indicate that there was an intenseaenalbility of crop production to
droughts in the district. Antwi-Agyei (2012), not#uhat, continuous cropping of
farm lands in the Upper East region without theitimid of appropriate soil

amendments has left the soil with low fertility anda highly unproductive state.

FIGURE 4.2.5 MEAN ANNUAL MAXIMUM TEMPERATURE FORTH E
BONGO DISTRICT
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Source: GMA, July 2015.
The two communities (all in Bongo district) exp@&ge a uni-modal rainfall

pattern and are largely characterized by drier tmmd and fragile agro-
ecosystems. As such, these types of communities$iadnle to be vulnerable to
climate variability. Soils within the Guinea anddam savannah agro-ecological
zones have poor fertility which in addition withseetification, exacerbates food

and livelihood insecurity (EPA, 2003). Declininginfall in the study district,

90



7z
=
:
=
#
A
Q
:
[
0
v
Qo
[
-
.
%
£
k-
&

www.udsspace.uds.edu.gh

connected with imminent predictions of rise in asniemperature (EPA, 2007)
poses dangerous challenges to households in thengoities since they rely

solely on rainfall for crop production and otheraidivelihoods. The perceptions
of farmers/respondents in the study communitiesualsbanges in rainfall and

temperature patterns (decrease in rainfall andimigemperature, late onset and
erratic rainfall regimes) were all corroborated astdongly authenticated by

rainfall and temperature data obtained from the GNIAis discovery is a clear

indication that climate change is occurring andegosegative impacts on the
livelihood of smallholder households/farmers in Bengo district and the Upper
East in general.

4.2.8 PERCEIVED CAUSES OF CHANGING RAINFALL AND

TEMPERATURE
Although there is a great belief and certainty tblahate is changing, there is

disparity in opinion of what is responsible for &feanging climate.

FIGURE 4.2.6 CAUSES OF CHANGES IN RAINFALL AND TEMP ERATURE

M Percentages

Others

Fossil fuel Emission

Breaking of Taboos

Deforestation

Bush Burning

Causes of climate change

Source: Field survey, 2015.
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In this study, approximately 23.3% of respondentbaoth communities associate
climate change to bush burning, 34.1% perceivedrdstation(indiscriminate
felling of trees for various uses) to be the canfselimate change whiles 23.3%
perceived breaking of taboos and the disrespedhtbeliefs, spirits, gods (life
forces) such as shedding innocent blood-killinggbeosexual intercourse and
abortion among others to be the underlining cawdedimate change (Figure
4.2.6).The educated sections of the community m@dijned climate change to
ozone layer depletion caused by emission of fo$s#l (vehicles and
industries).The findings of Sakyi and Lassey (20if)icated that educated
households align climate change to depletion ofot@ne layer due to excessive
fossil fuel emission from industrialization whicbrdirms this study.

The findings are further consistent with the stbghyMtambanengwe et al. (2012)
who reported that 40% of farmers attributed chamg&gather patterns to natural
causes Vviz a viz the will of God, or the resultcbfinging times (unexplained)
while some aligned climate change with traditiomisTstudy is also consistent
with Arbuckle et al. (2013b) study. A Mann-Whitné&y test was conducted
statistically significant (at p < 0.05) which shothst the distribution of causes of
changing rainfall and temperature pattern is thenesaacross the study
communities.

4.2.8 CONCLUSIONS

These sections of the thesis explained farmerggmeion of climate change and
determined the perceived causes of climate chamdkei study district. In this

regard, Rainfall and temperature records from tMAGvere used to corroborate
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farmers’ perceptions about climate change in thalystdistrict. Time series

analyses were conducted to show the trend of flaiafa temperature patterns
spanning the period 1982-2012. The findings retleat rainfall and temperature
pattern have changed with rainfall declining, (Iyglerratic) and temperature
rising. There are strong indications that the wvagyiclimate poses serious
constraints and risk for the livelihoods of smalttey household in the Upper East
Region and the country at large. The findings heateup a next phase of more
in-depth research to unravel the degree of persomatern about the potential
impact of climate change on farmers’ livelihoodidties and the perceptions of
the magnitude of negative outcomes (concerns) disasghe effect of climate

change on the probability of the negative outcomes.
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CHAPTER 5
THE EFFECTS OF CLIMATE CHANGE ON LIVELIHOODS

5.0 INTRODUCTION
This chapter investigated livelihood assets arategies of household and climate

change effects on household livelihood activitids.one-way ANOVA was
employed to test that climate change presents eresdfireat to households and
that these negative effects on livelihoods aredoetto chance.

5.1 HOUSEHOLD LIVELIHOOD STRATEGIES
As it is shown in (Figure 5.2), 97% of householdghe vulnerable community

and 99% of households in the resilient communityewengaged in on-farm
livelihood strategies (crop and livestock produc}io

FIGURE 5.1 HOUSEHOLD LIVELIHOOD STRATEGIES

m Gowrie Kunkua ™ Soe Kabre

97% 99%
S1% 46%
12% 9oy
Household On-Farm Off-Farm Non-Farm
livelihood
strategies

Source: Field Survey, July 2015.

51% of the households in Gowrie Kunkua and 46%de Kabre were engaged in
off-farm livelihood strategies (petty trading) lekss the major livelihood activity
(crop farming and livestock production). 12% and 8#ouseholds in Gowrie

Kunkua and Soe Kabre communities respectively, wergaged in non-farm
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livelihood strategies such as civil service, tenappr migration and
gifts/remittances.

Burke and Lobell (2010) reported that the inhersdsonality and year-to-year
variability of agricultural enforced the rural podo engage in livelihood
diversification which is consistent with this prasstudy. This research is also in
tandem with Mahendra-Dev (2011:6) who observed thaal households obtain
livelihoods from agriculture, rural labor marketdagelf employment in rural non-
farm economy, and others through migrating to tqwitges and other countries.
5.2 LIVELIHOOD ACTIVITIES OF SMALLHOLDER HOUSEHOLDS

The major livelihood activities across the studynoaunities were crop farming,
animal production, pito brewing and malt processiladpor on non-farm jobs
(masonry, pottery, pealing of hoes, civil servias)well as shea butter processing.
These livelihood activities were being engagedathistudied communities.

Other livelihood activities were peculiar to thecatity or community due to
differences in the agro-ecology. For instance, smweeaving was not engaged by
any household in the Gowrie Kunkua community whi2§% (r = 7) of
households in the Soe Kabre community were engegsahock weaving. Basket
and hats weaving was engaged by 14.6% (r = 3) obdtmwlds in the Gowrie
Kunkua community whiles none (0%) of householdth&a Soe Kabre community
was engaged in basket and hats weaving (Table Bl$p, fishing was a
significant livelihood activity for the Gowrie Kunk community with 11.5% (r =
5) of households engaged in fishing whiles in tbe 8abre community; fishing

was not a livelihood option.
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Livelihood | Gowrie Kunkua Soe Kabre

Activities | 9% within Rank| 9% within | % of | % within Rank| % within | % of
community, livelihood | total | community, livelihood | total
n=75 n=75

Crop 23.4%% 1 50.0% 13.6%32.3% 1 50.0% 13.6%

Farming

Animal 20.6% 2 49.3% 11.9%29.3% 2 50.7% 12.3%

Rearing

Petty 13.7% 4 73.3% 8% 6.9% 5 29.7% 2.9%

Trading 270

Basket 14.6% 3 100.0% 8.5% 0.0% 0.0% 0.0%

weaving '

Smock 0.0% 0.0% 0.0%| 2.6% 7 100% 1.1%

weaving

Fishing 11.5% 5 100% 6.7% 0.0% 0.0% 0.000

Stone 0.0% 0.0% 0.0%| 8.2% 4 100% 3.4%

Quarrying

Sheanut |3.1% 8 27% 1.8%| 11.6% 3 73% 4.9%

picking and

butter

processing

Pito stock | 3.7% 7 50% 2.2%| 5.2% 6 50% 2.2%

processing

and

brewing

Charcoal | 0.0% 0.0% 0.0%| 2.2% 8 100% 0.9%

production

Others 9.3% 6 88.2% 54%| 1.7% 9 11.8% 0.7%

(masonry,

pottery,

pealing of

hoes, civil

service

Totals 100% 58% | 100% 42%

Source: Field Survey, July 2015.

Charcoal production was a livelihood option for JGbre with 2.2% (r = 8) of

sampled households engaged in charcoal productiolesvGowrie Kunkua did

not have charcoal producers.

This is attributedhs fact that, the Gowrie

Kunkua community is not close to any forest. Stapmrrying (8.2%) was

engaged by households in the Soe Kabre communitjesvin the Gowrie
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Kunkua community, no household was engaged in stpaerying. There was,
however sand winning in nearby communities (VeaBuldngu).

5.3 LIVELIHOOD ACTIVITIES NEGATIVELY AFFECTED OR
DISRUPTED BY CLIMATE CHANGE
As shown in figure 5.3, all 75 sampled househotdthe Gowrie Kunkua and 74

out of 75 sampled households in the Soe Kabre camtynindicated that farming
(crop farming) as a livelihood activity was disregtor severely affected by
climate change.

FIGURE 5.2 LIVELIHOOD ACTIVITIES AFFECTED BY CLIMAT  E CHANGE
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Source: Field survey, June 2015
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Crop farming through perennial droughts, erratid delayed rainfall pattern is
severely affected and this consequently has ledekdining crop production.

Discussant mentioned indicated that, once cropklg/idecline, households are
not able to feed laborers’ (communal assistancgldnt/sow, weed and harvest

crops. This results in continuous decline in fooadpiction since the seeding area
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is reduced and hence the vicious cycle of poveftkey formant mentioned poor
germination of crops due to high temperature asoblem for crop farming, post
harvest losses and disease and pest affect crojpgiron harshly. This findings
are in tandem with Campbell et al, (2003; p 6) vdtiserved that rainfall is a
primary driver of change, altering crop productioom year to year and causing
massive longer-term fluctuations in production. Beholds are unable to raise
sufficient grain for their subsistence needs in ang of three years. In
particularly bad droughts, or as a result of a seaga of bad years, water reserves
are reduced and gardening is affected.

Similarly, 66 (44%) and 68 (45.3%) of sampled htwadds in the Gowrie Kunkua
and Soe Kabre community respectively, revealed theistock production
(including poultry) is severely affected by climatbange. A study by FAO
(2006), indicated that about 83.1% of householdgddivestock farming was
most often disrupted by climate change which sugpdne current study.
Livestock production is particularly hampered bye thunavailability of
pasture/grass for animals to graze, inadequate Watanimals to drink and more
importantly diseases have been killing animalsent times.

Approximately, 42 and 37 households in the vulnieraind resilient communities
respectively, said that, petty trading is disruptedhffected by climate change in
the form of high food prices, low demand for foodedto the high prices and
unstable food supply.

Basket weaving as a key livelihood alternativehia vulnerable community was

disrupted by climate change as indicated by 47 a8dsampled households
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respectively. Kl noted that, “basket weaving isoalampered since the grass
(vertiver grass) which straw is used for the wegvis gradually disappearing”.
Basket producers are compelled to buy the stram froarkets in the Brong
Ahafo and Volta region at a high cost.

Fishing as a livelihood activity is also hampergdcbmate change as indicated
by 38 respondents in the Gowrie Kunkua communityh Btock, according to a
FGD has reduced heavily as compared to the pefefisre 1980s and this
reduction in fish stock is caused by the reducetsra

The gradual disappearance of sheanut trees arnidabidity of the existing trees
to bear enough fruits due to high temperature, reevend storms and poor
rainfall have hampered the local shea industry.eaShut picking (or butter
processing) is severely disrupted by climate chamgendicated by 12 and 26
sampled households in the Gowrie Kunkua and SoereKatmmmunities
respectively.

Pito brewing (or malt processing) is also disrugigctlimate change as hinted by
11 and 8 sampled households in the Gowrie KunkdaSmre Kabre communities
respectively. Low crop vyields, particularly sorghun Guinea corn is the key
factor affecting pito brewing since this culminateshigh prices of sorghum.
Discussant at a FGD also noted that, due to the teigperature, there is usually
poor germination of the pito stock during the mailtocessing and this
consequently leads to bad pito (poor taste anditgualhere are also gender
considerations, as household members perform aesivh accordance with their

culturally defined gender roles and ages. Men astijminvolved in agriculture,
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while women are involved in household activitiesoMén are also involved in
farming activities, especially farm operations suaf weeding, sowing and
harvesting.

5. 4 NEGATIVE EFFECTS OF CLIMATE CHANGE ON LIVELIHO ODS
OF SMALLHOLDER HOUSEHOLDS

As shown in figure 5.4, 20.5% and 25.3% of houskhial Gowrie Kunkua and Soe Kabre
respectively, reported droughts resulting in witigeof crops as a major negative effect of
climate change on their livelihoods.

FIGURE 5.3 CLIMATE CHANGE EFFECTS ON LIVELIHOODS OF
SMALLHOLDER HOUSEHOLDS
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As indicated by Van der Geest (2004) and suppdiyetthis study, droughts affect
household livelihood more than other circumstar{filesds) since wet years are

normally good years and hence there are less extimases in which excess
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rainfall results in yield declines. The particuligpes of drought reported by
sampled household include meteorological, agricalttand socio-economic
droughts. Households noted that rainfall was deficend mostly shortage. The
rains fall below the regular or expected amountsaiseason. This confirms
Mishra and Singh (2010) definition of meteorologidaoughts as deficient by
two times below the standard deviation of the meldouseholds also noted that,
crops had inadequate water (thus withers) to grod weld unsatisfactorily

which confirms Mishra and Singh (2010) and Van @€ (2004) illustration of

agricultural droughts. Although it is difficult tenonitor agricultural droughts

since moisture needs of different crops vary carsioly, households and Kils
noted that, in drought years, there is always igadte supply of food or farm
produce in the markets which results in high pricefood. This assertion in the
description of Mishra and Singh (2010) is referteds socioeconomic droughts.
Discussants in FGDs held across the study comnesraind Klis noted that, when
droughts occur, food availability reduces, feedigraand water for animals
reduced and the land degrades. This consequesilyts in high prices of food
which reduces income and hence livelihood inseguiithey also noted that,
when grass availability for grazing reduces, hookkhare compelled to sell their
livestock at a very low price (supply exceeds dempaand this consequently
reduces household livelihood assets. These findangsconsistent with Gitz and
Meybeck (2012) earlier observation. A key informalsio noted that “soil erosion
caused by loss of vegetative cover due to ovenggaand over cultivation in the

midst of droughts increase the vulnerability of eholds”. Gitz and Meybeck
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(2012) confirmed that, land degradation reduces hleie of assets and the
productive capital hence livelihood insecurity. iall variability, which has
triggered many drought events in the UE/R have techegative effects on
farming activities resulting in decreasing trend éoop and animal production
and subsequently food shortfalls hence food andliisod insecurity, lower
incomes and malnutrition. The effects of drouglasge from inadequate water
for crop and livestock production, which resultadcrop failure and the death of
livestock hence severe hunger and malnutrition. i®0o{2010) identified
hydrological imbalances, declining crop and animatoduction, lower
germination rates, premature flowering and low dyajrain as the problems
droughts presents to farmers. Dovie (2010) obsenvas in tandem with the
present study.

Another effect of climate change reported in thigdg, though not significant is
wilting of crops by excessive rainfall. 4% and 5.2%ohouseholds in Gowrie
Kunkua and Soe Kabre respectively, reported wiltofgcrops as effects of
climate change on their livelihoods. Excess rainfat happens in some few
months —August) is harmful to crops like millet asmkghum. Discussant noted
that, the rains sometimes concentrate and fall ibe@an a particular month
(August) causing loss of grains stored and unawiditha of sunlight to dry the
harvested crops at that particular period (millet).

Other devastating effects of climate change inclyaest harvest losses as
indicated by 4.7% of households in the Soe Kabmaroonity and 2.9% of

household in the Gowrie Kunkua community. About%.®f households in
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Gowrie Kunkua and 10.7% of households in Soe Kabremunities respectively
indicated that, climate change affects their livetid through pest and disease.
This assertion supported by Sietz et al. (2012, tGlimate change and extreme
weather conditions are eroding households/farnieetiHoods through decreases
in crop yield periodically complicated by the pfeliation of insect infection,
pathogens, parasitic weeds, diseases, reducealaliilof and access medicinal
plants and biodiversity loss. Approximately, 3% &€% of households in Soe
Kabre and Gowrie Kunkua communities respectivelyeled reduced seeding
area due to late onset of the rainfall season agffatt of climate change
currently hampering their livelihoods and incregstheir vulnerability. About
4.7% of households in the Soe Kabre community a98o4of households in
Gowrie Kunkua mentioned poor germination of crope tb high/hot temperature
and less rainfall as an effect of climate vari&piliThe destruction of physical
property, loss of life and livestock as a resulflobds was indicated by 2.6% and
6.1% of households in Soe Kabre and Gowrie Kunkumarnsunity respectively as
a critical menace of climate change on their livetids. Some households
reported having lost their animals to floods, thérée was no mention of loss of
human life in both studied communities. 3.4% ar&®®of household stressed on
drying up of water bodies as effects climate chgmgsents on their livelihoods.
Focus Group discussant noted that, “streams, pdekiss, rivers, dams and even
ground water are drying up due to droughts (poorfalh)”. Mishra and Singh
(2010) classify this explanation or assertion adrbipgical droughts. O'Reilly et

al. (2003) suggested that, natural assets suclvers,rlakes and fish stock are
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affected by climate change and extreme weatheritons. Around 16% and
17.6% of households in Soe Kabre and Gowrie Kurdammunities respectively
mentioned other effects of climate change suctedsaed fish stock and pasture,
killing of micro-organism in the soil, inadequaerhites and erosion cultural and
social assets through interruption of familiar sbéinkages of the poor, women,
elderly and women-headed households as negatieetefbf climate change on
household livelihoods. IPCC (2014), projected tihat effects of climate change
in fishing will exceed that of overfishing by hunsaand other human impacts.
Dovie (2010) confirms these research findings bgidating that, local fish
supplies are negatively affected by climate chashge to increasing temperature
and less rainfall. He further indicated increasedtaminants and reduced quality
of water, low yields and animal production, redudigdidity and hunger as the
human livelihood effects of climate change (Dow@10).The One-Way ANOVA
showed that the effects of climate change (pestds®hse, droughts, wilting of
crops, post harvest losses, declining yields, reduseeding area, poor
germination, destruction of property by floods, idgy up of water bodies and
others) presents severe negative effects on lmetls of households which is
statistically significant (at p < 0.01). Since tijecal) 6.374873 > (F crit)
3.354131, we conclude that, climate change presaviare effects on household
livelihoods.

5.4.1 DECLINING CROP YIELDS AND ANIMAL PRODUCTION

As indicated in Figure 5.5 below, 77.3% and 66. fauseholds in Gowrie and

Soe Kabre communities respectively agreed that vautput has declined.
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The analysis further revealed that, whereas 40% 3$d% of households in
Gowrie Kunkua and Soe Kabre believed that cropdgieind animal production
was high two (2) to three (3) decades ago, 49.38h 4 7% of households in
both vulnerable and resilient community believeelds were moderate.

FIGURE 5.4 LEVEL OF OUTPUT FOR PAST DECADE COMPARED WITH
CURRENT LEVEL OF OUTPUT
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Approximately, 10.7% and 14.7% in the vulnerablel aasilient communities
respectively indicated that yields (2-3 decades) agere low, given that,

households at that time relied solely on traditioramitive methods of farming

(without the use of tractors and other inputs), detwlds therefore could not
cultivate much land. Compare to present day whHezaise of tractors, plough and
other inputs can permit cultivation of large traaksland. Conversely, 4% of
households in the vulnerable community and 4% afskbolds in the resilient

community indicated that yields in present timénigh whiles 18.8% and 29.3%
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of households in both vulnerable and resilient cemities respectively indicated
yields currently are moderate. These findings arégandem with FAO (2006),
Van der Geest (2004). Decline in crop yields anugnahproduction is a major
consequence of climate change on households’ Hhieetis. All other
effects/impacts of climate change and weather exsehave either direct or
indirect link with yields. Sampled households menéid frequent shortage of
food resulting in hunger and famine as some of dbesequences of erratic
rainfall. A key informant noted that, householders more on food due to high
food prices and households that cannot affordhigl cost have to decrease their
food consumption. Low animal production due to emghte pasture and more
significantly death of animals from disease wa® aksported during a FGD.
Averagely, between 4 - 7 livestock and 12 - 18 pgutlie in a year per
household. The findings further revealed that, lavaied one (1) acre of land 2/3
decades ago yielded about fifteen (15) bags ofetfstbrghum whereas a
cultivated one (1) acre of land currently yieldpregximately eight (8) bags of
millet/sorghum. This suggests that, crop yieldst{palarly millet and sorghum)
have declined by 65% from the past three (3) dexade

5.5 CONCLUSION
This chapter examined major livelihoods stratecaesl activities as well as

climate change effects on these livelihood ac#sitiA detailed assessment of the
overall livelihoods activities of household disreghtby climate change and how
they are disrupted were assessed. The results dhibaehouseholds were under
considerable stress of livelihood insecurity sitkey livelihood activities were

severely threatened by climate change.

106



UNIVEERESITY FOR DEVELOPMENT STUDIES

=)

1_}

I
%

www.udsspace.uds.edu.gh

CHAPTER 6

THE DETERMINANTS OF ADAPTIVE CAPACITY FOR COPING AN D
ADAPTATION TO CLIMATE

6.0 INTRODUCTION
Adaptive capacity to a large extent determinesstmzeptibility of communities

to climate change effects and risk. The severitgliofate effects depends on the
variations itself and the characteristics of theiety exposed to it (Munasinghe,
2000). The characteristics of the society or comitgun question determine its
adaptive capacity and its adaptability. Similagyecise climate events or hazards
can have “extremely diverse consequences for tloe fJarmers) they encroach
on due to variation in coping ability or adaptivapacity” (Smit and Pilifosova,
2001). This chapter aims to identify and evalubgrmain factors that determine
the adaptive capacity of households at the loacadHeproviding a broader
understanding of the extent of vulnerability offfiimg households to climate
variability. This will help to provide improved giance on appropriate
interventions to enhance the resilience of agucaldependent communities.

6.1 LIVELIHOOD ASSETS OF THE SMALLHOLDER HOUSEHOLDS IN
THE BONGO DISTRICT
Household livelihood assets signify the essentialinflation upon which

households embark on the production, engage irr lsaokets and participate in
mutual trade with other households (Ellis, 2000heSe include skills and
experiences of household members (human capitad)r telations within the
wider communities (social capital), their naturavieonment (natural capital),
and physical and financial resources (Gebrehiwat Bekadu, 2012; Berlie,

2013). The ownership and control of these assets armong households in the
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study communities. This variation indicates thet fdbhat households are
confronted with different challenges and engagdififerent livelihood strategies
to achieve livelihood outcomes (Barrett and Welti)13.

6.1.1 HUMAN CAPITAL
In this study, the main human resources that cdnarese improved livelihoods

include technical/vocational training, educationealth status, farming
experiences and household size. Morse and McNaif2@HE3) indicated that
skills, good health, knowledge and physical cajgbiljointly facilitate
households to pursue livelihoods. Skilled laboweois regarded as the most
important human resources to generate meaningi@lolement. In this study, the
resilient community had about 17.3% of sampled bBbakls having access to
formal education (primary to tertiary level) whiltkge vulnerable community had
52% of the sampled households being educated (pritoatertiary level). This
low educational attainment in the resilient comnyisuggests the fact that, the
resilient community is endowed with vast agricudduand for crop farming and
animal rearing, hence majority of the people argaged in farming. Highest
education level in the vulnerable community expdime fact that, the vulnerable
community has inadequate agricultural land and &etiee majority of the
households are willing to send their children tbas as a means of diversifying
their livelihoods to non-farms jobs. An evaluatitsm determine the effect of
education on households’ vulnerability to livelilmbmsecurity was conducted. It
was also discovered that, some educated housetwldsvere not engaged in
farming were vulnerable. The explanation by a kd@grmant was that, there are

high prices of food due to declining yields and $eholds who do not farm spend
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a significant amount of their income to purchassdfdOn the other hand, some of
the illiterate households through the use of indayes knowledge in adapting to
climate change are able to feed their families ftbgir farm produce throughout
the year to the next harvest. This supports tloe tfzat, adaptation to climate
change can reduce the vulnerability of householdss finding is contrary to
Morse and McNamara (2013) and Berlie (2013), whseoled that educated
households are less vulnerable to climate change iliterate or uneducated
households.

6.1.2 SOCIAL CAPITAL

Social capital, which comprises connections to el support and social

resources such as networks and associations waleagxd by counting the
number of associations or groups to which the mesnlé the household

belonged to (Vincent, 2007). Local informal instittns/neighborhood

associations, religious groups, self-help groupsship structures, small credit
schemes and cooperatives were found to be impastanidl capital assets in the
study area. Social capital consists of both forama informal associations such
as Community Based Organizations (CBOs), Farmee®&sganizations (FBOS)
and Faith-Based Associations (FBAs) (Scoones, 1998)er associations found
in the study area were communal labor groups amdtimes farmers association.
The communal labor groups comprises groups of iddals who come together
to form an association for the purpose of sowingeeing and harvesting for each
member. The study revealed that, 78% of houseHalusing activities (such as

sowing, weeding and harvesting) were carried outdoymunal assistance from
family, groups and friends. It was anticipated thatseholds that are affiliated
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with more social groups and associations are bettepared to cope with the
negative effects of climate change on their liveditls activities since this
embody social safety nets and a form of informabkgroots insurance available to
the household during climate-related crisis (Fra2007). Belonging to such
networks, reflects the economic well-being of tloeigehold as it was discovered
during FGDs that, members of the existing groupsraquired to pay dues. These
associations’ present means for the members tstassih other in times of need,
ensures unity and mitigate adverse effects of imatedocial problems. In this
study, 40% and 36% of households in Gowrie Kunkueal &oe Kabre
communities respectively belonged to associationh sis FBO, CBO, communal
labor groups an&usugroups (loans and saving group).

6.1.3 PHYSICAL CAPITAL
In FGDs and Key informant interviews held througire communities,

discussants identified roads, markets, schooldttheanters, shelter, access to
information, water harvesting and soil conservastmictures as critical physical
assets. The existence of irrigation facilities amchership of radios, donkey cart,
television or mobile phones by a household were mlentified as key physical
assets for strengthening household resiliencgaltion facilities are vital for rain-
fed agriculture-dependent communities, as thesétiex help farmers to engage
in dry season farming. The Gowrie Kunkua commufityinerable community)
had an irrigation facility via the Vea irrigatiorah. However, it was discovered
that, the canals where water passes through thesfaere badly damaged, hence
farmers are not able to farm in the dry seasoriierpast three years. However,
animals get water to drink from the dam and houskget water from the dam
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for household consumption (building and construgticOn the other, the Soe
Kabre community (the resilient community) did natvh a dam. Discussants at a
FGD lamented that, their animals do not get watedrink in the dry season.
Households cannot also farm in the dry seasos.Hypothesized that households
with irrigation facilities will be less vulnerableo changing rainfall patterns
(Antwi-Agyei, 2012). Contrary to this assertiongt®owrie Kunkua community
is still vulnerable despites the presence of agation facility in the community.
The presence of radios, television or mobile phiareerural household can be an
effective tool for communication and accessing iinfation on changing weather
patterns (Naab and Koranteng, 2012). The presehcadm is particularly an
effective tool for farmers to learn new farming hms and improve their
adaptation practices from the Radio Gurune progFamm Radio hosted every
Saturday 7:00 pm. Physical assets in the form ad reetwork and the availability
of markets and health facilities can improve thapdde capacity of a household
(Zhang et al., 2007). The Gowrie Kunkua communig la road linking to the
district capital (Bongo - 8 KM) and Bolgatanga (ttegional capital - 15 KM)
though not in good shape. The Soe Kabre commuidtpat have a road from the
community to the main town but the main town hasad linking to Burkina
Faso market (9 KM) and Bongo market or district KI@). Other studies have
tinted that, the development of rural infrastruetucould encourage the
development of non-farm enterprises (Gbetiboud.e2810) and that good road
networks will mean that farm produce are transgbttethe market in good time

and sold in order to obtain financial resources tam be used to purchase food
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items to reduce the vulnerability of householdsltought-related food insecurity
(Zhang et al., 2007). These assets were not indludeéhe computation of the
determinants of adaptive capacity because theydidignificantly vary among
various households either in the resilient or vidbée communities.

6.1.4 NATURAL CAPITAL
Natural capital assets comprise of natural flow atatks, land, and biological

resources such as trees and biodiversity (Scod®&8). In the study area, the
rural households considered farmland as the mogbitant natural capital.
Households also indicated that, availability of @vagrazing land, soil conditions
and fuel wood are important natural assets. In génknd holdings were small
and varied between households and communitiesisnsthdy. The first was the
size of the farm holding under cultivation, whictawestimated as the average
area of cultivated land. The study revealed thatsf@wn in figure 5.1), 56% of
households in the vulnerable community (Gowrie Kuajkcultivates between 1-5
acres of land whiles 14.7% of households in théieas community (Soe Kabre)
cultivates between 1-5 acres. It further revealet, t44% of households in the
vulnerable community cultivates between 6-20 awrkes 85.3% of households
in the resilient community cultivates between 6a80es. The One-Way ANOVA
confirmed that these differences are statisticsigyificant (at p < 0.001). This
perhaps explains the vulnerability of the GowrienKua community, despite the
presence of a dam and an irrigation facility (nobdtional any more). It is
assumed that the larger the farm holding, the gretite opportunity for the
household to have more crops and yields, and hiecewer the vulnerability to
climate variability. On the contrary, it is wortlressing that a household with a
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larger farm holding may be more dependent on aluiei and therefore more
vulnerable than someone with a small area of lamdeu cultivation, but who

works as a teacher or mason/carpenter (Antwi-Agg€i12). The resilient

community due to its closeness to the forest bettvben Ghana and Burkina
Faso, is endowed with a vast pasture or grazind fananimal production. The

vulnerable community on the other hand lacks adeglaad for farming and no

land is left for animals to graze. The resilientncounity is also endowed with a
lot of economic and fruit trees such as shea, dawadamong others whiles the
vulnerable community has very little economic anuit$ trees.

The second indicator of natural capital was the=tgp land ownership system
under which the household is operating. The typkwd ownership and level of
security it provides may have serious implicatidies the management of
agricultural soils, and could indirectly affect prproductivity and environmental
sustainability, consequently influencing househwaldnerability (Deininger and

Jin, 2006). Three different ownership types werenidied in the study

communities. These were “land inherited”, “landghased” and “land rented” by
the households. The study discovered that, 5.3%oageholds in the vulnerable
community purchased land, 90.7% inherited the laondh their ancestors and
1.3% of households rented the lands. In the resileommunity, 1.3% of

households purchased land for their farming a@jt98.7% of the households
inherited the land from their ancestors and 0%Hoosehold) rented land in the
resilient community. This indicates an abundancelafd in the resilient

community than the vulnerable community.
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6.1.5 FINANCIAL CAPITAL
Hesselberg and Yaro (2006) are of the view thagricial capital assets via cash,

savings and availability of credit, wages, liquidsets (livestock, poultry and
jewelry), pension and remittances play an esserggbonsibility in cushioning
households against drought-related livelihood insgc Livestock was
considered to offer readily available cash in tinnégrop failure due to erratic
rainfall patterns in the study communities. In thiady, 89.3% of household in
the vulnerable community owned livestock and pgulwhiles 94.7% of
households in the resilient community owned livektand poultry (plate 5.3a
and b). The major sources of finance include agtical products (crop and
livestock production, economic trees), engagesowd{for-work/cash-for-work
activities, remittances and non-farm and off-faretivéties. Livestock, as a
financial asset, contributes to household livelt®dan many ways in the study
area. It begets income through sale of animalsoaraiimal products, which
enables households to purchase food and agricuitymats. Berlie (2013) noted
that livestock can be considered as a liquid atbsdtcan be turned into other
forms of financial capital relatively quickly. Thimeans agricultural products are
considered the leading source of income in theystmmmunities and grain
production is the major activity of the sample hehusds.

6.2 DECISION ON ADAPTATION STRATEGIES
In the Bongo district, every household employs actige mechanism when

confronted with climate problems (e.g. food shdijtfaHowever, not every
household employs anticipatory or planned adaptsti; this study, households

reported a diversity of adaptation strategies tinatuded both modern and
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traditional methods. Those who responded they imptd planned adaptation
strategies telimate changindicated different adaptation strategies. It wastl
(Figure 6.1) that, 40 % of sampled households owrie Kunkua and 62.7% ¢
households irsoe Kabre had implemented planned adaptation gieateo reduc
the negative effects cclimate chang®n their livelihoods whiles 60% in Gowr
Kunkua and 37.3% in Soe Kabre did not implement pldaptation strategie:

FIGURE 6.1 RESPONDENTS ADOPTING ADAPTATION STRATEGIES
ACROSS THE STUDY COMMUNITIES IN THE BONGO DISTRICT
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Source: Field Survey, July 201
6.3DETERMINANTS OF HOUSEHOLD ADAPTIVE CAPACITY

This studyhas identifier the main possible feature$ smallholder householc

that seem to determine their adaptive capacity; sge, education, family siz
farming experience, climate information, land sizzedit, belief systen
membership of organization and training. The binlagistic regressiormodel
was selected because it can be used with continaisrete and dichotomol

variables mixed together (Alemu, 2007). Eleven (figdictor variables wel
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selected to explain the dependent variable (adapmapacity). Out of the total
predictor variables of 11, five (5) variables wergnificant at 1%, 5% and 10%
probability levels (Table 6.1). The omnibus testtleé model coefficients has a
Chi-square value of 100.312 on 11 degrees of fr@edehich is strongly
significant (at p < 0.001) indicating that the potor variables selected had a high
joint effect in predicting the status of househatthptive capacity. The predictive
efficiency of the model showed that out of the Eafnpled households included
in the model, 88.3% were correctly predicted. Téesgivity (correctly predicted
adaptive capacity) and specificity (correctly poeeld adaptive capacity) were
found to be 86.3% and 87.3% respectively. The ampt variation in the
dependent variable based on the model ranges fB&¥#to 65.0%. The model
explained 65% (Nagelkerke ®Rof the variations in adaptive capacity and
correctly classified 87.3% of cases. The binaryslig regression results showed
that education, belief system, land size, farmirgeeience and training were
important determinants of household adaptive cépaci

Training was very important such that the morentry a farmer receives, the
more likely the household will adapt to climate ©ga. As training increases by
one unit, the odds of adapting increase by a fauft@r482 which is significant (at
p < 0.05). The regression result in this study alBows a strong relationship
between training and household adaptive capadtyfgiant (at p < 0.001). Other
variables being constant an increase in the educafithe household by one unit,
household$ adaptive capacity increases by the odds ratio .628L Farming

experience of the household was found to be anrtapbfactor in households’
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adaptive capacity. As farming experience incredse®ne unit, the odds of a
household adapting increased by a factor of 2.1i&ts8cally significant (at p <
0.05). The result is consistent with previous stadihich have reported similar
results that education, farming experience, laad, ssultural factors and training
has positively influenced the household adapteeacity (Antwi-Agyei, 2012;
Dhakal et al, 2013).With respect to land size aelbrging to membership of an
organization (CBO), it was found that land size &edbnging to a member of
farmer organization increased the odds of adamtamacity by factors of 1.519
and 0.097 respectively, which is consistent wittdiings by (Dhakal et al, 2013).
The belief system of the community or householdifitantly determined the
adaptive capacity (at p < 0.05).

TABLE 6.1: DETERMINANTS OF ADAPTIVE CAPACITY

UNIVEERESITY FOR DEVELOPMENT STUDIES
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Predictor Coeff (B) S.E. Wald Sig Odds ratio
variable

Agehh -0.299 0.390 0.586 0.444 0.742
Sexhh 0.385 0.566 0.462 0.496 1.471
educationhh 0.424 0.168 6,398 0.011*** 1.528
Belief -0.472 0.238 3.940 0.024*** 1.751
systemhh

Farming 0.770 0.413 3.473 0.022** 2.160
experiencehh

Climate infohh| 1.361 2.165 0.395 0.530 3.900
Land sizehh | 0.418 0.305 1.886 0.010*** 1.519
(resources)

credithh -0.194 0.894 0.047 0.828 0.824
Family sizehh | 0.111 0.194 0.327 0.568 1.117
Member of -2.336 1.605 2.116 0.146 0.097
orghh

Training 0.909 0.151 36.127 0.000*** 2.482
Constant -1.147 3.445 0.111 0.739

Source: Field survey, July 2015
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Climate information used as a variable in the deteation of adaptive capacity
of household in a study conducted by Dhakal et @013) had significantly and
positively determined the adaptive capacity of farsn whereas family size (at P
< 0.05) was negative and significant factor. Howeirethis study, the regression
results showed otherwise, Family size (p = 0.568dit (p = 0.828), climate
information (p = 0.530), sex (p = -0.496) and hastbe (p = - 0.444) did not
significantly influenced the adaptive capacity lo¢ thousehold. Forward stepwise
(likelihood ratio) showed that membership of orgation and access to credit
had explained 44% of the total variation in housghadaptive capacity and
climate information explained 55% and the five magbortant variables training,
education, belief system, farming experience and kize had explained 61% of
the total variation in household adaptive capaditye results which revealed that
factors such as gender, age, education, family &iaiming, farming experience,
land size, member of an organization and climafiermmation of the household’s
determines to some extent (although the degree hechweach predictor
determines the adaptive capacity varies) the chaoicea particular climate
adaptation strategy by a household (planned ormauntous) is in tandem with
previous studies(e.g. Smit and Pilifosova, 2001reBsa et al., 2009; Antwi-
Agyei, 2012) that suggest that socioeconomic facwuch as education and
training, farming experience, land size, resourteshnology, infrastructure and
skills could significantly influence a householdéglaptive capacity. Second,
contrary to these studies, the results suggestféladdrs such as belief system

were statistically significant in influencing théaptive capacity. The following
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section of the thesis investigates why the predictw factors such as education,
belief system, training and skills, land size (gse) and farming experience
were significant in influencing household’s adaptoapacity.

6.3.1 THE EDUCATION OF THE HOUSEHOLD

The findings revealed that, education significantiigtermined adaptation
strategies such as diversification of livelihoodgpropriate agronomic practices,
indigenous knowledge, planting drought-tolerantietags and planting various
crops at different times (p < 0.05). Converselyjcadion did not significantly
influence adaptive strategies such as changingtiptartime, reducing food
consumption, governmental support and receivingst@asge from family and
friends. Smallholder households with relatively teetformal education (i.e.
Secondary education and above) has a tendencyvewsdy their livelihood
sources more than smallholder households withoytf@mal education. In this
study, 78% of educated households implemented pthadaptations whiles 60%
of uneducated households implemented planned dtaptdrategies. Pearson, R
correlation shows a moderate correlation (coefficief 0.523) between level of
education and the decision to implement adaptastnategies statistically
significant at (p < 0.001). These findings are cstest with the findings of
Antwi-Agyei, 2012).

6.3.2 FARM SIZE OF HOUSEHOLD
The land holding of a household (farm size) deteesithe adaptive capacity of a

particular household via the choice of agro-fosea an adaptation strategy (p <
0.05). The land size of a household influences ifsogmtly the decision to

implement planned adaptation strategies such adimiadifferent crops, AAP,
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indigenous knowledge, planting drought tolerantpsrotree planting and agro-
forestry. On the contrary, the land size of a hbokk did not influence
significantly the decision of households in implertieg adaptation strategies
such as irrigation, reduction in food consumptipkanting early maturing crop
varieties and temporary migration. Responses fromvey questionnaire and
FGDs suggest that households with a large amosiae/of farm lands are more
likely to implement strategies such as soil consgéon practices, terracing,
contour bonds, stone/grass/mud bonds, fodder ptioduahilst households who
have a smaller size of farm lands are likely tolangent coping strategies such as
applying fertilizer or manure when lands becomeeritie. For instance, the
survey discovered that, 65% of households that lara size above 15 acres
implemented planned adaptation strategies whil€s 85 household with farm
holdings of less than 10 acres implemented plaraaptation. This finding
supports studies suggesting that insecure landréesystems and small land
holding may hinder farmers from implementing loegat adaptation strategies,
e.g. soil conservation techniques (Damnyag ef@ll2; Adjei-Nsiah et al., 2006).
During FGDs and Kis, discussant confirmed that,detwlds that had a small
farm holding (lands) claimed that the cost of inmpdating some adaptation
measure was high and hence not profitable to ihage cost implementing such
strategies on a small piece of land. Farmers tberethoose to implement
adaptation measures on a particular piece of lamenwhe land size is large. It
was noted for instance, that, constructing contoomds and stone/grass bond

demands a lot of resources (including donkey cattjs finding is similar to the
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findings of Antwi-Agyei, (2012) who indicated thiatsecure land holding inhibits
the implementation of adaptation strategies.

6.3.3 TRAINING AND SKILLS OF THE HOUSEHOLD
Households that successfully adapt to climate chaegognize the need to adapt,

have the requisite knowledge and skills about Exgstpportunities, the ability to
evaluate the opportunities and the capacity to weethe apt opportunities. In the
perspective of climate change, as training is effeio farmers/households about
climate extremes and possible solutions, the wedtheards and extremes are
better understood, hence households are in a bptsition to scrutinize,
deliberate and execute adaptation measures herrease their adaptive capacity.
This study highlights that, fostering adaptive a@ajyaentail a robust technical
understanding of the problems, community involvetmand development of
solutions using both local and scientific knowledge all these are attainable
through training and capacity building of smallreidhouseholds. This finding is
consistent with Holmes, (1996 in Smit and Pilifoap2001) who indicated that
building adaptive capacity requires a strong undyi vision; scientific
understanding of the problems, an openness to daabenges; pragmatism in
developing solutions; community involvement; andnoatment at the highest
political level. A key informant and an expertdantiew and confirmed by
Scheraga and Grambsch, (1998 in Smit and Pilifqs?@@1) suggested that lack
of training and skill limits a community’s or sotys ability to implement
adaptation options. Throughout the interviews a@D§F, it was asserted that, at
large, communities or households with higher lew#ldraining, exposure and

human technical knowledge, perhaps possess a gaddptive capacity than
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households or communities with lower amounts ofining and technical
knowledge. Lack of training on new improved farmnimethods, perhaps, is the
result of the low adaptive capacity in the GowrienKua community. A Ki
suggested that, it is essential to ensure that aontids and households have
access to the dissemination of climate change dagtation information forums
which exist for discussion, innovation and the sigaof adaptation strategies at
various levels. In this regard, the field studye@ed that, in the Gowrie Kunkua
community, an NGO (SUFAEP) has established a Faffredd School (model
farm) for the training of farmers on AAP, improveudigenous farming methods
(soil conservation and management, contour bonding terracing, fodder
production, alley cropping etc.). According to a, Kdrmers from other nearby
communities’ visit the Farmer Filed School for tiags and this has helped
improve their yields. Pearson, R correlation shewstrong positive correlation
(coefficient of 0.723) between training and the $ehold adaptive capacity
statistically significant at (p < 0.001).

Lack of training implies lack of improved/new tedhmgy and this has the
potential to seriously impede a community's potnd implement adaptation
options by limiting the range of possible respongeaptive capacity is likely to
vary, depending on availability and access to ingifinew technology) at various
levels. Many of the adaptation strategies iderttifis viable in the management of
climate change directly or indirectly involve techogy (e.g., contour
identification and stone/grass bonding, animal tinemt, grain storage and

preservation, composting, fodder production, cregidue management, dry
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season gardening). Therefore, a community’s or éfonid’'s access to training
reflected in the level of learning technology ang @bility to innovate
technologies are significant determinants of adaptapacity. In line with this
assertion, Smit and Pilifosova, (2001) confirmsstktudy by asserting that,
openness to the development and utilization of rewhnologies is key to
strengthening adaptive capacity.

6.3.4 FARMING EXPERIENCE OF THE HOUSEHOLD
This study measured farming experience by the &ggechousehold head and the

number of years the household head has been engadadning. There is an
indication that, there are more experienced farmshbolds in the resilient
community than the vulnerable community. As hypsibed (logistic regression),
farming experience of the household was found tarbenportant determinant of
household adaptive capacity statistically signiiicéat p < 0.05). This discovery
is in tandem with previous studies which have reggbrsimilar findings that
farming experience (as per the number of years wsdiwld has engaged in
farming) positively influenced the adaptive capacait households (Dhakal et al.,
2013).The minimum age of the sampled households 34aand the maximum
was 116. The study affirmed that, the higher the @ga household, the better the
chances of reducing vulnerability hence becoming-poor. This is attributed to
the fact that, such households have gained comdiiefarming experience. The
research findings further revealed a positive @ship (at p < 0.001) with a
Bivariate correlation between age, number of yeagaged in farming (farming
experience) of the household and adaptive capatitlye household. Young and

female headed households were more exposed torablligy and livelihood
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insecurity since such households lack adequateirigrexperience. The farming

experience of the household’s head was signifigantetermining the choice of

adaptation strategies such as using indigenous Ikdge, AAP and planting

drought resistant crops statistically significaait§ < 0.05). The results reveal that
more households that were headed by relatively geufarmers (i.e. 34 - 50

years) reported using chemical fertilizers to iasee yields whiles households
above 60 years extensively used indigenous agranpnaictices. This could be

attributed to the fact that older farmers (i.e. #®&0 years) were more inclined
to use the traditional methods and crop varietiaadked to them by their

ancestors, which they are used to, compared wighrawed varieties that may

have been modified even if they are high yieldind drought-tolerant.

6.3.5 BELIEF SYSTEM OF THE HOUSEHOLD
Equally significant is the fact that adaptive capacof households or

communities was significantly influenced by theelibf system (belief about
climate variability). For instance, the belief ®m of a particular household
influences their adaptation strategies such astiptardrought resistant crop
varieties, use of indigenous knowledge, livelihadigersification and general
appropriate agronomic practices statistically gigant (at p < 0.05). Contrary,
the belief system of a particular household or camity did not significantly
determine adaptation strategies such as reducodydonsumption, buying food,
migration to work elsewhere, receiving assistamoenffamily and friends, and
governmental and NGO support statistically sigaific(at p < 0.05). The findings
revealed that households who belief (perceivesyatk change as being caused

by human/anthropogenic factors such as bush bummigdeforestation usually
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implement planned adaptation strategies to strengtieir resilience. The results
further illustrate those households that believelimate change are more likely
to diversify their livelihoods, plant trees and éayp improved agronomic
practices contrary to households that do not beliewclimate variability. It must
however be noted that, factors such as accesgilgfitalternative livelihood
options, access to education and training of thaséloold justifies for the
disparities in adaptive capacity between climatesters and non-believers since
these factors play a critical role in shaping tledidd system. Menapace et al.
(2014) observed a significant correlation betwessmers’ belief about the reality
of climate change and their willingness to adapttwrcarry an adaptation /
mitigation course of action. In this study, 51.7% farmers/households that

perceived changes in rainfall pattern implementiptation/coping strategies.

The conceptual framework argues that, farmers’ebediystem (perception of
climate variability) determines their adaptive cgipa The framework has
conceived that, farmers’ belief system about clenahange is a key and
significant determinant of adaptive capacity or @ddon strategies of
households. 29.6% of households who associate teliolenge to cultural factors
(spiritual) such as the will of the gods (unexptal)y shedding innocent blood
(killing people), sexual intercourse and abortidisrespect for life forces (sacred
groves, shrines, the earth priest, ancestors dtd.)not adopt or implement
adaptation strategies. The majority of those whapset/implemented adaptation
measures (62.7%) associated climate change toogoiipenic factors such as

bush burning, deforestation and emission of folesl. This is consistent with
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Arbuckle et al. (2013b) study, where 58.02% of dienchange believers that

asserted that climate change is as a result of@agenic reasons adopted to it.

In addition to the belief system of a particulaukehold, which is statistically
significant in determining households’ adaptive amty, the studied discovered
mediating /intervening factors such as resourceshnology, government
policies, social networks and institutional supperg. NGOs. These intervening
factors also influence to a large extent the adigptaor mal-adaptation of
households to climate variability. Previous studeited to recognize the belief
system of a household/community as a determinanddafptation to climate
variability. This study or conceptual framework ha@mceived/theorize that, the
belief system of a particular household/commurstg isignificant determinant of
their adaptive capacity. The study, therefore tates that, farmers who view
climate change as caused by the ‘gods’ or ‘spi#l not implement planned
adaptation strategies (low adaptive capacity) lawmérs/households that view
climate change as caused by anthropogenic factdisimplement planned
adaptation strategies to reduce their vulnerabiityd risks hence a higher
adaptive capacity.

6.4 CONCLUSION
In this chapter, households’ capital assets wesessgd; the major factors that

determine the adaptive capacity of the householde vegamined. An in-depth
analysis of the factors that are statistically gigant in influencing household
adaptive capacity, such as training, educationmnfaize, belief system and
farming experience were assessed. The concepaumétvork concluded that, the

belief system of the household (i.e. Climate chasgmused by anthropogenic or
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spiritual factors-perceptions) is significant influencing household adaptive

capacity. This was corroborated by previous stuthes socioeconomic factors

influence farmers’ adaptation strategies to climeageability. The conclusion can

be drawn that, in attempts to support householgtatian strategies to climate

change, considerable attention must be paid to ratateling socio-economic

factors, including the belief system in order tovelep sustainable strategies that
will be culturally accepted by the communities.

6.5 COPING AND ADAPTATION STRATEGIES
6.5.0 INTRODUCTION
The former UN Secretary General Ban Ki-moon, in &lmber 17, 2007

emphasized the need for climate adaptatibef ‘Us recognize that the effects of
climate change affect us all. And that they haveobe so severe and so
sweeping that only urgent, global action will doAs already emphasized,
contemporary global attempts in seeking answeddirttate change by the IPCC,
UNFCCC and the Kyoto Protocol have acknowledgeel vital role of adaptation
as the course of action required to ameliorate nbgative effects of climate
change and its risk to most especially vulnerablepte (Ford, 2007; Pielke et al.,
2007). Notwithstanding the vital consideration a@atls for adaptation as a policy
option, fewer studies have attempted to explore llbolder households’
adaptations in Sub-Saharan Africa, particularly &@h@ achie-Obeng et al., 2012;
Antwi-Agyei, 2012; Bryan et al., 2013). Exploringptsehold adaptations are
particularly vital because, a good understandingswofallholder households’
adaptation to climate change is relevant in supppnpolicy that will strengthen

and upscale household resilience. Premised orcémtention, this section of the
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thesis investigated smallholder households copirggacfive) and adaptation
(anticipatory) strategies used to manage the negaffects of climate change on
their livelihoods. Smallholder households in thenBo district employed both
coping and adaptation strategies in the face ofde wariety of risks through their
own labor, capability and resources to relieve tiallenges. Thus, the
succeeding discussions focus on the coping anda&dapstrategies employed by
smallholder households during food crises and ¢Bnshange scenarios.

6.5.1 HOUSEHOLD COPING MEASURES
Coping measures are usually temporary measuredeatiby households when

they are faced with a threat. These measures acéwe and are usually discarded
when the threat is over.

FIGURE 6.2 HOUSEHOLD COPING MEASURES
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Source: Field Survey, July 2015.
The survey results showed that, 24.6% and 26.6%oateholds in the Gowrie
Kunkua and Soe Kabre communities respectively sbéir livestock and/or

poultry to cope with food shortfalls, another 24.é#d 26.6% in the Gowrie
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Kunkua and Soe Kabre communities respectively teddouying food from the
market when they experienced food shortfalls. Hbakks in the study area sell
their key productive assets, which they usually tiairebuild (restock) after the
disasters had stopped its catastrophes.

AAP, such as depending on wells and dugouts famalsi to drink and also for
cultivating vegetables, harvesting immature foaapsrand performing traditional
sacrifices were reported by 15.2% of householdsthe Gowrie Kunkua
community and 7.4% of households in the Soe Kabrangunity. About 0.4%
and 26.6% of households in the Gowrie Kunkua and Eabre communities
respectively, reported relying on forestry productsld fruits and wildlife as
coping measures. The great disparity between Goluiekua and Soe Kabre
reliance on wild/forestry products is due to thectfdhat, the Soe Kabre
community is located very close to a forest, hethey have access to a whole
range of forest products/wild fruits compare to thewrie Kunkua community
which is in the middle of Bongo township and Bolgada township hence more
of peri-urban.

Approximately 21.9% and 5.4% of households in trewfie Kunkua and Soe
Kabre communities respectively, reported diveradyitheir livelihoods into
craftsmanship viz a viz weaving baskets/hats, ssackl paid non-farm jobs viz
tailoring, masonry, etc. Another 3.1% and 4.9% ofigeholds in the Gowrie
Kunkua and Soe Kabre communities respectively tedadepending on support
from family and friends. 10.2% of households in Gewrie Kunkua community

and 6.9% of households in the Soe Kabre commuefignted using other coping
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strategies such as receiving remittance from ungits through the GSOP, LEAP
programs, migration (inter and intra village migwat rural- rural, rural-urban
and regional migration), engaging in off-farm jolishing) among others were
the main coping strategies employed by smallholiguseholds in the study
communities.

Damaging coping strategies such as out-migratioth@fentire households were
practiced especially when elementary coping strasegre exhausted. Previous
study (Dovie, 2010; Antwi-Agyei, 2012) in conformitvith this present study
identified migration, relying on family and friendsemittances, livelihood
diversification, eating wild fruits, planting earand using drought tolerant crops
and reviving old traditions as the main coping tsgges of rural farmers.
Continuous selling of productive assets such assiock, poultry and land is a
source of dwindling tangible assets and endangenssdholds to chronic
livelihood and food insecurity.

Berlie (2013) suggested that the continuous faibfreainfall has exhausted the
coping strategies of vulnerable households, makimgm fall back on the
consumption of seed and sale of farm implementshigir survival. These events
have significantly reduced the coping ability (diaptive capacity) of households
and endangered future food production and avaigbhence majority of
smallholder households (92%) believe that sevaod find livelihood insecurity

will result from depletion of assets through coobus use of coping strategies.
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From the discussions, it can be concluded thathtirean, natural and physical
assets endowment, production levels, capacityversify income sources are the
major determinants of smallholder households coptragegies.

6.6.0 SMALLHOLDER HOUSEHOLD ADAPTATION STRATEGIES | N
BONGO DISTRICT
Household adaptation strategies used to managedwaitights (the major climate

problem in the district) are categorized generalyo on-farm adaptation
strategies and off-farm adaptation strategies. @mf adaptation strategies
comprise a chain of practices or strategies cawigdby agricultural dependent
households on their farm intended to offset theatieg effects of climate
variability. Off-farm adaptation strategies comepristrategies or actions that
households carry which are outside the farm intdnde moderate their
vulnerability to negative effects of climate vatriéip.

TABLE 6.2 ADAPTATION STRATEGIES OF SMALLHOLDER

HOUSEHOLDS IN BONGO DISTRICT

Adaptation strategies Gowrie Kunkua Soe Kabre
On-farm Percentage Rank Percentage Rank
Planting late or early93.3% 1 69.3% 2
to avoid drought

Planting drought 76% 3 49.3% 4
tolerant/resistant crops

Planting various crops89.3% 2 90.6% 1
at different times

Use of indigenous 78.7% 4 56% 3
knowledge/strategies

Off-farm

Rely on family and 21% 8 9.3% 8
friends

Receive assistange22.7% 7 12% 7
from government

Income from off-farm 56% 5 34.7% 6
jobs-livelihood
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diversification

Temporary migration | 50.7% 6 40% 5
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Source: Field survey, July 2015
The study (through FGDs, key informant interviewsbservation and

guestionnaire surveys (see Chapter 3) obtaine@ witventory of on-farm and
off-farm adaptation strategies in the Bongo distri€able 6.2 reveals the various
and broad strategies (on-farm and off-farm adagtagtrategies) that households
in the study communities used to manage the negafiects of climate change
and these strategies can be exported and appkeavietre by households in
Ghana and SSA through Endogenous Development Aglproéhe capacity of
smallholder households to survive climate effectsd aassociated risks is
perceived to be the vital adaptation strategy tensithen household resilience. It
must however be noted that, adaptation strategeesnaplemented at different
times.

6.6.1 PLANTING LATE OR EARLY TO AVOID DROUGHT
The study revealed that an overwhelming majorith@iseholds reported altering

their planting schedule in reaction to the latetsté precipitation for the past
three (3) decades. The survey revealed that, 9888k = 1) and 69.3% (rank =
2) of households in the Gowrie Kunkua and Soe Kabramunities respectively,
reported altering their sowing period as a strategypanage the late arrival of the
rains. Discussants at a FGD noted that, three éscago and beyond, the
planting season used to start in March/April, botvrfarmers have to postpone
planting until May/June since the rainfall pattéas become highly variable. The

rainy season has become short (starts late andesity). This is an indication
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that the onset of the rains, which decides or ggalthe beginning of the farming
season has changed. The growing season, whichtadesin in March/April in
the 1940s through to the 1970s has changed sirg@s12990s to late May and
early June and more recently (2014/2015) from Jatee to early July. Farmers
due to uncertainties’ now plant their crops lateatmid droughts which wither
crops and high temperature which kills seedlings.

6.6.2 PLANTING DROUGHT RESISTANT CROPS AND EARLY
MATURING CROPS

Households have resorted to the use of droughtaiti®r resistant crop varieties
as one of the chief adaptation strategies to ama¢éiothe negative effects of
climate change particular droughts on their livetils (food shortfalls). The

study revealed that 76% (rank = 3) and 59.3% (ra® of households in the
vulnerable and resilient communities respectivelyicated using crop varieties
that can resist droughts and matures early. Examplesome of these crop
varieties in the study district include maize, grdout, and cowpea. Key
informant asserted that these crops require lesgauof moisture days (65-90)
to mature, measured against indigenous crop vesietiich as guinea corn, late
millet which require between 125-145 moisture d&ysmature. The use of
drought tolerant crops has been indicated as onthefmain recommended
adaptation strategies in food systems (Campbell.et2011). The crops that
mature early are also drought resistant becausegdtineir flowering which

requires adequate moisture comes early enoughtsatby the time droughts set
in the crops would have matured fully. This is vesignificant in decreasing

climate change risks. The crops that mature eadyaéso vital in supporting or

133



UNIVEERESITY FOR DEVELOPMENT STUDIES

>

=

=4
o

Tl
\<

www.udsspace.uds.edu.gh

augmenting household food shortfalls especiallynduthe stress periods. This
corroborates Antwi-Agyei (2012) who suggested thatiseholds respond to
climatic and non-climatic drivers through the adoptof crop varieties that
matures early and requires less moisture.

6.6.3 PLANTING VARIOUS CROPS AT DIFFERENT TIMES
The study discovered that, farmers or householdshé& Bongo district are

progressively employing or planting various crogds di#ferent times as an
adaptation strategy to climate change so as teaser their yields and minimize
the risk of total crop failure. The survey discldgbat, 89.3% (rank = 2) and
90.6% (rank = 1) of households in Gowrie Kunkua &uod Kabre communities
respectively testified employing crop diversificatias an adaptation strategy to
reduce the negative effects of climate variabilExperts at MOFA office noted
that, diverse crops have distinct biological dynzsmiand therefore their
susceptibility to erratic rainfall and high tempera vary considerably. Key
informants explained that, as a way of distributiists in times of uncertainties,
farmers or household plant different crops at d#fife times. A FGD participant
noted “If a particular crop fails, the householdlWwe compensated by the yield
from other crops and hence avoids total crop failuPlanting more than one crop
on the same parcel of land grants some form oframae for the household
against crop failure. Bryan et al. (2013) discoveonfirms this study which
suggests that households are constantly employiog diversification as an

adaptation strategy to climate change.

134



7z
=
:
=
#
A
Q
:
[
0
v
Qo
[
-
.
%
£
k-
&

www.udsspace.uds.edu.gh

6.6.4 USING INDIGENOUS KNOWLEDGE AND APPROPRIATE
AGRONOMIC PRACTICES
One of the key adaptation strategies employed msétoolds which have been

passed on from the ancestors (old generation)sandw being modified was the
use of appropriate indigenous agronomic practioelskaowledge. 78.7% (rank =
3) and 56% (rank = 4) of households in the redileerd vulnerable communities
respectively adopted a range of appropriate ingdigeragronomic practice which
have been developed by local knowledge. The apiatepagronomic practices
used by households include:

1. Manuring : composting, organic manure application, cropd@simanagement,
the use of animal droppings

Plate 6.1a compost with millet straw, Plate 6.1b ocopost with shea-butter

residue

Source: Field Survey, July 2015

2. Soil conservation and erosion controlterracing, construction of contour
lines/bonds, mud bonds, stone bonds, grass botldg, caiopping, and contour
ploughing.
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Source: Field Survey, July 2015
Plate 6.3a stone bond with grass re-enforcement, gié 6.3b gully erosion

control

Source: Field Survey, July 2015
3. Animal rearing: fodder production, silage and hey, the usdaifokokafor the

treatment of animal wounds and castration.
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Plate 6.4a farmer using luceana to feed animals &€ 6.4b stored fodder

Source: Filed Survey, July 2015

4. Post harvest lossthe use ofdabokokain the storage and preservation of
grains, the use of groundnut shell to control strignd other hygienic practices to
prevent animal diseases.

And others, such as the use of shea-butter re¢idakled and dried) as fuel for
cooking and also for plastering walls to prevenacks (buildings from
collapsing) and reptiles from entering the premisiethe house. Households also
reported using pito residue for fishing and feedingnals such as pigs.

6.6.5 PLANTING TREES AND ALLEY CROPPING
Tree planting and agro-forestry is widely recogdizes one of the adaptation

strategies that can potentially mitigate climateargde in the long-term.
Respondents indicated that, tree planting has Hiktyato help reduce high
temperature, increase rainfall amounts, provideséloolds with animal feed and
improve micro organism on the farm. About 29% adA&o2of households in the
vulnerable and resilient community indicated thevé planted trees on their
farms in the past and this assisted them to gis fro eat, fuel wood and feed for

their animals. These findings confirm previousdgts by Jama et al.(2006),
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Kebebew and Urgessa (2011) and Antwi-Agyei (20b2} suggest tree planting
provides opportunity for low-income farmers to emt® their livelihoods
activities by selling the wood products as smatlbers, medicines and food. The
capacity of households to plant trees as strategi@sitigate or adapt to climate
change depends to a large extent on the farm hplBize of land) of the
household.

Plate 6.5a: trees planted on farms. Plate 6.5b: aly cropping (contour lines)

e

=,
T

Source: Field Survey, July 2015
6.6.6 DRY SEASON GARDENING AND IRRIGATION
Rain water harvesting techniques (ponds and dupemnis large-scale irrigation

services are progressively being used by househmdda long-term planned
adaptation strategy to climate change and relatdd.rMany households are
gradually engaged in dry season vegetable culbngjparticularly tomatoes and
other vegetables) during the off-season. Approx@gat42% and 6% of

households in the vulnerable and resilient comnesiitespectively reported
practicing dry season farming. The vulnerable comityulocated close to the
Vea irrigation dam, households mentioned that, {f7i@9o of sampled household)
have been allocated land at the irrigation sitefdoming by ICOUR. Although it

has been widely agreed that the use of irrigatamilifies can significantly reduce
food and livelihood insecurity caused by crop fagldas a result of droughts), a
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key informant indicated that, the Vea irrigatiortifidy has become obsolete or
unused in recent times. He indicated that, thelsdeading water to the irrigated
farms are currently damaged, hence water cannat thasugh to the farms. FG
discussant noted that the inability of ICOUR (gaoweent) to repair the Vea
irrigation facility has hindered their ability toultivate vegetables in the dry
season hence their current vulnerability to climzdgability. As a result of this
current challenge, farmers/household in the Gowlimkua community with
assistance from NGOs (e.g. Sustainable Family Aftcal and Education
Support Program-SUFAEP) have supported farmers wmpluts and training
(water harvesting techniques, etc.) to cultivatgetables in the dry season.
According to FG discussant, using irrigation asaywf managing with drought
(food shortfalls) yielded significant benefits fraime 1960s-early 2000 when the
dam was effectively operational, since without itiigation facilities, farming is
limited to only one rainy season June—October ioeme years. The vital
importance of dry season farming as a planned atiaptstrategy was reiterated
by a key informant that, “cultivating vegetablexisias tomatoes, onions, and
other leafy vegetables in the dry season is vetigal since there are no rains in
the dry season, and the income | earn from thedgbeoduce is used to support
my children health and education, buy food andsb grevents any member of
my household to travel to Southern part of the tgufor work”. As shown by
the picture/plates below, dry season farming isital \adaptation strategy to

climate variability. This assertion is supported Bytwi-Agyei (2012) that
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households rely greatly on irrigation to cope widimate change, especially
during the dry season when there are no farminygites.

Plate 6.6a and b.: tomatoes’ farmers pumping watewatering their farms

Source: Field Survey, July 2015

6.7.0 OFF-FARM ADAPTATION STRATEGIES
Income from off-farm jobs (Livelihood diversificam), relying on family and

friends, government assistance and migration weperted by households as off-
farm adaptation strategies in the study communitiesese strategies are
elaborated more on in the following sections.

6.7.1 DIVERSIFICATION OF LIVELIHOOD ACTIVITIES
The results show that 56% (rank = 5) and 34.7%k(raB) of households in the

Gowrie Kunkua and Soe Kabre communities respegtivetiertake several non-
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arable farming livelihood activities in reaction @nticipation to rainfall
variability (particularly droughts). A key informarasserted that, livelihood
diversification is practiced more at the momennttiaee (3) decades ago, which
enables us to buy food for our families during ding season. A further scrutiny
of livelihood diversification revealed that, offrfa livelihood activities such as
petty trade, shea nut picking and butter processpip brewing and malt
processing and basket and hat weaving are maintalée livelihood activities.
Male non-farm livelihood activities were sellingvdistock and poultry, stone
guarrying, sand mining, fishing, masonry, carpentnptor/bicycle fitting/repairs
among others. Livelihood activities such as weaviclgarcoal production and
petty trade were practiced by both men and wombasé@ findings are in tandem
with Berlie, (2013).

6.7.2 RECEIVING SUPPORT FROM FRIENDS AND FAMILY
Approximately, 21% (rank = 8) and 9.3% (rank = 8) lmuseholds in the

vulnerable and resilient communities indicated tieye sought assistance or
depended on their family and/or friends for thetiae (5) years (2011 to 2015)
as an adaptation strategy to climate change andeiggtive effects on their
livelihood activities. Households depend on socelpital (alliances and
networking) including CBOsSusu/savings association, religious associations etc
that offer support to its members in the form dfdaon farms, food, credits and
animals. More households (40%) in the Gowrie Kunkedonged to social

networks than the Soe Kabre community (36%).
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6.7.3 MIGRATION

Approximately 50.7% and 40% of households in thevfi® Kunkua and Soe
Kabre communities respectively indicated that thegrated at least once in the
last five (5) years as a strategy to reduce thectffof climate change on their
livelihoods. Discussant at a FGD held that, durthg dry season especially,
people migrate temporarily to Southern Ghana tokworthe cocoa growing
areas, chop bars and drinking spots and head oitagrder to meet their basic
needs and remit back home. More recently, somelpatgo migrate to Northern
region to work on farms to earn income, accumutatel and harvest vertiver
grass straw for weaving of baskets and hats. Awlandnd Ardayfio-Schandorf
(2008) findings confirms this study. This study ealed that, some of the
migrants in addition to working on people’s farnayvest vertiver grass straw for
weaving their baskets since the vertiver grassdageting in the UE/R. It is
important to add that these activities that migriamtners engage in, are low
income paid jobs and others pay with food produoe in cash. Households
indicated that, the major trigger of their migraties the recurrent droughts
coupled with inherent poor soil fertility in the Bgo district, which have
contributed significantly to reductions in agrieuttl productivity over the years.
This finding is in tandem with Rademacher-Schuld &ahama (2012) and Van
der Geest (2011).For instance, data from MoFA sstgtieat average yields for
millet and sorghum were 1.4 mt/ha and 1.2 mt/hgeetvely, for 2010,
compared with 0.8 mt/ha and 1.0 mt/ha for the sarops in 2012 and a further

decline of 0.6 mt/ha and 0.9 mt/ha for 2014. Sailsthe Bongo district are
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deficient in nitrogen, phosphorus and sulphur (Amgyei, 2012). As indicated
by households’, the soil quality for crop produatis very poor. The farmers are
also challenged with social, economic, politicatl aultural barriers that, in part,
induce their choice to migrate (Yaro, 2006). Otktrdies by (McLeman and
Smit, 2006; Myers, 2002; Gemenne, 2011) also confliat people migrate in
response to harsh climate conditions as a copirghamésm. Discussant at a FGD
said “We migrate to the southern Ghana so thatamework and earn money to
enable us to buy food, pay our school fees andmatihealth insurance since we
have a long dry season in which we sit and do ngthirhese assertions all
indicate that, households migrate in anticipatibdroughts and poor soil quality
to secure a sustainable livelihood for themselwestheir families.

6.74 ASSISTANCE FROM GOVERNMENTAL AND NON-
GOVERNMENTAL ORGANIZATIONS
Approximately 22.7% and 12% of households in thevfi® Kunkua and Soe

Kabre communities respectively, reported that theye received assistance from
government and NGOs at least once in the last fbB)eyears (2010-2015).
Government assistance such as the Ghana SocialtOpipy Project (GSOP) and
the Livelihood Empowerment against Poverty (LEARY aupport from NGOS
such as SUFAEP, CECIK, NABOCADO, CID, and ACDEP. efbe kind of
assistance for the households includes Agric inmugport, trainings, seed
support, food items and credit support.

6.8 CONCLUSION
This section examined the capitals assets of holdsh determinants of

household coping and adaptive capacities as weleamain autonomous/coping
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measure and planned adaptation strategies employednallholder households
to ameliorate the negative effects of climate cleang their livelihoods in the
Bongo district. The findings revealed that housdeahdopt a range of coping
measures as well as on-farm and off-farm adaptatioategies to deal with
climate change. The key coping measure identifietuded the sale of livestock,
buy food, rely on forest products or wild fruitenily and friends, AAP, such as
harvesting premature crops and relying on ponds dugbuts for animals to
drink. On-farm adaptation strategies comprised tplgnlate or early, crop
diversification, planting drought tolerant cropsdagarly maturing crops, use of
appropriate indigenous agronomic practices oreggras, dry season farming, tree
planting/agro-forestry and alley cropping. Off-farradaptation strategies
identified were livelihood diversification, migrati, assistance from government

and NGOs and depending on family and friends aobkpetworks.
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CHAPTER 7
CONCLUSIONS AND RECOMMENDATIONS

7.0 INTRODUCTION
The goal of this thesis was to examine the effettdimate change on livelihoods

and the determinants of adaptive capacities amoraditsolder households in the
Bongo district of the UE/R of Ghana. The study dddpa mixed method and
multi-scale approach to gather suitable data ahthusehold, community, district,
regional and institutional levels.

7.1 SUMMARY
The study district is located in a semi-arid drdugitone area characterized by

erratic rainfall, reduced rainfall, late onset, ghduration and high temperature
which have resulted in significant crop failure.egb perceptions by households
were confirmed by meteorological records of raingadd temperature from the
GMA at the Vea weather station. The study found that the mean annual
temperature had increased by°G.6or the last three decades. The frequency and
severity of droughts have increased considerabbyutyh time. The study further
revealed that crop-growing months dramatically dased from April/May to
June/July.

This objective investigated livelihood strategiésousehold and climate change
effects on the livelihood strategies. The studyead®d that livelihood activities
such as crop farming, animal rearing, fishing, sloedter processing, malt
processing and pito brewing as well as trading wexeerely disrupted or affected
by climate change through droughts (withering afpsi), floods (destruction of

property, wilting of crops), pest, disease, andrpgermination of crops, post
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harvest losses, drying up of water bodies and latemtable as well as reduced
pasture and fish stock. It was revealed that drtsugre the most significant
cause of declining yields and livelihood insecuriggnong all the factors
mentioned since a minor alteration in rainfall casult in a significant loss in
production. The results showed that households weder considerable stress of
livelihood insecurity since key livelihood actives were severely threatened by
climate change.

This study identified and evaluated the main factbiat determine the adaptive
capacity of households at the local-level, whichvengprovided a broader
understanding of the extent of vulnerability of Beholds to climate change. The
analysis further revealed that critical factorstsas training, education, farm
holding/land size, belief system and farming ex@®e are statistically
significant in influencing household adaptive capadhe conceptual framework
concluded that, the belief system of the housefi®@ddwhether climate change is
anthropogenic or spiritual factors) is significaminfluencing household adaptive
capacity.

Empirical data revealed that households in theystt@mmunities employed a
range of coping measures as well as on-farm anthoff adaptation strategies to
mitigate the negative effects of climate changeti@darly droughts and floods)
on their livelihoods. The study indicated that, $elolds employed coping
measures such as sale of livestock, buying of faetlance on forest/wild
products, fruits and game, relying on family anerfds and diversification of

livelihoods. It was further revealed that housebadhployed on-farm adaptation
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strategies such as changing the timing of planipteyting drought-tolerant crops
and early maturing varieties, diversifying theirogs, use of indigenous
knowledge in agronomic practices, alley cropping dry season gardening. Off-
farm adaptation strategies included, livelihood edification, support from
friends and family, migration, assistance from gawgent and NGOs and social
capital/networks. One of the more significant resthat emerged is that most
households were using indigenous appropriate agman@ractices such as
stone/mud/grass bonding, contour ploughing andadarg, fodder production,
composting and organic manuring and the usdatWokokafor animal treatment
and food preservation and storage in an attemm@vtd destitution due crop
failure linked to climate change.

This study explored possible strategies that calad e resilience of households
towards climate change. The key strategies tha¢ wEmtified at the household
and community levels (through interviews, FGDs andrey questionnaire) were
integrating indigenous practice and knowledge wstientific knowledge,
provision of credit facilities and subsidies on iagitural inputs, support
households to diversify livelihood activities, acaie weather forecasting,
construction of mini dams, ponds and dugouts fgrsgiason vegetable cultivation
and provision of training and education on new ioved methods of farming.

7.2 RECOMMENDATIONS
Research is expected to offer suggestions for esudiontribute to knowledge,

policy and practice. On the bases of this assertiorthis study makes the
following recommendations in order to address tkeeipent issues that have
emerged from the findings.
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INTEGRATING INDIGENOUS PRACTICE AND KNOWLEDGE WITH
SCIENTIFIC KNOWLEDGE
Local indigenous knowledge on climate adaptatiohsukl be blended with

scientific knowledge in developing appropriate agnmic practice. Rural
households in the study communities have used libeat knowledge to develop
coping and adaptation strategies to amelioratendgative effects of climate
change on their livelihoods since earlier times.

PROVISION OF CREDIT FACILITIES AND SUBSIDIES ON
AGRICULTURAL INPUTS

Smallholder farmers lack financial resources tachase agricultural inputs, have
little access to credit to purchase seeds for spwiherefore there is the need for
households to be provided with adequate credititiasi to enhance their ability
to cope with weather extremes.

SUPPORT HOUSEHOLDS TO DIVERSIFY LIVELIHOOD ACTIVITI ES
Efforts should be geared towards the developmetdaail know-how to increase

production of livestock in these communities througainings on treatment of
diseases of livestock and general production.

ACCURATE WEATHER FORECASTING
The availability of accurate climate informationdaearly warning systems has

been tainted as a major strategy that can boostehold adaptation strategies.
Farmers find it difficult to predict exactly whehet rains will start, best time for
planting, weeding and harvesting. GMA through AB®ugld assist farmers with
access to information on the distribution of ralintiuring the farming season.
AEA can possibly use the mobile phone to send eealyning messages and other

climate information to farmers on time.
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CONSTRUCTION OF MINI DAMS, PONDS AND DUG-OUTS FOR DRY
SEASON VEGETABLE CULTIVATION
Efforts should be made towards the developmentrafation facilities through

the construction of mini dams, ponds and dugoutsl (@evelopment of water
harvesting techniques) around these farming comtnegnio enable farmers
engage in dry season vegetable farming.

PROVISION OF TRAINING AND EDUCATION ON NEW IMPROVED
METHODS OF FARMING

Households need to be educated on environmentadsicluding degradation;
desertification, erosion and climate change patteetc. and the need to take or
adopt measures to safeguard the environment andoweaptheir yields for
sustainable development. There is also the neettdmings on new sustainable
and improved methods of farming that integrate rgdie knowledge with
indigenous appropriate agronomic practices.

7.3 PRECEDENCES FOR FUTURE RESEARCH
The study recommends a more in-depth researchréveirthe degree of personal

concern about the potential impact of climate cleaog farmers’ livelihood
activities and the perception of the magnitude exative outcomes (concerns) as
well as the effects of climate change on the proibalf the negative outcomes.
Secondly, further research is needed to improve dsmation of adaptive
capacity by using more proxy indicators such agation potential of the various
communities; soil degradation index, farm assed tamm income should be
included in the determination of household adaptapacity. The consideration
of such indicators would provide a better undeditagn of the extent of livelihood

vulnerability to climate change in the UE/R and Ghas a whole.
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7.4 CONCLUSION
Climate change presents negative effects on ligetlis of smallholder

households. The theoretical frameworks succeedeaighlighting the reasons
that account for vulnerability but failed to higiiit the extent of smallholder
households’ vulnerability of livelihoods to climathange. This study has
fulfilled this knowledge gap by providing a propemderstanding of the

determinants of coping and adaptive capacity ofkbalds to climate change.

Smallholder households perceptions about climatangd corroborated by
records from GMA indicated that rainfall and tengiare pattern have changed
with rainfall declining (highly erratic) and tempgure rising. There are strong
indications that the varying climate poses serioasstraints and risk for the
livelihoods of smallholder household in the UppasERegion and the country at
large.

Smallholder households’ livelihood activities warader considerable stress of
livelihood insecurity and were severely threatenbg climate change.
Households’ resource base such as farmland, gréamogand forests has reached
their critical stage of degradation, and that esitiain causes for the decline of the

agricultural production and productivity.

Smallholder households adopt a range of coping umneasas well as planned
adaptation strategies to deal with climate chahigeiseholds are confronted with
a number of constraints in implementing plannedotateon strategies. Therefore,
households should be educated, trained and sugptotaliversify livelihood

activities.
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9.0 APPENDIX
HOUSEHOLD SURVEY QUESTIONNAIRE
CONSENT FORM

This is an academic research and we are invitingtgaake part in the research
because you are a member of this household/comynuitiie purpose of this
research is to find out the impacts of climate afaitity on your livelihoods and
the adaptation strategies you have been implengeniiine study will use
guestionnaire and you are not obliged to answeryegeestion. The study will
also need to audio-record your responses. Thetebwiho financial benefit for
you for taking part in this research. The reseéeelm will keep your participation
in this research confidential. Participating instinesearch is voluntary. Will you

take part in this study? Yes............. \\[o R
SECTION A
DEMOGRAPHIC CHARACTERISTICS
1. Age oo
2. Gender: (a) Male (b) Female
3. Highest educational level (a) No formal educatibp Rrimary school (c)
Junior secondary school (Middle School) (d) SesiErondary school (e)
Tertiary education (University, Polytechnic, Praliesal Colleges)
4. Indicate household size.

5. What religion do you belong to? (a) Islamic @Mristianity (c) African

Traditional Religion (d) others (SPecCify)........c.ooiieieiii i e

Section B. Household Understanding/Perception of @hate Variability

9. Have rainfall patterns changed in your life timées /no

If yes, briefly explain changes you have observed

IF N0, WY e e
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10. Is there more or less rain today than in ytildbood?
Compared to my childhood, rainfall has (a) increla$® reduced (c) same

11. Do the rains fall earlier or late this time qmared to your childhood?
Compared with my childhood, the rains come (a)ieafb) late (c) same

12. When did you last have a ‘good rainfall’ ye¢B®ate year or number of years)

13. Have temperature patterns changed during tbeigg season in your life
time? Yes/no.

14. As compared to my childhood, temperature ingtlosving season has become
(a) Hotter (b) Cooler (c)same

15. Do you consider the changes in Rainfall as @blpm for your farming
activities? Yes/no. Why and how?

16. Do you consider the changes in Temperature @stdem for your farming
activities? Yes/no. Explain?

17. What do you think has been the causes(s) sfctnging rainfall patterns?
(a) Bush burning, (b) deforestation (c) Breakingaifoos, (d) emission of fossil
fuel (€) Others SPecCify .......coviiiiiii

18. What do you think has been the causes(s) ®ttlanging temperature?

Section C. The Livelihood Systems of Household

18. By what means does this household earn a #v{ay Farming (b) trading (a)
civil/public service (d) remittance from family andriends (e) others

(SPECITY) ..

19. By what arrangement does this household hagesacto your land for
farming activities? (a) land purchased (b) larteenited (c) land rented (d) others

182



-

J

A

\E

UNIVEERESITY FOR DEVELOPMENT STUDIES

www.udsspace.uds.edu.gh

20. By what arrangements does this household detutafor your farming
activities?
(a) Family labour (b) Hired labour (c) communaldab/Assistance from friends

21. What is the size of this household farm holdjagerage cultivated land for
the past 5 years in hectares Or aCreS)? .....vvviiriieiie e e v e e e ven e

22. Does this household have access to credit dar ggricultural activities?
Yes/no.

23. If yes, indicate where you get credit. (a) goweent (b) NGOs (c)
microfinance and banks (d) family and friends (geos specify ..................

24. If yes, when do you get this credit? (a) agitneing of farming season (b)
middle of farming season (c) after the farming seas

25. Does this household have livestock or poul¥g8/no.

26. If yes, list the types and numbers of livestockoultry

28. What is your level of output (crops or liveskpcurrently? (a) High (b)

moderate (c) low

29. Do you receive remittances from family or fdefd Yes/no.

30. If yes, how often do you receive such remitésc(a) Very often (b) not often
(c) sometimes

31. Do you have access to ready markets for yotcdtgiral produce? Yes/no.

If yes, where and how long do you have to
L2 V7= SO

Section D. Livelihood activities of households

32. What are main livelihood activities of this Isehold? (Rank with 1 being the
most important)
33. Which of these livelihood activities are affstby climate variability?
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35. What do you do to overcome negative impactsnwtiey occur on the
activities you have just mentioned above?

Section E Agro-ecosystems assessment
36. Please list the various crops you grow on yaum.

36. How would you describe the quality of soil twop production in your farm?
(a) Very good (b) good (c) poor (d) very poor

37. Do you rely on food from your own farm for theusehold? Yes/no.

38. If no, where and how do you supplement thiséfBrexplain.

Do you patrticipate in various community labor ongations? 1. Yes 2. No

If yes, which of the following organizations do ydake part? / Multiple
responses are possible/

Section F. Impacts of climate variability (past 5 gars)

39. Please identify the major climate problems egpeed in the last 5 years
SECTION G. Household Adaptation Strategies to Clim&e Variability

41. What strategies does this household adoptdnybars/years you experience
food shortfalls

42. How did this household overcome challenges vaea with food shortfalls

43. What are some of the ways you have used to witbethe changes in the
climate in the past five years?

(a) Planting late or early to avoid the drought. yWhr why not?

(d) The use of local indigenous knowledge/strateditease describe?
(e) Rely on friends/family/neighbours. In what f&m
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(h) Sell non-farm assets to cope with the changésd climate.
(i) Temporary migration to work elsewhere. Wherd dning what?

(i) Would you migrate again as a strategy to coyéh the changes in the
climate? Yes/no. Briefly explain.

(k) Reducing food consumption
(I) Others (please specify)

44. Please rank the top three adaptation stratggiehave used in the past. (1
being the most important and 3 being the least mapd).

(a) Changing timing of planting to avoid drought

(b) Planting drought tolerant/resistant varieties.

(c) Planting of various crops at different timass(irance against crop failure).
(d) The use of local indigenous knowledge.

(e) Rely on friends/family/neighbours.

() Receive assistance from the government.

(9) Rely on income from off- farm jobs.

(h) Sell non-farm assets to cope with the changésd climate.

(i) Temporary migration to work elsewhere

()) Buy food or change diet
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(k) Others (please describe)
SECTION H: Considerations for Household Choice of Aaptation strategy
45. Please list (and describe) the five most ingydrthings that you think could

help this household to reduce your vulnerabilitcionate variability (please list
these in order of importance).

CHECKLIST FOR FGDS

PART I: Farmers’ understanding of climate variabili ty
1. What is the community view/understanding of climaagability?
2. What do you think are the causes of climate valitgBi

3. List all the livelihood systems in this community
4. List all the livelihood activities in this communi

PART II: Effects of climate variability on liveliho ods of smallholder

households
5. Highlight the livelihood activities that are efted by climate variability

6. Highlight the main climate events that haveetaglace in this community
since the 1980s.

7. How have these events affected your farmingiies and other livelihoods?

8. How are these livelihood systems (and livelihaotivities) vulnerable to

changes in weather pattern?
9. What are the overall effects of climate varig@pibn your livelihoods?

PART III: Adaptation Strategies of smallholder households to manage

climate variability.

10. What are the factors that influence your adaptdo climate variability?
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11. Are there any beliefs or social norms that pré¥he community from taking

certain decisions to respond to changes in theheeat
12. How do the community adapt to these changdseimveather pattern?

PART IV: Improving Resilience of households to impats of climate
variability
13. What strategies will strengthen the communitgslience?

Access to natural capital

1. Land holding size and number of plots

2. Ways of getting access to land

3. The trend of land holding size (decrease oriase or no change)

4. The general conditions of the available landi(fy, land fragmentation,
topography, etc)

5. Main problems of farmland (land degradation tgction and grazing,
complaints on land closures, etc)

6. Land management practices

7. Problems in relation to exploitation of naturagetation and interest in
planting trees

8. Perception towards drought and erratic rairgfiatl temperature change
9. How is the availability of rainfall in the are&@. How is the trend of rainfall in
the area?

3. Financial capital

Trends in production (decrease, increase or nogehan

2. Perennial crops grown for cash crops (eucalypasaya, apple, orange, etc)
3. How is the purchasing power of the householdhduiood shortage?

4. How do they get the cash to buy food?

5. Livestock owned and constraints faced

7. Main expenditure

8. Housing situations (utensils and assets of thuséhold, type of houses, etc.)
9. Availability, constraints and use of credit

4. physical capital

1. Health services 2. Schooling

3. Access to water for human and livestock 4. Adtical extension services

5. Roads 6. Telecommunication

7. Electricity

5. Social Capital

1. Participation in informal institutions (etc.)

2. Participation in labor organization (etc.)

3. Labor support from neighbors

6. Government intervention

1. GSOP

2. LEAP
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TABLE 9.1 HOUSEHOLD LEVELS OF OUTPUT CROPS AND ANMML.S

Components Soe Kabre Gowrie Kunkua
Animals Total number | Average per | Total number | Average per
for sampled | household for sampled | household
household household
Goats 595 8 426 7
Sheep 431 6 262 4
Cattle 425 6 209 3
Donkeys 81 1.1 11 0.2
Pigs 86 1.1 92 1
Guinea fowls 479 7 92 1.2
Chicken(fowls) | 1491 20 1061 14
crops Bags MA/HA MA/HA
Millet 601 0.75 463 0.58
Sorghum/guinea 649 0.81 477 0.81
corn
Late millet 158 0.19 163 0.20
Beans 203 0.25 92 0.11
Groundnuts 461 0.57 346 0.43
Bambara beans| 95 0.12 87 0.11
Rice 31 0.03 206 0.26
Soya beans 69 0.08 87 0.11
Maize 571 0.71 320 0.40
Sweet potato 35 tons 80 tons

@ UNIVEERESITY FOR DEVELOPMENT STUDIES

Source: Filed Survey, July 2015.

FIGURE 9.1 PRODUCTION IN MT/HA OF MILLET AND SORGHU M
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