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Abstract: This study examines the views of smallholder fasmabout the causes of climate
change, the effects of human activities on the aénand its implications for farming and
livelihoods in three villages in the Adaklu Distriaf the Volta region of rural Ghana. Data were
collected from a purposively selected key infornsawho participated in a carefully organized
focused group discussions and semi-structured pthdmterviews. The study participants were
drawn from three case study villages of Anfoe, Boadd Wumenu in the Adaklu District. A total
of nineteen (19) of smallholder farmers took pathe group interviews. The semi-structured in-
depth interviews were conducted with two key infants who serve as agricultural extension
services providers in the district. The study fduhat smallholder farmers are aware of warmer
temperatures and rainfall patterns. The famer grorgported that activities of the farming
communities are responsible in various ways for tiserved weather changes especially
regarding unreliability and unpredictability of theinfall, intensity and prolonged duration of the
dry season. Study participants (.i.e. smallhofdemers) identified charcoal burning, tree-felling,
shifting cultivation, slash and burn farming metred indiscriminate bush burning for purposes
of hunting and tradition as potential triggersfué thanges in the weather conditions. Majority of
interviewees believed that there is a link betwdencoping economic activities of farmers and
the weather problem. According to them, embracingedifarming methods and livelihood
diversification is helping to adapt and cope withe tchanging weather condition. The
smallholder farmers reported that there has noh lzey education or support service from the
local government and/or public institutions aimedhelp them cope with the effects of climate
change. The study findings support earlier studigish found that climate change and its causes
are anthropogenic and directly linked to social andnomic activities of humans wherever they
live, including small holder farmers. National almtal governments would have to device
strategies to support farming communities in thenfeducation, construction of dams for all year
round farming and introduce them to sustainabler@ditive livelihood options to help improve
adaptive and coping capacity of vulnerable smatleofarmers.
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Introduction

environmental issues. Poor communities and ecoromépending on climate sensitive resources such as

agriculture are especially vulnerable to climatarge (IPCC, 2007).Though Ghana has attained a lower
middle level status, its future development isigi.rThis is because greater part of the econoithiylspends on the
climate induced sectors such as forestry and eneitlpythe most affected being agriculture. Tod#&g increasing
concern expressed in most literature focuses ondlobal climate change is introducing new condgiaf life to
people all over the world. The most fascinatingighio know is that climate change has the potetdiflring new
but varying events to people across space and theg;bring unequal effects to major ecosystemssacthe globe
which in turn brings variations in the impact ahthte change on the livelihood of the people taegély depend on
these resources. Experts have predicted futureeqoesices of the changing climate using climate tsotdheat
reveal that climate change will affect agricultumestly in Africa, which has a greater portion &f iand as being
arid and semi-arid and have suggested some adatategies. In line with the environmental probdeassociated
with developing countries, standardized solutioagehbeen proposed. Proponents of these solutidievdehat

Since the 1990s, climate change has increasingly lbeeognized as one of the world’s most threatening
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these solutions are embedded in “developmentar@mviental narratives” (Roe, 1991) or what is terrfredeived
wisdoms” (Leach & Mearns, 1996). Knowledge of th&ture and of such origins are only based on gstoins
aimed at formulating policies to intervene in aggisituation and could even leave the situatiorsevdinan before.
According to Roe (1991), developmental environmiensaratives are like stories which has a beginnagiddle
and an end and if cast in the form of an argumastgremises and a conclusion. An important featboait them is
their persistent nature even if their validity isquestion and the ability of their listeners tosdonething about them
or believe them is in doubt. Discussions still aames and as stated, Africa being a developingiment is
predicted to suffer more from the changing climate. it is, Africa’s rural folk population, which baa
preponderance of peasant farmers are going to lepoarer should their crops fail due to prolongealght and
inconsistent or intense rainfall. Most farms iniéér are rain fed and the probability that the mgjaf these rural
folk are unaware of the causes of the changingatérs rather high. According to the IPCC, (20@lijnate change
is mainly caused by anthropogenic activities suglbad farming practices, deforestation for the psepof timber
and biofuel such as charcoal production and fireWfm domestic use as well as other land used @wagd
industrialization. It is argued that climate chamg@ffecting rural livelihoods. However, only &l is known and
documented about the way in which the socio-ecoo@nd cultural activity of rural people also cdntiies to the
observed changes in the climate. Specifically,gheas been a gap in the empirical literature abmuteffects of
rural activities and its impacts on the variationgainfall pattern most especially. Though devatgpcountries
contribute less, their emissions will graduallywgrtm meet their developmental and social needs HOBIC, 1992).
There is therefore the need to investigate locahéas’ understanding of the environment and climated the
relevance of natural resources like trees to ckmaatd carbon dioxide sequestration so that prewdsmgerous
anthropogenic gases from interfering with the ctienlay stabilizing their emissions. A holistic appcb therefore is
needed in order to fill that gap in the literatlmence looking at three case villages in the Addbstrict of the
Volta Region. To do this the study tried to ansther following question from the perspectives of Bhaéder rural
farmers: (a) what do smallholder farmers understanalimate change?; (b) what do smallholder fasrierow
about the causes of climate change (resulting ftioeir activities) and its effects on their econonaittivities
(farming)?; (c) what are the effects of climate e are on the livelihood of smallholder farmeim¥, (d) what
are the coping strategies being adopted by smilehéarmer in response to climate change?

Methodology and Area M ap of the Study District and Towns
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M ethodology

Data was collected from three case villages in Aldaklu district of the Volta Region namely Adaklunfde,
Adaklu-Torda and Adaklu-Wumenu. Thus the discussibithe key issues is done in three main sectiohigtw
centered on the three case villages which havebiisad themes under each. The themes are perdaiogdedge
and awareness of climate change, perceived cafisémate change, perceived effects of climate geastrategies
to adapt and local level institutional supportgliiood diversification and alternative energy st The chapter
again comprises of two exclusive interview sectiaith key personnel from the district agricultucdfice and a
further discussion of the research findings in tiefato the theoretical and empirical literatureviesv. This
discussion was grouped into two broad sections hacomvergent and divergent views whiles the vasisactions
were once more based on the themes that were ndbe presentation the research findings. This teldpas a
summary and conclusion. Below is the demograpéata of nineteen respondents who took part in theudsions
in the three case villages.

Table 1: Biographical characteristics of interviewees

Demographic Data

Categories Anfoe Torda Wumenu
Total No. of Total No. of Total No. of
Respondents= 6 Respondents=6 Respondents=7

Sex

Male 3 5 5

Female 3 1 2

Total 6 6 7

Age 2 1 1

35-44 3 4 5

45-54 1 1 1

55-64 - - -

65-74 6 6 7

Total

Religion 6 6 6

Christian - - 1

Muslim - - -

Traditionalist - - -

Others - - -

Total 6 6 7

Marital Status

Single 6 5 6
Married - 1 1
Divorced - - -
Widowed - - -
Total 6 6 7
No. of Household Members 1 3 5
0-5 3 2 2
6-10 2 1 -
11-15 - - -
16-20 - - -

Total 6 6 7
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Educational Status

No education - 1 -
Primary/Middle school 5 2 6
Secondary - 2 -
Post-Secondary/Tertiary 1 1 1
Total 6 6 7
Years of Farming Experience

20-30 1 3 3
31-40 4 3 3
41-50 1 - 1
51-60 - - -
Total 6 6 7

Source: Field Data, (2013)
Findings from three Smallholder Farmer Villages

Background Data Case Study Village 1: Adaklu-Anfoe

A background study of this community reveals tkiay are a predominantly small scale farming comritgun the
district. This community engages in mixed croppipgsticularly maize, beans, groundnuts and yam, afifid
farming activities such as, rearing of householdmais like poultry and goats, charcoal burninggeviood
harvesting, small scale hunting, brewery of lodal cplled ‘akpeteshie’, palm-wine tapping and tragin food
stuffs. They also crack stones and rear fish eafpgevhen the rains are over. The main source demwia the area
is from a river body called Tordza.

Figure 1: Vegetation of Figure: 2 A guinea corn farmin the
the forest before deforestation area after dash and burn

Source: Fieldwork, 2013 Sour ce: Fieldwork, 2013

The above photographs show the green vegetatiom @uinea corn farm in the area. Plate 1 show h@ergand
rich the forest is before it is destroyed for fangiand other activities like charcoal burning whglate 2 too shows
a photo of a guinea corn farm in the area.
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Knowledge and awar eness of climate change

The discussion started by probing whether they leatd about climate change before, and a respotinlehe
group answered
“Yes, there has been a change in climate but nohnchange has occurred, though there has been
irregularity and variations in the temperature arainfall pattern”

I then probed further to ask whether there were iadjcations to show that the climate had changedvas
changing; a respondent in the group answered thus:
“There used to be rain holidays during rainy seastms to the regularity of rainfall pattern duringuio
school going days in the past but now there isgutarity in rainfall patterns and rainfall intensithas
also increased. The rains now come in bits anddeistroys our crops, for example the leaves ofaass
turn yellow or if it is maize one yellow thing pasghrough the leaves (disease) which hinders de/td)”’

A participant also observed that,
“It used to rain heavily in June and July in thetdasgt now the rainfall pattern has become irregtlar

One interviewee in the group also added that,
“Sunshine is more intense now than in the"past
Interestingly, a majority of the discussants ndteat there used to be forest savanna but it isongdr
there, they conceded unanimously that:
the forest is gone and we are using savanna woddianour farming activities.

Per ceived effects of climate change on economic activities

Correspondingly, when a question was asked on bHserved effects and changes in their farming arity da
activities, they responded by saying they have i@peed the infestation and prevalence of new pedtdiseases
on their farms. One of the discussants said

“In the past there were no pest and diseases, hutlimey tend to affect our crops a’lot

Participants said there has also been low yieltheir farms and conversely attributed it to theromgtivation of
the same piece of land and the use of herbiciddsotlrer chemicals as the cause of low yield andityuat the
farm produce. On the contrary, another discussgniea that
“l cannot agree with the fact that chemicals are ttauses of low yield, | do crop rotation and usssl
chemicals and yet get the same result”

One of the farmers, recognized as the best in tb&, antimated that there had not been in any ahamdgerms of
farm yield and quality apart from groundnut whicadha low yield in recent times. He attributed theréase in
yield to the improvement in agricultural serviceslahe use of fertilizers. He said
“For example the Ministry of Food and Agricultureshtiought us to plant maize in rows so even without
fertilizer you are assured of getting good yieltk fapplication of fertilizer even makes it bettéte added
“even though the rainfall pattern has not been dstent he can proudly say his yields are better tivan
in the past

However, some few respondents shared divergentsvigwthis issue, they noted that in the past tejydcget good
harvest from maize crop for example but now theyl@¢aot get anything and sometimes even make lo3ses
yield for groundnut has been bad in recent timdieiin the past. They revealed that, their maieribody, River
Tordza, which was the main source of water in tlea &1ad not seen any major change in its stateegsstated:
“It still overflows when there is a heavy rain like has been in the past even though there has been
inconsistency in rainfall.”
They have however not seen any strange diseasegaim®cecommunity members yet.

Per ceived causes of climate change

Interrogations were further made on their percegtion the effects of their activities on climateanhe and
surprisingly an overwhelming majority of the resgents answered in the affirmative and said
“we are aware of the fact that activities such &ssh and burn, the use of chemicals in farming,dawn
of trees are having effects on the climate and eguently on farm yield but we are also of the \iest we
do more of plantation farming in the area which kcbbelp neutralize the effects deforestation hashen
environment”.
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Another interviewee said:
Though we clear the forest to farm, we are now thi cultivation of oil palm plantation which shdul
counteract the effects of deforestation on therenwient.”

One other important question raised during theudision was the causes of the weather conditiondigeissants
mentioned cutting down of tress as a major ca@®e young man during the group discussions noted:
“the production and use of ammunitions by the whiten coupled with the use of motorbikes destrays th
ozone layer and increases the intensity of therays reaching the earth resulting in climate charige

One of the participants, in a very frank mannenceded thus:
“I don’t know the cause of the change in climater@ather”

Another respondent argued however that,
“there is more oil palm plantation farming in theem now than it used to be in the past. | do nakag
with the fact that climate change is caused byirgittiown of trees since they are replaced with faiaon
farming.”

A follow up question probed more on the views ofiwoal burning; firewood harvesting and the methofis
hunting as well as cutting down of raffia palm taetimber for roofing and how these activitiestdbate to the
changes in the weather. The following answered that
“We do hunt but not on a large scale only on ocomaal basis which we have now resorted to the use of
torch lights, the use of traps and local guns wnlike local lantern used in the past which couldger
bush fires. We are predominantly farmers and omigage in charcoal burning and firewood harvesting
for domestic consumption”.

A woman interviewee said:
“We do not sell wood from the raffia palm tree listarea”

However a view expressed by the extension offisas both fascinating and illuminating. He said:
“There has been high level accusation of the isgueutting down of all the trees in the area fosiness
and for that matter, it is not openly accepted byaority of them that they engage in such busemssis
an ‘open secret’ he added”

From the researcher’s own observations in the /fitdd existence of charcoal business in the aremdgniable
since there were quite a significant number of tags were packaged ready for the market; thoughgtintity
was however not on a large scale as compared towdhasaw in the other villages especially Wumeshich is
well noted as the ‘charcoal capital’ for the disttri

Figure 3: Firewood displayed on theroad sidefor sale

Source: Fidd Work, 2013
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Figure 4: Firewood gathered Figure5: Raffia palm being
for theroadside processed for sale

ey
Source: Field work, 2013

Source: Field Work, 23

The above depicts how firewood and raffia palmigpldyed and marketed on the main road of Wumemmnship
and its surroundings for sale.

Figure6 and 7: Firewood being processed into char coal

Source: Field Work, 2013 Sour ce: Fieldwork, 2013

The above is a photograph depicting how firewoogr@cessed into charcoal. Plate 6 shows how tleg/iod is
arranged before it is covered with sand and plaséofvs how the fire is set to it to begin the psscef charcoal
burning. This does not only destroy the forestthetsoil quality as well as further emission oftxar dioxide into
the atmosphere which is one of the leading emiss@nGHGs. Plate 8 and 9 below shows how firewaod i
displayed and marketed.
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Figure 8: Charcoal displayed by Figure 9: Charcoal packaged on thefarm
by theroadside theroadside

Source: Fiddwork, 2013 Source: Fiddwork, 2013

Strategiesto adapt to climate change

Interestingly, the question on adaptation strategpeclimate change got responses like the engageimenixed
farming for example maize, yam, groundnut and befists farming especially when the rains were cagmwell as
small scale hunting, stone cracking and brewerpafm-wine and ‘akpeteshie’, a locally manufactuged to
sustain themselves. One woman respondent rightly sa
“we only adapt by doing mixed farming or mixed quop while some of us engage in the brewery of
‘akpeteshie’, stone cracking and fish farming whaining seasons are over”

Institutional support, coping mechanisms, livelihood diver sification and alter native energy sour ces

One question that was very vital to this discussias the nature of institutional support from tligtritt assembly
on climate change and how they could cope. Theyeresl
“No there has not been any help so far from theridisassembly only thathe Ministry of Food and
Agriculture subsidizes the price of fertilizer fos.”

| inquired further whether there has been any dilutan climate change and agriculture in theiraaaead they
answered thus:
“Yes there has been one by the Ministry of FoodAsgitulture by their water and water management
unit came to talk to them about climate change & @ccasioh

| enquired further, whether there are some measuhésh they think could be done to mitigate anduiea their
vulnerability and they reiterated that apart fronxed cropping and involving in other trading adies, there was
little more they could do:

“There is no other way unless the government cosnésvith other solutions”.

They later came out with various ways the goverrineenld initiate to help them deal with climate oge. An
interviewee stated thus:
“to me | think | need credit facilitieghile another saidithink irrigation dams would be very helpful”.

To them their major problem is not with climate oba but credit facilities and government fixingmfces and
establishing ready markets for their produce stheg had not noticed much change in their agricaltyield.
An important question which ended our discussiors waether they envisioned that providing them vather
income generating activities and energy sourcefldmelp solve the issue of climate change but st#ay did not
show much interest. Their answer was
“You are the most educated ones so we will appeafdu to come out with findings to support and
promote agriculture so that it can help boost otops”. They added that
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“We have engaged in farming for a long time andt tisawhat we know, we feel that helping us to cope
with our challenges, such as credit facilities ggubd market for our farm produce will help us dlot

They seem not to have ideas about how they codjd reduce their vulnerability apart from the mataptation
measure which is mixed cropping. They rather ttihdt research should be done to bring in ideasdbaid help
them with the situation. However, my own observatievealed that they were aware of other energycesuike
the use of LP Gas since there were a few of theimtive LP Gas cylinders.

Background data on Case Study Village 2: Adaklu-Torda

The background information of this community, poinit that the village is a predominantly small scirming

community in the district with majority of them eagjng in mixed cropping, with the most common oméng

groundnuts. The people also engage in off farmtjpes such as, rearing of household animals likeltpoand

goats, charcoal burning, firewood harvesting andlkstale hunting. The main source of water inate=a is from a
river body called Tordza.

Knowledge and awar eness of climate change

The first and foremost question asked was whethey had heard about climate change and surprisiagly

overwhelming majority stated
“Yes we have heard about climate change before”

They came out again with certain indication®ae discussant rightly said
“there have been changes in the climate so muchweado not experiencelésado (a local seasonal
name) which is from June to July alsttmlom’ (a local seasonal name) is no longer theegeid another
when the wind blows it does not bring rainfall aaswin the past, there is no longer harmattan arel th
winds become dried all of a sudden”

Perceived effects of climate change on economic activities

The discussion continued with an important question tlealt with observable effects of the changinghalie on
their activities of which they mentioned low yielfiem their farms, dying of crops due to less ralinds some of
the effects of climate change they had experiescefar. They added that the leaves of their crapknger grow
green as one participant rightly observed
“if you do not start planting early for example affest and second rains, your crops may fdil the
major season the rains become heavy at the begjrsonwhen you start early your crops may do well,
rains stop early and it makes it difficult to plaand get good harvesthe added;There has been the
manifestation of new pest and diseases on thaingawhich has not been there in the past”.
They now start planting early in the major seasimicesthe minor season no longer exists. As onenir@ee
explained
“previously we start planting in the minor seasoouard September but now we do not know when the
rains will start because before, when we plant irgidst pests would destroy all our crops but novwplaat
anytime and no longer wait for the onset of thesai
The people in the area no longer plant only one typcrop but now do mix cropping since they bedigivat the
weather might favour one or two of them out of a These strategies constituted some of their adgapteasures.

Per ceived causes of climate change
They went further to mention bad farming practisaesh as slash and burn, and the use of chemicdisgcof trees
for charcoal burning, and ploughing of the landhwitachines instead of using the hand as some afahses. A
participant said
“Previously there has been a large area of forestllm the past but now everything is gone
One other participant was very superstitious, le, sa
“My grandmother told me that when an airplane ftie®ugh the sky, it causes rains to fall, now thare
no airplanes that pass through their area. Thisdsahe clouds down.”
However, they acknowledged the fact that, the mapuse of climate change was deforestation bectnese
believed when trees were left to grow, they stangdvater and always made the environment wet.
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Figure 10: Vegetation destroyed by slash and burn for farming activities

Source: Fiddwork, 2013

The photograph shows how the land is depleted giroslash and burn during land preparation for fagmi
activities.
One key issue inquired was their sensitivity to éffects of their own actions as a contributiorthie causes of
climate change, they responded that they were awhihe fact that climate change was also causedhby
continual degradation of the environment and detaten but they were not able to link it to thei®es of climate
change, while some expressed the conviction thaag the will of God for it to happen which theyibeed could
be rectified if they change from their bad waysdiscussant in the group said;

“We think God is angry with us”

I enquired further whether activities like charcbatning and firewood harvesting did not cause aterchange and
they stated categorically that,
“we do not engage in charcoal burning and firewdwatvesting on commercial basis in the area but only
for our domestic use.They also added thatve are no longer doing shifting cultivation whickestroys the
virgin forest but continue to cultivate the sameggi of land because it is now costly to ploughwa aea
rather we now apply a lot of fertilizer due to thentinuous ploughing of the same land.”

Some also think these activities only leads tortiliiy of the soil which is necessary for plantogth.
When queried whether their way of hunting did re@td to burning of the bush and contributing to atienchange,
this was what they had to say,
“we use traps and guns to hunt for animals rathiee tulani herdsmen are the major cause of bush
burning since they always want green grass fortagimals to feed on”

The others were rather in contention that they atggage in bush burning. They added
“bush burning has led to the extinction of grasseuspecies in the area and they no longer gestiita
used to be in the past. We no longer get bush aseidtwvas in the past because all the forest isegon

Strategiesto adapt to climate change

A crucial question was asked on whether they hatesways of coping to the changing climate and espaondent
answered thus:

“we only adapt by planting early during the majarason and may or may not do anything during theonmseason
because the rains are very low for plant survivedother discussant indicated that some of the woemgaged in
petty trading. He further saimur youths have turn to migrate to the urban censimce they cannot get good yield
from their harvest. They also buy motorbikes pogylenown asOkada’ for transportation business in the town to
sustain themselvés
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Institutional support and coping mechanisms, livelihood diver sification and alter native ener gy sources

I enquired whether they think diverting to othemfi@ of livelihood activities could help in adaptitythe situation,
they said
“it is good but if farmers do not have money frameit farm produce they may not be able to purchase
other products or engage the services of artisaiiiéy said if we don’t have money we cannot purchase
gas stoves and cylinders or solar energy and thightmot only be the solution to the problems”.

There was another important question on whetheethere other measures to mitigate and reduce rabiiidy
and they stated
“we have little knowledge of what to do and theyotfling we know is changing planting time and doing
mixed cropping.”

Another key but inspiring question was whether ¢hiead been any intervention by the district Assgnalold the
Ministry of Food and Agriculture for them and theasponse showed a unanimous discontent with timésivly's
efforts at supporting them. They indicated thus:

“Even the extension officers do not visit our aréas is our first meeting of such kind”
This answered the follow-up question on whetherahead been any education or training on climasngk and
adaptation strategies. They reiterated that thewesimes did not do anything at all but only wait f8od’s
intervention.

The respondents mentioned building of an irrigatitam for an all year round cultivation, credit fdigs, and

agricultural inputs such as drought resistant segsllas well as capacity building and trainingarhfiers in climate

change adaptation as some of the help they exp&otadhe local government. They expressed theirie®s thus:
“The white man has deceived us from abandoningraditional seedlings which were drought resistant
and could do well even in the dry seasons”

The respondents also suggested an interestingtltitas engagement in plantation farming as a efagtroducing
new farming methods and also as a way of mitigatimg) adapting to climate change.

Background Information Case Study Village 3: Adaklu Wumenu

A background study of community, indicates thas ih predominantly small scale farming communityha district
with majority of them engaging in mixed croppingarficularly cereals such as maize and beans, cassa
vegetables such as okra and pepper, they also emyaff farm practices such as, rearing of houkkhaimals like
poultry and goats, charcoal burning, firewood hativwg for commercial purposes and small scale hgrdind petty
trading. The main source of water is from a ma@mdince no river passes through their community.

Knowledge and Awar eness of climate change
The most fundamental question about their knowleafgelimate change issues received a unanimou®nsgpas
they answered thus:

“Yes we have heard about it before”

Another key question was the ways by which theyehdentified that the climate has changed and amgcipant

who happened to be the best farmer for the aresrodxd that;
“Previously, during our forefathers’ time, the firmonth was used to weed the land, in the tenthofidye
third month the weeds were gathered and burnt anthé twenty-fifth day of the third month, theyrtsta
planting maize till the fourth montticcording to the interviewwhen planting is done after that time, it
would be eaten by worms. Now you can plant even ftarch to October and when you apply fertilizer,
the maize grows well. It is obvious now that ewvethe third month of the year, there would not bg a
rain, only in the fourth month to the sixth monfhe said that the first rains was calledénye tsi. All
these had changed and the atmospheric temperatuteiarea continued to increase causing their fdan
to die”

While some interviewees argued that the timing tfee rains had changed, others argued that there wer
variations in the timing of rains so they still ptan March. A discussant went on to add to th&t fflomment that,
“There is a change in rainfall patterns and its imgity, sometimes clouds gather but does not raail'at

They explained that previously it used to rain tagy and in controlled proportions but now it racheven the
whole day. Such erratic rainfall may not enable mneork on the farm. Another respondent added

“For example June/July this year it did not raingsk rains help our crops to grow”
To him, he had realized a change, another respoiu#nated thus:
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“previously it used to rain in the eleventh monthtkat they could cultivate maize in the minor seasut
now that didn’t happen much. To them, there isomgér a season called harmattan.”

In Ghana, there are two main seasons of the yleanvet or rainy season and the dry or the harmatason, the
wet season is a period between March to June agdishio November while the dry season is a perittvéen

December and February. During the wet season fkereltivation of farm lands for crop productiom, the dry

season farmers rest from their labour while thdlydia some stored food produced in the wet seasme shey can
no longer plant during this season.

Per ceived effects of climate change on economic activities
| asked a vital question on some of the observéectsf and changes in their farming and daily atigisi and
surprisingly they were quick to answer that they béserved some significant changes such as pdsfiaeases
infestation which take over their crops such asatm®s and okra. They stated unanimously that withesticides
and fertilizers their crops do not yield anythifidgrey indicated thus:
“We have realized postharvest losses in especiablyze production due to weevil manifestation sg the
now turn to the use of chemicals to preserve tloepece which was not there in the past”

A woman interviewee stated emphatically that;
“The maize could be there for over a year withodtliag any chemical to preserve it in the past bawn
pest takes over when you do not preserve it wigmitals”.
The respondents were of the view that, climate ghdmad affected their yield and production seriplmcause
they used to get better yields previously than tHily now. They explained that there could be a wis#ason
without one getting anything from the farm due tavlor erratic rainfall patterns as they further lakped.
However, there had not been much change in theenafuthe main river body apart from the fact ttregre had
been siltation at its banks which caused the rigeover flow into individual houses anytime therassa heavy
down pour of rain which usually took a long time gercolate into the soil. A discussant made a rkaide
conclusion here that;
“The ecological services rendered by the trees atbthe river banks have been destroyed by human
activities.”

Per ceived causes of climate change
| queried further whether respondents were awatbetauses of the changing climate and one oflismissants
explained that the deforestation of virgin forefis farming activities in order to accommodate therease in
human population and bush fires were some of theesaof the changing climate. He asserted that
“Now our population has increased so we now dgsthe forest which we used to maintain for farntimg
be able to survive”

They stated emphatically that
engagement in charcoal burning and firewood hatwngshave been a long time activity in the area &nd
not exactly as a result of climate change rathdvas been a usual means of sustenance in the dspise

Hunting is also predominant in the area but assaltef the activities of Fulani Cattle herdsmerthe area, there
has been an extinction of those species and tleyatonger in abundance. The Fulani herdsmenradominantly
cattle farmers from northern and Sahara Deserédrafa who have become settlers in the communitg assult of
the search of greener pastures to feed their asirivalst of these Fulani Herdsmen have been hiredise these
animals. However, their quest for feed for theimaals leads to bush fires because they set fitbaadry grass in
order for green ones to grow fast. They also tendetstroy other people’s farmlands and crops wheratimals
walk through these farms. One of the women paditip noticeably said

“The Fulani herdsmen have destroyed the forestnabke their animals to feed on fresh grass; this ha

caused reduction in the breeding and extinctiograkscutter species”

Perhaps one of the most intriguing questions weassitigated to find out their views on the resultiod peoples
own activities on climate change. The answers #@spandents gave were in line with the fact thatesafmtheir
activities contribute to climate change but wereyvminimal. The discussants felt that charcoal mgnand
firewood business was not contributing to climdtargye as an interviewee explained
“To us we do not grow the trees but it grows bagktself, this includes the raffia palm tree because do
not plant them, this means it's a gift from Godi$; just as the Sea is a gift for the people oaKite trees
grow back by itself. So when we cut it grows backdelf.”
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Figure 11: Uncultivated vegetation Figure 12: deforested vegetation

Source: Fieldwork, 2013 Source: Fieldwork, 2013

The above shows the difference in vegetation iratlea that has occurred as result of deforestétiotine purposes
of farming. Plate 11 shows the green nature offthest in the area before it is destroyed for fagractivities,
while plate 12 shows how the forest is degradeddioning activities.

When a question was asked on their hunting aasiind bush burning, a discussant in the group said

“there is a belief that we, the people of Adaklurbthe bush for hunting activities but it is noti¢r, we do
not burn the bush for grasscutter but it is ratittee Fulani herdsmen who burn the bush.”

The respondents seemed to express the convictitrihté ability of trees to regenerate, was a symolggsture by
God to bless them. A woman participant reistateth wismile:

“We do not grow the tress, they grow by themsedweswe think it is a blessing to us”

Strategies and adaptation to climate change

Adaptation measures were mentioned in the form igechfarming so that if one crop failed another ndaywell.
Another interviewee said that

“We engage in the rearing of some domestic animdlich we sometimes use to supplement daily income
as well as petty trading.”

They suggested plantation farming as an option ¢hengh they could not come out with a clear ingtlien of
plantation farming on the environment but were arding it to adapt to their new environment thanate change
had brought to them. Some are however practicingritently though not on large scale.

Institutional support to cope with climate change, alter native livelihood activities and ener gy sour ces
An equally important enquiry made was whether theas support and assistance from the local goverhiee

enable them cope with the situation. It was ratligappointing to know that there had not been appesrt as they
all answeredno”. One discussant explained

“the only assistance is the provision of fertilizdy the office of Ministry of Food and Agricukuoffice
which it has not been consistent”
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| further probed to find out whether there hadrbamy education on climate change which they adgeatined.

Alternative forms of livelihood can be in the forof trading in provisions, hairdressing, tailoringgad and soap
making. The community can also resort to the usesaddr and LP Gas for cooking which tend to be more
environmentally friendly. On the question of diveg to other forms of livelihood activities and egg sources
which could help in adaptation and mitigation afrete change, they did not come out so clearlyashat should

be done since burning of charcoal and firewoodirgglvas a source of supplementary income for th€hey
believe when they cut the trees they will grow bagktself.

The interviewee however came out with some possi#dsistance that government could offer them. They
mentioned construction of irrigation dam to helprthfarm all year round since, they explained

“the topography of the land in the area is hillyetBoil is not able to hold much water as the toppby of
the lands in another towns called Waya and othemsJ.

They also called for capacity building in plantatifarming such as mangoes and oranges as wellsetaae to
learn other trades like soap making. An interviewd® also happened to be the woman best farmerdstat

“When we are thought other forms of trade we wépdnd on them if the farm fails us”

The people urged that government to put instit@iagneasures to control the activities of Fulanidseren as this
worsened their plight.

Further interrogations on one-on-one basis withesgrterviewees threw more light on the laws of agag land in
the area. From the three groups they stated thptisition of land in the area is based on famillatiens and
communal basis. The discussants added that anyblodyvants to farm on a land goes through the faimélgd and
the custodian to those lands to acquire a placey $hid there are no harsh rules from the locatgovent relating
to land acquisitions issues in the area.

Perceived knowledge and awar eness of climate change

On the issue of knowledge about climate change dibeussants expressed similar views and charsiitsriof

climate change its causes. From the three grobpg,dttested to the fact that they were awarettigatlimate was
changing; they mentioned some evidences sudhregpularity and erratic rainfall patterns, prevale of droughts
and increase in atmospheric temperatures as the consnon features. They also mentioned the intrboiucf

pest and diseases as an indication of climate éhand have proved that the climate which used tthéree has
actually changed. This relates with other findirags climate change studies done by Penaranda €2Gilp),

Kalinda, (2011), Ekpoh, (2010), Dahal, 2011, Ogellall, (2012), Legesse et al. (2012) and Gwir(2009). The
authors mentioned irregular and erratic rainfattgras, droughts and increase in temperatureseasitfst common
features identified with climate change.

Strategiesto adapt to climate change

Adaptation measures were another basic issue othvthe interviewees in all the three villages heeldonsensual
view. The three groups mentioned mixed and eadwytplg times as well as mixed cropping as strategietheir

main adaptation measures. They also shared siméars on engaging in small scale hunting and pieétging to

supplement their daily income especially as thesps have started failing them due to climate ckaAgain this

finding supports other studies done by Ogella et(2012), Legesse et al, (2012) and Ekpoh, (201Zhey

mentioned change in planting times, livelihood déiféication, mixed and inte-rcropping, and pettyding as some
of the coping strategies

Per ceived causes of climate change

Perhaps the most crucial topics of all the issussudsed were on the causes of climate changethfee case
villages mentioned major causes of climate chasggeforestation, land degradation and bush burasncauses of
climate change. The causes are crucial becausérabe help in carbon dioxide sequestration andcedts

concentration in the atmosphere and also serveofasgounds for precipitation to occur. Carbon ditex has

become one of the main greenhouse gases respofwilgwbal warming and consequently climate char@ee

major cause of climate change is the depletiorhefforest for agriculture and biofuels. AccordinglPCC, 2007,
agriculture accounts for 14% while 3% of the tatahtribution to climate change is due to deforéstaand forest
degradation. The interesting thing revealed by dhiesmers is the acknowledgement of the facts thehan
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population has increased terrifically causing thieraisage of the forest for sustenance. “Now @jugation has
increased so we now destroy the forest which we tsenaintain for farming to be able to survive’@se of the
respondent noted. The United Nations Framework €omen on Climate Change (UNFCC), (1992) also
acknowledges the fact that a change in the easlimste and its adverse consequences are muthahians and as
such human activities are causing an increasecimtiimospheric concentration of greenhouse gasehwésults in
increasing global temperatures and subsequentindaegative effects on humankind and ecosystemms.pEople

of Adaklu District are predominantly farmers andaalengage in other economic activities such asvdiogl
harvesting, charcoal burning and into animal hudbgrthese activities are mostly done in an unsnabde manner

in that it leaves negative impacts on our environime

Institutional support to adapt to climate change
A correspondingly important matter is the localtitogional support. This is important because te®ge need
some level of capacity to be able to cope withrtée developments that climate change is bringiregeHthe three
focus groups all agreed on the fact that therenmtdbeen any institutional support in any form vihigould enable
them to cope with the climate change situation.

Varied viewson key issuesidentified by the various smallholder farmwr groups

Causes of climate change

There were divergent views on the perception ofr tben activities to be some of the causes of danghange
even though some discussants agree on the impautinnén activities on the environment as causingnati
change; some discussants at Adaklu- Anftated that even though they have cut down treésrto on the land
they are now engaged in oil palm plantation thaioreeso they are assured that the plantation faymiii offset
the services that the forest would have providedAdaklu-Torda which is one of the farming comritigs in the
area, they stated that they are aware of the iabics that bushfire, charcoal burning, deforestatind bad
farming practices such as the use of chemicalseretadthe environment but they do not engage isdhaxtivities
but for domestic purpose and not as being publiciZéey only harvest firewood and burn charcoaltfair own
use. They also disputed the fact that they setditbe bush to hunt for wild meat. They explairtbey have rather
refrained from shifting cultivation since it haddoene expensive. However, they could only relatér tigersion
from shifting cultivation to ploughing of same lander and over to the financial burdens that itetaon them and
not its implication on the environment. To the peopf Adaklu-Wumenu, they perceived the trees aswce of
blessing unto them because it supplemented thednie and the trees always grew back when it wathastcould
not contribute to climate change. To them, treesspss values of local and financial relevance dk ageits
ecological benefits they render and have recogritzzslGod’s blessing to them

From the discussions it can be deduced that ladks falso undertake activities that increase thecentration of
GHGs, albeit at very minimal levels which cannot dpgantified. Activities like deforestation slashdaburn,

application of chemicals and charcoal burning atistitutes activities that release GHGs in the afrhere. These
practices however, have been part of their meassistEnance and in some way embedded in their-saoiocomic

and cultural activities for many years thus, untarging their way of life is crucial in formulatingilor made

policies to enhance mitigation strategies and adpt programs.

Effects of climate change on economic activities

On the views of the effects of climate change airtlivelihood, there were diverse effects stofiesn the three
villages, the respondents in Adaklu-Anfoe werehaf view that even though the climate had changethem they
get more vyields from their farms, for example mayigld had rather increased in the past few yeadstherefore
there was no change. Some of the intervieweesandtoup rather held views which were contraryhe ¢arlier
one. To them, there has been an inconsistenceinfdrm yields; they added that when the rain®émvthem, they
get more yields, this they related to the improvenie agriculture services. In Adaklu-Torda and AldawWumenu

the discussants were of the opposing view thatketies a decline in their farm yields since the atienwas no
longer reliable as it was in the past. Climate ¢eais expected to bring changes in many areaeofrcluding

agriculture. However; the vulnerability of thesenouunities depends on factors such as the topograply
geographical location of the land and the watesnibn ability of the soil among other things irdilg capacity to
adapt. The varied differences in the effects ahatie change on their farm yield could also be essalt of these
differences and also improvement in farming prastiby extension services. According to Adaklu- Anfthey
have adopted certain farming practices which hasledd in the improvement in farm yield and produtkeey

contended that even though some of these practieels as chemical application also released GHGs tht

atmosphere in the form of nitrous oxide, its comi#ion was however low as compared to carbon dekiut grew
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to higher concentrations which tend to have negasffects on the ecosystems and the global enveahm
According to the IPCC's report, climate change wilpact on societies and groups in different wagseldl on their
geographical locations and ability to adapt.

Institutional support to adapt to climate change

Discussants were of different views on this subg#atlimate change education; they stated thatethead not been
any education on climate change apart from Adakifed where, water management department of MoFAedam
talk to them about climate change and water. Therotwo communities namely Adaklu-Torda and Adaklu-
Wumenu, have not been educated in any way or hadhatitutional support of any kind on climate charso far.

This chapter has presented the research findingsdban the five main themes stated at its beginfiihg themes
were the awareness of climate change, the causesftts on their economic activities, the strege@dapted in
response to climate change and the institutionppsd they have gotten so far. It also presenten éwclusive
interviews with officers from the ministry of focahd agriculture. The chapter further deliberatedhenfindings
based on the data presentation themes. Indeed dheri@dications of climate change happenings linhal three
villages as rightly stated by the respondents dmaigh there were differences in some of their viemsthe
observed effects of climate change, they are attwateenvironmental degradation and forest depldtoms major
causes of global environmental changes and clirdlaémge and it is of no doubt that climate changst®xand
African communities are vulnerable and must be iiead and encouraged to commit to mitigation measwas
they are also equipped to adapt to the changesnéwy chapter will focus on the summary, conclusiod some
recommendations relating to the study.

Summary

This final section of this paper presents a summnurthe findings drawn from the field, a conclusiand
recommendation based on the views of the internéswand grouped under two themes. The findings franiield
reveals that smallholder farmers in the study dra@ee been faced with unpredictable climatic cond#j they
identified changes in climatic patterns in the aasdrregular and erratic rainfall patterns wittvlgecords of rainfall
and the increase in atmospheric temperature as sahoations. They also identified the manifestataf new and
increased pest and diseases infestation on their fad farm harvest. This is in support of somehaf major
characteristics of climate change.

Discussants in the various groups expressed dimergews on the impact of these changes on theingaThey
mention the use of chemicals such as weedicidedatilizers coupled with new and improved waysptdinting
crops like maize have helped to boost their pradactSome farmers on the other hand rather expletse
opposite of those views as they mention pest aadutar rainfall to have affected their crops legdio low yield.

The farmers in the area have been able to idestifge environmental changes as a result of their axtivities

such as slash and burn, firewood harvesting, chhrfgorning, hunting and grazing of animals of hgvigreat
impact on the environment. Though some were nat @béttribute it directly to climate change, tivegre aware of
the fact that trees serve an important role indistribution of rainfall and other ecosystem sesgicSome still
expressed the view that some of these practices begn with them for a very long time perhaps theufation

kept increasing and they would have to survive lakimg a living through the services of nature hecmdd not do
away with it. The issue of charcoal burning andviiood harvesting for example was noted as a gi@ad which

they saw as being renewable by itself. They alse the introduction of plantation farming as a meaifis
counteracting the effects of deforestation in tremaOne other interesting thing is that, the dsshemicals is now
taking hold of these farmers and they see it azans of reducing the burden of controlling weeds ianreasing
yield quality and quantity through the use of fexdirs and pesticides.

There was a poor response to the issue of institakisupport; they said there has not been anylti@ngupport
from the government in terms of capacity buildifigancial and equipment base to adapt to their eewronment.
Agricultural officers have also not been trainedtls direction to help farmers, their main adaptatis an
autonomous one, mix cropping and change in plgrttmes has become virtually the only way of adtmtaand

they sometimes leave it to the mercy of the clintatédecide. They however share the opinion thartiivg to other
livelihood activities could help reduce their vulakility. However, they need money to be able tgage other
services hence the need for proper capacity bgjldm cope with the new climate. Improper institogb
arrangements to the use of forest products andcesrisy government has led to unsustainable ugeas they said
land acquisition is so flexible through the clard &amily heads and therefore they all tend to bieriedm its

proceeds.
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Conclusions

The overall research objective looked at the peimepf smallholder famers in the Adaklu Districh @limate
change issues and how it has impacted on them andhey have also impacted the climate with thetivéies.

The results from the studies shows that climategbdas actually occurred thus the people’s inghii cope well
with the situation makes them more vulnerable sthege has not been any help or education on airohange.
Vulnerability can be measured in terms of how prega people are and also the type of capacitimgléo social,
financial, political, human and physical capitdisitthey have. The people of Adaklu District uniodtely lack
most of these capitals that will make them resilierclimate change thus making it very difficudtc¢ope, their only
way of coping is mix farming and mix cropping aslivees changing planting times to suit the new clismaClimate
change however is not the only factor making theinerable but also their own relationship with #revironment,
their own activities such as slash and burn foringose of farming, charcoal burning and firewbadvesting for
both domestic and commercial purposes further métkers vulnerable. The destruction of the ecosystetices
their resilience to absorb shocks and perturbatibas climate change is bringing, for example treesve as
biological pumps for rains to fall in a particulacality but they cut them down. The intensificatiof the use of
the forest for commercial purposes however hasydwaen a practice of these people and an ecoramtindty for

that matter a means of adaptation; nonethelesdpshn supplementing seasonal incomes.

According to climate change theories and reseadntdinigs, anthropogenic causes are increasing theecdration
of GHGs in the atmosphere; this has led to globafming and climate change. GHGs concentrations ban
attributed to land use and land use change andrtifies¢ion as well as the burning of fossil fuelda to
industrialization and transportation, populatiorowth, the development of settlements and energy Uike
UNFCCC, (1992) stated that though developing céemtnave contributed insignificantly to emissiotegsa their
developmental needs will cause their emission levgrow eventually.

Sustainable livelihood comprises of so many facttitase factors are not only climate related bheomeans of
sustenance such as natural, social, financial,ipdlyand political capitals, when all these factomne together;
they help a community to achieve its goals andraspns. In the Adaklu district, livelihood is notly affected by
the threatening climate change conditions, but leicknancial, physical and social capitals andcsirtheir main
economy depends on agriculture, they tend to beigiter risk to climate change. Their situation isttier
aggravated by their reliance on the natural cafitatiomestic fuel as well as commercial businagspgse because
it makes them more vulnerable. This continues tsirdg virgin forest in the area leading to defamen and
degradation of the land through slash and burn dracoal production. The issue continues to poseri&us
challenge to Africa and other developing countriesmeeting the millennium development goals by 2015
Nevertheless, in order to develop a more pragnaatitholistic approach to remedying the situatibe,factors that
account for this intensive use of the forest wchdate to be looked at. The need to understand ttie-saltural and
economic factors that underpin our developmentealble to address the issue becomes a relevaet édggreat
concern. Local folks continue to have a direct treteship with the environment through their actest and
exacerbate vulnerability hence the need for theomtterstand these issues as well as the needacitabuilding
in other areas as well as evolving coping strategi@rder to help deal with the situation.

Recommendations
This section presents the recommendations madéeyliscussants themselves. It is grouped underthemes
namely institutional support to improve agriculiyseoduction and livelihood diversification

Institutional support to improve agricultural production

The farmers suggested the need for governmentthelg the needed capacity so that they would be &blcope
with the changing climate; they mentioned such ati@ financial capital through the provision gédit facilities,
the introduction of drought resistance seedlings thie provision of equipment and machines to hiegmt on the
farm.

They appealed to government to help them involvliénpromotion of plantation farming through finahsupport
so that it may help in reducing vulnerability whieveloping sustainably.

To some, the most important thing is for governntenhelp provide irrigation dams so that there berall year
round cultivation of crops, this will go a long wéyr them to cope with the new climatic conditiombich has
become unpredictable for them to know when to gtlartting.
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They pleaded with the government help control tttesiies of Fulani herdsmen who have become a majeat to
their farms since most of them allow their cattlelestroy the topography of the land and their €rop

Livelihood diversification strategies

Some also suggested that government should heip dhersify to alternative livelihood strategiekdithe learning
of different trades such as soap making to supptétheir income when the weather fails them.
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