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Abstract

Climate change is a phenomenon that has receigaifisant international attention over the pastrgedue to
its profound negative effects on community livebldoespecially in developing countries like Ghanaretrain-
fed agriculture is the main source of employmerd dwvelihood for the majority of the population. Naus
studies have shown that knowledge and perceptibpeaple on climate change can have a significafiuénce
on their adaptation and mitigation options, it imMfor researchers to, therefore, undertake @rgassessments
to gather concrete information on climatic trendd &s impact so as to prescribe the best mitigatemedies.
This work, therefore, evaluates the perceptionfaohers, their level of knowledge on climate chanagd the
various strategies they employ in Wa West Disticthe Upper West region of Ghana. Based on firgliingm
this study, a fervent recommendation for the buotdof resilience interventions in the study arest thill target
farmers especially women with low adaptive capattithielp boost their capacity in dealing with climahange
was proposed.

Keywords: Adaptation strategies, Barriers, Climate Changepttedge, Rural farmers.

1. Introduction

Climate change is one of the greatest challengeertly facing humanity in all aspects of societyisk due to
increasing temperature and rainfall fluctuatioris lexpected that Africa's agricultural productieitl be greatly
affected by climate change, considering the faat, tagriculture is the main livelihood source faanmyg people,
particularly the rural poor, who rely heavily oninfall [17]. Destructive flooding, crop failure, édreasing
livestock death and total reduction of land protiityt are among the numerous challenges of clinchi@nge,
which carries the potential to render farmers widbke [18]. Floods, drought and frequent bushfisagch are a
common impact of climate change is equally prevaillerthe Northern regions of Ghana of which Uppegstv
region is a part [20-13] “The observed rise in minm temperature in the northern savannah ecologiras of
Ghana was estimated at 3.7% over the period betd@8d and 2010. Over the same period, a decreak20of
mm in annual mean precipitation was also obsermethé Guinea Savannah ecological zone in which the
Northern Region is located"[24] The region is saicbe one of the highly vulnerable regions to clenehange
in Ghana, both ecologically and socially, and théngrability is intensified by other biophysicaldahuman-
related issues such as deforestation, overgraridghaman-induced bushfires [49-51] As such, ruaainers in
the region whose livelihoods depend on rainfall prejected to face daring socio-economic impact tue
climatic changes [5-26] These horrid impacts wilither worsen if effective measures are not imntetjigaken
into consideration [8] This is because agricultienajor pillar to Ghana's economy, contributingat66.2%
to GDP and generating about 30—40 % of the couforeign exchange earnings through related aduicll
manufacturing can have a much greater negativedatgrathe entire economic viability of Ghana. [42-22]
Adaptation is therefore seen as one sustainablensned addressing the phenomena. As defined by
Intergovernmental Panel on Climate Change [32] &di@m refers to “all adjustments or moderatiomatural
or human systems in response to actual or expetitedte change as well as taking advantage of meavising
opportunities”. The United Nations Framework Cortiamon Climate Change [54] further present adagtat
as a process through which societies make thensséletter able to cope with an uncertain future diking
appropriate measures and making right adjustmentsiriimize the adverse effects of climate chandéhodigh
there has been attention over the last few dectesntrol climate change with the prescriptionnofny
adaptation strategies for farmers, these measueegxpected to be only effective if they are basadthe
perceptions of the farmers who are directly afféétethe society and the various adaptation stiasetipey are
employing in their localities [28] Thus, it is essial to assemble the opinions and perception efghblic
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especially rural communities in formulating effeeticlimate change policies since public perceptigitidikely
influence the success of strategies to solve toblem [6].

Although there is an emerging trend of studies limate change adaptation especially in Ghana [44H0
there is still a gap especially in understanding afentifying community-based impediments to susfids
adaptation measures. [11] posits that evidenceliofate adaptation is fraught with unclarity. As esult,
effective adaptation strategy policies are diffictd be formulated by relevant authorities from theal to
national level. In this regard, an understandingwfent effects and response to climate chanddpjmer West
region specifically Wa West District will help de@n-makers to map up strategic approaches inrdgalith the
phenomenon. It will also help in future studiestba effects and responses to climate change aidetifying
effective adaptation strategies [4]. The broad afirtiis paper is to provide a platform of summanyp@rception
and adaptation strategies being mapped up by theefa in Wa West District in the Upper West regifiishana
who are facing the consequences of climate chaagerasult of their heavy reliance on a single alneady
modified rainy season [11]. The specific objectivdsthe study are to study the trend in climate cadion,
identify the various responsive strategies thatlibilaler farmers have adopted to cope with the atffeof
changing climate as well as constraints to theowariadopted measures and approaches. It is hopethth
study will contribute to existing literature onroliite change response practices undertaken in Gispegially
in the northern parts of the country and that neteas would find the work useful for further resda

2. Research Design and Methods

2.1 Study Area

The Wa West District is one of the eleven (11)rditd in the Upper West Region of Ghana with Weagtlda the
regional capital. The Wa West district was carvatl af the Wa Municipality and made an autonomoussridi
by L.I 1746. It is located in the Guinea Savaneablogical zone of Ghana which is largely charaoter by a
stretch of lowland and grassland. This study exasmtwo communities in the Wa West District, whishadcated
in the western part of the Upper West Region of iahapproximately between longitudes 40°N and 4G9
Latitudes 9°W and 32°W [29-57]

The district shares boundaries with Sawla-Tunatkabistrict to the South, Wa Municipal to the Elsidowli
District to the North and to the West with Ivory &. [57]. The entire district is characterizedabgrolonged
dry season between November, March and April. Featjbbushfires, prolonged dry season and drought are
common climate change impact on the region andicig?0-13] with annual mean temperature ranging
between 22.4 to 33.9 degrees [2] Wa West Distrad gelected in accordance with [29] which revdss about
63% of the population in the district live in rualeas; 85.5% of households depend on agriculsitheamain
economic activity, 99.1% of the farming househalépend on rain-fed agriculture. The population af West
District, according to the 2010 Population and HiogCensus, is 81,348 representing 11.6 per cehippier
West Region's total population. Males constitutés4ger cent and females represent 50.5 per ceatdiBirict is
entirely rural. The sex ratio of the district is.8.7The population of the district is youthful (8%) depicting a
broad base population pyramid which tapers off wittmall number of elderly persons (5.8%). As tagi91.6
per cent of households in the district are, engagagriculture. [57] Majority of households in thiistrict
(97.2%) are involved in crop farming. Poultry @hken) is the dominant form of animal rearing in thstrict
constituting 33.4 per cent [41]

2.2 Methodology

A mixture of participatory methods was used in ediing data. This included field survey, focus grou
discussions and informant interviews. This wasltowathe farmers to share their knowledge and tellsput
various approaches being adopted in their farnfernmation relating to climate, location and sizetloé study
area were gleaned from the District Meteorologigaltvice and the District Assembly. Wechiau, theridis
capital and Poyentanga, a key commercial town \parposively chosen from among the various commemiti
under Wa West District of the Upper West Regionaose studies have identified them as being vulteitab
climate change impacts [50] The study was alsotdichiat the two communities due to resource and time
constraints. The target groups used in this suwvese fifty (50) farmers randomly selected from lead the
towns. This made a total sample size of 100 respatsd Additionally, four focus groups were heldcE#&ocus
group was attended by 8 to 12 farmers, consistingem and women and traditional leaders in thelitycaSix
key informants were also interviewed on the prerofsheir knowledge on the subject matter
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Figure 1.1: Map of the West District (Source: Ga&tatistical Service (2014).

The data collected through semi-structured intevsichad 6 themes revolving around: (1) socioeconomic
characteristics including educational levels; ()séng knowledge on climate change, (3) farmeosirees of
information about climate change (4) farmers' pgtioe on causes of climate change (5) Various adipt
strategies (6) Farmers' constraints in adaptingitoate changes. The questions relating to the rgéicémate
change perception were open-ended, while the $pepiestions related to climate change effects andbes
were organized with options to tick optional answ&though all the questions were set in Engli¢ige tocal
language (Wala) was also use as a communicationumeduring data collection, especially with thenfers.
The objectives of the individual survey were tolect the information needed for in-depth analydisghe
research questions, whereas the ones of the fawwgp gvere to verify the information obtained duritigp
individual surveys [20]

3. Results and Discussions
3.1 Educational Background of respondents

According to [12] education is a major key to deyghent through decision-making. Education playsagom
role in the development of individuals and the camity as a whole. The daily lives of individualsdaa
community depend much on the educational level ferinal or informal. This could be due to undenstiag,
writing and reading, and interpretation of issusat tconfront the individual and the community [58:1From
the field survey, it was revealed that 42.00% af thspondents had no formal education. Nonethelkss,
majority of the respondents (58%) had been in schb@ point in time. Thus, the rate of illiteragy the
community was quite moderate. This influenced thpreach used in interviewing, understanding and
interpreting of the questionnaire, because moth@fjuestions had to explain further or in somesa®snverted

to their local language (Walaa) for easy compreioengespondents attributed the high school-dromainly
financial constraints in accessing further educatj@9] showed that 65,853 of the total populatdérwwa West
(49.0%) are literate. The findings further re-ethe fact that the education sector is an untappedrunity to
help people adopt since people's adaptive capadtiieisk can improve through education [57] Thadycation
fundamentally plays a central role in many procesmt can speed up social change and climate ehang
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adaptation. The lack of formal education was alaoed as a factor to a number of people engagfdrining as
it is the only livelihood source due to lack of deguate requisite skills for formal jobs. This phe@non
indirectly also influences farmers to desire tae@ew ways of mitigating and strategizing to cotrtha impact
of climate change. Thus, their adaptive capacitiyily desiring to change farming pattern is afést{6-48]

3.2 Knowledge level of farmers about climate change

Farmers in Wechiau and Poyentanga were aware mftdi change and its pattern over time. As many6as 8
respondents have adequate knowledge about clihatege. Many were able to attribute the changeimaté
and speedy deforestation to indiscriminate busmibgrbefore farming. The farmers alluded to the that
there is an increasing temperature and rainfallcgdn pattern. Additionally, about 96% of the resgents
stated that the decline in food production is bseanf the changes in climatic conditions. This idjeahows
that the farmers are aware of the changes in dénsanditions. This finding in this study is in érwith a report
by [45] as observed from crop farmers. [45] exatmat farmers are highly sensitive to changediinate from
hours of sunshine to rainfall and application oftavasoil condition and particularly to temperatuhge to
effects on evapotranspiration. [45] further reveélég hot temperatures because of climatic vanatiead to the
loss of soil fertility such as soil moisture, sailicroorganisms, soil nutrients as well as evaporatf
underground water. This eventually leads to lowdyi&s was affirmed by most of the respondents ftbis
study. The good level of knowledge regarding clienaehange can be attributed to the somewhat apptecia
level of education of respondents. Nonetheless, af#i#éspondents were naive about factors leadirgjrmate
changes.

A review of literatures suggests that farmers’ klemge on climate change is not enough; this assewas not
however explicit in Wechaiu and Poyentanga as mesgiondents expressed a fair idea about climategehdts
resultant effects and localized adaptation measuB82] The appreciable level of knowledge on detm
change evidently is attributed to the various raled activities being played by various NGO'’s atatkesholders
in educating communities in the Upper West Regiomlonate change issues.

3.3 Perceived causes of Climate Change

Numerous causes are attributed to the climate eh§3®r34] these causes are categorized under terods:
natural and man-made. From the field survey farnie886) asserted that climate change is linked torah
causes whiles the remaining 87% agreed climategeharas solely due to human activities, such ascolar
burning, which our study reveals was prevalent ia West. A respondent in Poyentanga strongly empéasi
that the uncheck menace of Fulani herdsmen wass#son why the gods were angry with the commurgtyck
no rain. He said “these fulanis rape our womenrhin farm, beat people up and disregard all sacrgd dad
vehemently violate all rules in the community. Bagm their activities, the gods are not happy aoldody is
able to talk because when they meet you in the,lihsly can kill you” similar assertion was madaNiechaiu
by an elderly farmer who also believed the evildieef people was a contributing factor for the pdownpour
of rainfall. However, this assertion as made caudd be widely confirmed by other farmers in Wechiaut
rather the core blame was on various human aetivitich as cutting down of trees for charcoal priynay the
women in the various communities. This underlyitiglaute of human activities as the primary caukelimate
change adds credence to [33] findings which say seaeral greenhouse gases are responsible foalglob
warming with human emitting them in different waygost come from the combustion of fossil fuels ars;
factories and electricity production. The gas resjiae for the most warming includes carbon dioxitiethane
and nitrous oxide as well as the loss of foresis would otherwise store CO2 [22-58]

3.4 Climatic Adaptation and Mitigation Strategies

Climate change adaptation depends on how farmec®ipe it. The perception of risk associated wiiimate
change and agriculture motivates farmers in thediae of adoption [30] During the field surveywias realized
that farmers were abreast with changes in temperatainfall and seasonal variability over the la8tyears.
Most of these farmers were, as a result, diversifytheir livelihood strategies from farming to nfamming
activities. This confirms [19] finding that most mbers of farmer households search for new occupatio
nearby urban centres as salesmen and securitygywhilst a few with capital open up businesses pik@vision
stores, mobile money and repair outlets in the canity. Interview analysis stress on the fact, thadaptation
investment in the form of irrigation facilities,rfdizer and seedlings for large farm sizes wasesmgive [1] The
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larger the farm size, the more expensive it iglierfarmers to implement adaptive mechanism asisagsinaller
farms [15]

3.4 Table 1. Climate Adaptation and Mitigation $&gies

Contraints to adaptation Strategies Type of Frequency
Adaptation
and Term
Unpredictability of weather Changing the Long term and
timing of on field
planting

Long term and
Planting drought- on field 26

tolerant crops.
Long term and

Planting early on field

maturing

varieties of crops Long term and
on field

Irrigation

Reduce farm size

Change in crop

Limited access to agricultural markets type Short team and

on field

Short term and 9

on field
Diversification of
_ _ livelihoods
High Cost of farm inputs activities. Short term and 19
Off field
Reliance on
family and Short term and

friends for funds  Off field

crops Long term and
diversification. on field

Poor soil fertility
Reduction in Short term and
farm size. on field

Mix cropping Short term and 27
on field

Authors Survey,2017
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Farmers indicated that various strategies and atlaptmeasures are used in mitigating and minutiegmpact
of changing climatic conditions. Growing of cropriegies with pesticide application, the practice mixed
cropping, reducing farm size and changing of ptaptseason was the common long-term and short-term
strategies farmers were aligning to. Majority o tespondent was being compelled to also reducsitkeof
land they cultivate due to fear of losses this iraldy has to deepen the poverty situation of tmeners in Wa
West whose only source of livelihood is farming][3®iere were farmers who have also adopted mixepping
as a safeguard approach towards crop“Metv, | do plant beans under the maize so that eviethe maize is
not coming the maize can supplement for. | also ym@t of the land for millet’-a farmer asserted.

Another farmer recounted th&tom 12 acres in 2015 to 7 acres in 2016. In 201s year, | farmed only 4
acres. If you do big farming, you still don't gehé expected bags of maize and it's because the rainot
coming since the conditions are not good for theps”

The use of crop varieties or improved seedlingsls®e common practice by local farmers as an adaptand
coping measure [5] The farmers who uses the mippdoach of crop variety and pesticides admit th#taut it,
they will experience low harvest [36] From focusgp discussion with farmers, it came to light tfeners
have an appreciable knowledge of the importancenigkd cropping. They mentioned advantages such as a
safeguard to crop failing, reducing of erosionwéiey down the spread of diseases and increasingetd in
good season. In essence, all respondents wittppre@able level of knowledge about climate chahgd
developed an adaption strategy. This is in contaf25] who asserts that only a few farmers dgveldaptation
mechanism despite their knowledge on causes aadteff climate change. It cannot be ruled out hawélat
the socio-economic and high educational levelsebgposition farmers to develop sustainable adaptati
strategies.

3.5 Barriers to adaptation

The farmers raised concerns about how unpredictabkgher conditions were, especially for those erl@go
water bodies, they expressed worry over the quitk at which water dries up. The farmers soundpteba and
were only restoring to prayers with hope for ralinfaAs of September, when this study was conduthexe
were still no rains as expected normally betweeredluly, this phenomenon that was certainly goingitiger
massive crop failure and food shortage. Such weathpredictability makes it difficult for farmer® tplan
ahead. 32% of farmers also attributed high co$amh inputs mainly fertilizer, tractor services asgedlings as
a primary reason why they are not able to fully @das they wish. Limited access to agriculturaleaston
officers (14%), and poor soil fertility (19%) weadso high-ranking constraints to adaptation. Fasnotaim of
high cost of farm inputs is similar to findings oefed in Southern Africa where smallholder farmers unable
to meet the transaction cost of adaptation measiwesto lack of credit facilities [21] This alsofiahs the
assertion that, barriers, especially in Africa thiapedes farmers ability to adapt to climate changee
numerous [14]. [35] also report that institutiofiattors, irregularity of extension services are agithe most
prevalent. All of these were confirmed by the resas given by the farmers.

These findings also verify [50] on the fact thatk of knowledge about other adaptation optionsesEto water,
lack of credit, the high cost of adaptation ancemse property rights are the main climate chargpttion
constraints. According to same authors, farmersanstant contacts with extension officers stand kibtter
chance of being aware of climate change conditamsvarious sustainable adaptation measures. Bébiegto
put in place structures and mechanisms that hetpoinitoring, informing and observing the plannedatdtion
of farmers can aid them to maneuver all adaptiarsiraints [53]

3.6 Sources of Information about climate change

Awareness on climate change through either mediabservation can help farmers to plan on mitigation
strategies especially for those who depend onrdemiagricultural system [47-32] The lack of addquand
modern equipment at various meteorological serstagions across Ghana in general accounts forirtited
information farmers have on climate change. Mosathver stations in Ghana are not able to produceighée
information for farmers to make informed decisiohBis hampers timely prediction and rainfall patitésrecast.
Hence most farmers rely on past experience andinenteather characteristics to take a decision banato
plant or harvest. [11] It was figured out from ars focus group discussion sessions and intervibas
information on climate change and best farming ficas are seldom passed on radio station. Farmées)(in
the study area attributed their source of infororatin climate change to the radio and communitycation by
some NGOs. The rest were in a dearth of informatislthough some NGOs are trying to fill the gap by
providing farmers with information. It appears veganty in relation to the number of farmers whedé to
stay abreast with climate change updateget my update from FarmLine, they call me on nphone to tell
me to expect rains or some kind of weather on certdays”- a female’s respondent revealed.

As stated by [4] information and awareness on dinwdange could potentially serve as a barrieutzessful
implementation of adaptation practices. Hence domers to have adequate knowledge of climate clsatigere
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must be intensive education and regular updatethissan help the farmers better manage and adaghiange
(48]

4. The Way forward

Aside, a few farmers who are able to afford resist@edlings, fertilizer, the majority of farmensiypresort to
hope and prayers for rain as a strategy with naratat sustainable adaptation measure. Adaptateasuores in
developing countries is a big challenge, partidylan Ghana, where the majority of people are shuddler
farmers with lower adaptive capacity; there isuhgent need therefore for policy-driven incentidizedaptation
strategies [40] lead by the government and varlkos-Governmental Organizations. Such policy drikewdd
include the revamping of the metrological servie@sl Ministry of Information through the Ministry éfood
and Agriculture to deliver up to date information olimate change information. This is very essérfba
planning and strategizing to meet all changingunistances. [42-16]. This study also recommends wadeq
extension services and irrigation facilities toiststarmers to increase their yields which invalyawill help
sustain their livelihoods in the long run as wedl supporting programmes that may include subsidies
fertilizers and credit to purchase other farm isfike resistant seedlings etc. This can be donetywiting and
training more extension officers in various agriatdl fields to meet growing need and demand instagtor.
These officers should be spread across variousatiistn the country with strict supervision frotmet district
assemblies and other stakeholders at the local. [€tae Ministry of Food and Agriculture, regionaidalocal
agriculture officers and Non-governmental organdaret should also provide incentives to foster farme
associations that will bring farmers together imiimg communication and adaptation strategiesrasfonse to
climate change. It is known that farmers learnlgdsbm other progressive farmers; by working aedrhing
together, hence such an approach can be instruhirebi@osting adaptation strategies.

5. Conclusion

This study has provided evidence data to suppa@tpérceived assertion of climate change and fafrmers
perception in Upper West Region where farmers &eady adapting to climate change. This study Hss a
shown that farmer’s capacity to adapt to climatangfe is based on their level of knowledge, whiclamates
from their source of information hence a comprehenand sustainable approach that addresses reuttifects
and combines indigenous knowledge and experiende saientific insights is still required to ovenwthe
factors that prevent farmers from mitigating aghatisnate change in Wa West, and Ghana as a whole.
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