International Journal of Engineering Innovation & R esearch
Volume 5, Issue 3, ISSN: 2277 — 5668

Traditional Coping Strategies of Borana Pastoraliss
for Climate Extremes: A case of Yabello District,
Borana Zone, Ethiopia

Dirriba Mengistu Jema Haji (PhD)
Socio-economic Research Team, Yabello Pastoral ayldria Associate Professor of Agricultural Economics, Sutud
Agriculture Research Centre, P.O.Box 085, Yabelloidptha Agricultural Economics and Agribusiness, Haramaya
Corresponding author: dmangistu@gmail.com University, Dire Dawa, Ethiopia

Abstract — This study was undertaken in Yabello district of shortage of feed and high population growth undaeva
Borana zone to identify the ongoing coping strategs of the use of their conventional coping strategies.
pastoralists in topical condition. The primary data collected Additionally, increase in drought duration, integsand
from 123-sample households was analyzed using muitimial coverage of drought with erratic, highly intensiued

logit model. The major coping strategies most commdy o Guration rainfall has delimited the convemib
used in study area were Livestock diversification bsed . .
coping strategies [19].

coping  strategies, integrated crop-livestock  based .
diversification  based  coping  strategies, livestock ~Moreover, most of the adopted strategies have becom

diversification, water and rangeland management basi t0 be short-term considerations and survival neetisch
coping strategies and Livestock diversification, iname directly or indirectly worsen the environmental
earning opportunities and strategic feeding systenbased degradation, lessen future adaptive capacity amdihiood
coping strategies. The multinomial logit model restl options [18]. Recently, a single common conventiona
indicated that sex 'of hou;ehold head,. education $tes of coping strategies are rapidly weakening to copé wie
household head, size of livestock holding, marketistance recent impacts of climatic threat [3]. Conversetjie

from ho.mestead, access to .Cred't’ access to earhaming magnitude and frequency of climate extremes is
information, access to training and pastoral/agro-pstoral . . . .
sporadically increasing overtime [25].

income determines among coping strategies for cline ; ’ . .
extremes. Generally, the pastorals’ coping strategs for Thus, it need further attentions to build the cgpin
climate extremes inclined to a multi-choice copingtrategies. ~Ccapacity of the pastoralists to overcome the chgés of
Accordingly, establishment of formal early warning climate extremes. Otherwise, the future livelihaufdthe
information, improving access to market, improvingaccess to pastoralists of Borana zone costs beyond the durren
economic credit scheme, improving livestock ownergh and  capacity of exiting interventions.

income of the household would enhance the pastoreapacity

to the employ a multi-choice coping strategies. II. RESEARCH METHODOLOGY
K ds - Copi Strategi Climat Ch . . L
Pasteg\r/:iirst_s oping ralegies, imate ange:  This study was undertaken in Yabello district isdted

in Borana zone, Oromia National Regional State to
identify current coping strategies of Borana paststs for
climate extremes and factors determining the clsoice

The history of climate extremes, especially drought 2MOng the coping strategies. It is located between
not a new phenomenon in Ethiopia; moreover, thaltitude of 4°30'55.81 and 5°2436.39° N and the
frequency of drought has increased, especially hie tlongitude of37°44'14.70" and 38°3605.35 E, at the
lowlands [11]. Additionally, annual minimum tempene central of Borana rangeland of southern Ethiopja [5
has been increasing and average annual rainfall hashe primary data were collected from sample
recently shown a very high level of variability [18n  households wusing a semi-structured questionnaire
southern Ethiopia, it is the greatest threat teediock following stratified sampling technigue. Accordigglout
production system, which recurrently erodes thediock of 17,516 households in the district, 2074 housthuolere
asset before full recovery achieved [1]. As a te®drana constituted in the selected kebeles. Based on 1138,
pastoralists are much poorer today than they ware households were drawn out at 95% CI with 0.5 degfee

I. INTRODUCTION

decades [2]. variability at 9% precision level [23].
Furthermore, the traditional evidence from Borana n=—2x
pastoralists also suggests that drought cycles have 1+N(e?)

shortened from 5-10 years to 3-5 years [14]. Agsult, _'/here: n is the required sample sikjs population
size ance is level of precision. Finally,

the reproductive performance of livestock have ceduto Tro16
the lower level despite the fact that livestock tality was = m=122.592%123

increasing [10]. Though pastoralists were usinded®t |y apalyzing data, both descriptive statistics and
conventional coping strategies, today most of teiIg  econometric model was used. Multinomial logit model
mechanisms become less practicable in many ways [1as used where it permits the analysis of decisimness
Principally, expansions of farmland, land degrautati more than two categories, allowing the determimatd
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choice probabilities for different categories uelikhe
binary logit models and computationally simple thANP
[24].

In the choices of categorical variables, the ecdoom
agents such as households are used adaptatiom®ptio

only when the perceived utility or net benefit frasing a
particular coping strategy was significantly greatiean
the option in the base category [27]. In this captéhe
utility of the economic agents is not observablet the
actions of the economic agents could be observedigh
the choices they made.

To describe the MNL model, leY denote a random
variable taking on the values {1,2,...,J} for a pist

integerJ, and letX denote a set of conditioning variables.
In this caseY denotes options or categories of coping:
households

strategies, and X contains different
institutional, and environmental attributes. Thesfion is
how, ceteris paribus, changes in the elements affect
the response probabiliti®sob(A =j/x,), j= 0,1,...,].
Because the probabilities must sum to unitygb(A =

j/x,) is determined once we know the probabilitiesjfer
2.0
ePrX

PI'Ob(Ai:])Z W, ] = 0,2 ...j,BO =0

Where ;
independent variablg;, By is the vector of coefficient of
the base alternative; J denotes the specific otleegf+ 1
possible unordered choice aAds the indicator variable
of choices.

Estimating equation (1) yields the j log-odds raiso
given by:

n (552) = X'1(8; = B) = X'y if ke = 0 )

Note that the MNL coefficients are difficult to erpret

1)

[ll.  RESULT AND DISCUSSION

A. Pastoral for Climate
Extremes

Borana pastoralists were using different conveution
coping strategies traditionally. However, recentlye
dependency on one line driven coping strategies was
challenged. From this study, a more combinations of
coping strategies were choosing than a single dogng
strategies from the suggested coping strategiesl€TH).

To ease the discussion, the major coping strategies
employed by Borana pastoralists was grouped iroto f
major groups.

Borana pastoralists were using different conveution
oping strategies traditionally. However, recentlye

Coping Strategies

"dependency on one line driven coping strategies was

challenged. From this study, a more combinations of
coping strategies were choosing than a single dogng
strategies from the suggested coping strategiesSl€TH).
To ease the discussion, the major coping strategies
employed by Borana pastoralists was grouped iroto f
major groups.

Livestock Diversification only Based Coping Strategies
(Strategy 1): this strategy includes heard splitting,

is a vector of coefficients of each of thechanging species composition, destocking, livestock

migration and calf slaughtering. Herd mobility warsong

the most common conventional coping strategies that
dictated by season and the availability of foragewell as
personal relationships, family structure, and imiaexd
demands in search of water and pasture. However, in
recent period the Borana now travel significantheajer
distances to reach pasture and water. Moreovereling
greater distances places extreme caloric demandattia

and exposes them to disease. As a result, the ezhoic

and associating; with the j™ outcome is tempting and related to herd mobility was chosen as a seconibropt

misleading. To interpret the effects of explanateayiable
on probabilities marginal effects are derived [8he
marginal effects, or marginal probabilities, aradtions of
the probability itself. It measures the expectednge in
probability of a particular choice being made widspect
to a unit change in an independent variable froennttean
[7]. The marginal effect is derived as:

5]':2_2:13]‘[5]'_2{(:0131(5,{]=Pj(ﬁj—ﬁ) (3)

with only 22% of respondents (Table 1). Though the
market as a mechanism (destocking-restocking) ashen
option, it is a problematic due to Borana pastetsili
selling when they abject to save their livestockisT
condition results in flooding of livestock into theearby
market with low market price. Additionally, thougtell-
organized vaccination program as a tool of reducing
drought risk was well applied in Borana zone, itrat
escape the pastoralist from drought hazard. Aatuifly,

The signs of the marginal effects and respectivihe livestock classification and grazing rotationprevent

coefficients may be different, as the former dependhe
sign and magnitude of all other coefficients. T fenme

land degradation and maintain family consumptiordne
was common. They feed those livestock unable toemov

every subsector @8, enters every marginal effects bothlong distance, and those essential for their hoamaily

through probabilities and through weighted avertgs
appear ins;.

consumption such as shoat, milking cows and sigkals
stays around homestead where others are migrated.

Table 1. Summary of coping strategies for climateegnes

Lvelhood Strategy 1 Strategy 2 Strategy 3 Strategy 4 Total xz—value
activities N % N % N % N % N %

Pastoralists 1 7.14 9 64.29 3 21.43 1 7.14 14 511.311.22*
Agro-past. 24 25.26 46 48.42 5 5.26 20 21.05 95 2477.

Farmers 2 21.95 10 71.43 0 00 2 18.70 14 11.35

Total 27 21.95 65 52.85 8 6.50 23 18.70 123 100

Source: Own survey * Significant at 10%
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Integrated Crop-livestock Livelihood Diversification B. Determinants of Coping Strategies
Based Coping Strategies (Strategy 2): This strategy  Coping strategies of pastoralists in Yabello distras
includes livestock diversification, early maturecdhda enrich with a numbers of options. Though the pastor
drought resistant crop farming, hay making, corsémm community eager to survive its livelihood with attailble
and feeding on crop residue, intercropping, temipana  options, different factors limits the the employmehthe
spatial planting and dry soil seeding. As an alitve and option. As a result, prioritizing from the existiraption
complementary with pastoralism, the households atgcome the viable options. Finally, pastoralistsrewe
increasingly participating in farming as comparedtiie limited to a certain options of coping strategidsich are
last four decades where almost no households iadalv  today relatively better to reduce the effects dmate
cultivation [4]. This transition was encouragededst in  extremes. Thus, the MNLM was run to see the
part by government policy promoting agriculturedeterminats of different factors that affects tHeices
particularly among pastoralists who had lost. Hosvev among the coping strategies. However, due to the
expansion of farmland contributes to the disruptdithe coefficients generated from MNLM guides only to the
traditional movement between seasonal grazing dheds significant of the effect of the independent valéab the
rises attributed conflict over land and water reses. marginal effects was used. The marginal effect mess
From survey result, more than 52% of the respomsderthe expected change in probability of a particwaoice
were selecting this strategy as a top priority. being made with respect to a unit change in indégen

Livestock Diversification, Water and Rangeland variables. The estimated coefficients were compavitial
Management Based Coping Strategies (Strategy 3): This the base category of strategy 4 [12]. The multirdmi
strategy includes various strategies including siwek coefficient shows whether a given explanatory \@eds
diversification, ~water harvesting, water resourcesignificant and does not show the magnitude anection
maintenances, bush clearing, communal grazing lard the effect of the independent variables on theeat
management and conservation, season based graziagiety choices [15].
rotation). To cope with severe shortage of waterndu Sex of Household Head (X1): In this study, sex has a
severe droughts, the pastoralists have been diggisgnificant and positive effects on the choicescoping
shallow and deep wells on the dry season alonghw@ee strategies for climate extremes. The marginal éffec
and on the dry water pans. Even this strategy wasas indicates that the probability of households to age
such effective due to increase in the evapotraapir coping strategy 1 anctoping strategy 2 ér male-headed
which is difficult to manage traditionally. households is increasing by 0.02 and 0.44 at p<Géb a

Livestock Diversfication, other Income Earning p<10% respectively holding the value of other \alga
Opportunities and Strategic Feeding System Based constant. Becasues, due to the physical and natural
Coping Strategies (Strategy 4). This strategy takescapability difference in male and female, the male
strategies like reducing food intake, bleedingdieg on households can choose strategy 1 and strategp®edb
wild fruits and roots, borrowing money from friends strategy 4 than female households for coping ckmat
neibors, remmitance, depending on asistant fronerothextremes. It is the women that were in most casglam
relatives or aid organization, sending childreenotber startegies like selling of charcoal and firewoodktty
realtives, labor work, charcoal and firewood selll petty trades and strategic feeding system adujustimectt as
trades. feeding on wild fruit and roots, reducing food keaThis

finding corraborate  with other finding [20].

Table 2. Determinants of pastoral coping stratefgieslimate extremes

Variable Strategy 1 Strategy 2 Strategy 3
ME Coefficient P- ME Coefficient p- ME  Coefficient p-value
(SE) value (SE) value (SE)

Sex of househol 0.000 2.72(1.36)* 0.05 0.444 3.37(1.15)*** 0.00 .007 1.15(1.92) 0.55
head

Household size 0.008 -0.05(0.19) 0.78 -0.020 0.28) 0.15 0.001 0.22(0.25) 0.37
Education status 0.076 0.70(1.02) 0.49 -0.133 -0.74(0.93) 0.43 0.03718(1.62)* 0.05
household head

Livestock size 0.002 0.18(0.09)** 0.05 0.004 0.166) 0.14 0.000 0.19(0.11)* 0.08
Market distance 0.001 0.05(0.03) 0.12 0.000 0.03)0. 0.35 0.000 0.07(0.04)* 0.07
Access to credit 0.025 2.31(1.09)* 0.03 0.052 10899)* 0.06 0.004 3.34(1.51)** 0.03

Access to EWI 0.255 19.43(1.69) 099 0.542 52#3 0.00 0.012 18.68(1.12) 0.99
Water distance -0.001 -0.07(0.05) 0.22 -0.001 ©@@8) 0.23 0.000 -0.15(0.10) 0.12
Access to training  0.019 2.27(1.05)* 0.03 0.088 9410.95)* 0.04 0.000 1.87(1.41) 0.19
Farm income -0.001 -0.06(0.03)** 0.04 -0.001 -0ma8) 0.15 0.000 -0.07(0.04)* 0.06
NFNP incom 0.006 0.29(0.24) 0.23  0.003 0.17(0.23) 0.47 -0.000.36(0.63) 0.57

Notes: SE (standard error) in parenthesgs<*0.1, ** p< 0.05, ** p< 0.01 ME: Marginal effect
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Base outcome: Strategy 4

Log-Lik Intercept Only: -142.824 Log-Lik Full Model -88.585
D(75): 177.169 LR(33): 108.479
McFadden's R2: 0.380 Prob > LR: 0.000
Maximum Likelihood R2: 0.586 McFadden's Adj R2: 4a.0
Count R2: 0.553 Cragg & Uhler's R2: 0.650
AIC: 2.221 Adj Count R2: 0.052
BIC: -183.745 AlC*n: 273.169
BIC": 50.323

Education Status of Household Head (X3): Access to households at a distance market prefer to improedr t
education has significant and positive influencestioe environment.
choose of coping strategy 3. As the household acttes  Access to Credit (X7): Access to credit has a significant
education, the probability of choosing copistgategy 3 and positive effect on the chooses of coping Lsate
increass by 0.027 at a p<5% holding the value bé&mwt coping strategy 2 and coping strategy 3. As thesbbold
variables constant. This hints that the educateabcess to credit, the probability of choosing cgpin
households are more sensitive for manging thestrategies 1 and strategy 3 increasby 0.025 and 0.004
environments by harvesting water and/or maintawater at a p<5% respectively than the households with no
resources to reduces water problems. Similarlyg timts access to credit. Similarly, the probability of osong
that educated households practices bush clearin arpping strategy 2 increases by 0.052 as the holgseho
grazing land managements to improve the accesgrdas access credit at p<10%. Credit provides opporesitd
and water than illitrate households. On the oth@&ndh engage in various coping strategies including tivels
educated households chooses permanent establishsnentliversification based coping strategies, integratedp-
improving its access to resources around theirrenment livestock diversification based coping strateglagstock
than illitrate households. This finding supportthes diversification, water and rangeland managemenedas
imprical study [22] coping strategies; livestock diversification, invedl in

Size of Livestock Holding (X4): Livestock size has a income earning opportunities and strategic feegiygiem
positive and significant effects on the the chaiteoping based coping strategies. Generally, it provides
strategy 1 and coping strategy Bs the livestock size opportunities to employ all possible coping straego
increase by one TLU the probability of choosstgategy overcome the devastating risk of climate impactisTh
1 and strategy 3 increases /002 and 0.0001 at a p<5%finding corroborate with the finding of others stdrs
and p<10% respectively holding the value of othewhere access to credié an important determinant for
variables constant. This finding coincides with teality enhancing the adoption of various strategies toingcpp
in Borana pastoralist where the strategies ofd hewith climate extremes [22]. It also supports thediing
splitting, changing species composition, destockinghat claims the households with more financial atfter
livestock migration and herd splitting is higher fthe resources at their disposal are able to make usdl tie
household with larger livestock holding. Additiolyalthe available options to change their management pexin
activities of livestock diversification, water hasting, response to changing climatic events [26].
water resources maintenances, bush clearing, gy Access to Early Warning Information (EWI) (X9):
management and conservation is the foremost corafernAccess to early warning information has positived an
household with larger livestock holding. This findialso significant effects on the decision to choosetsga 2. As
supports the other findings that higher livestoekcgived the households access EWI, the probability to ohoos
to encourage livestock destocking [21]. strategy 2increases by 0.542 at a p<1% holding the value

Distances to Market (X5): From emprical study, the of other variables constant. It idicates that tedheold
longer distance from the nearest market decrease thith access to EWI is expected to prepare for the
probabilities of farm adaptation in africa due t@arket fothcoming climate risks by diversifiying their &lihood
provides an important platform for farmer to gatlamd as a strategy to diversify risks. This finding sopp with
take information [13]. However, result from thisudy the finding of others researchers where peoplerednt
indicated that as market distance increase by boeé&ter early warning information systems empower the
the probability of choosingtrategy 3increases by 0.0001 communities to prepare for and confront the impandts
at p<10% holding the value of other variables camist climate extreme events [9].
Because, specially, Especially, to reduce the ingpaicthe Access to training (X12): Access to trainig has a
climate extremes, the households at a furthestmlist positive and significant effects on the choosestigitegy 1
from the market need to improves their access tterwa and strategy 2. As the household access to traimig the
and forage resources in their environment othertlisy  probability of choosing strategy 1 and strategy 2
could lose their livestock asset as a whole origlhrt increases by 0.019 and 0.088spectively at a p<5%
Most probability, due to the pastoralists wereitradally  holding the value of other variables constant. This
struggling to save their livestock than early dekiiog, the indicates that the households with access to trgiwire

more likely to take advantages of different coping
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strategies because they are informed of differemesearch and pastoral policy investigation. Thus t
alternatives in their environment to cope with tienate research focuses on economical ways of deliveringd a
extremes. management of credit systems will demands further
Farm/pastoral Income (X14): Pastoral/agro-pastoral mediations prior to practical credit supply. Espéygj
income is negatively affects the probability toooke access to credit breaks the financial scarcity lerab
strategy 1 and postively affects the probabilitcbbosing during risks of climate extremes in pastoral area.
strategy 3. As the income of household increase Wytherwise, the pastoralists are enforced to sedirth
1000Birr, the probability of household to choogatstgy 1 livestock at the existing market inconsistent price
decreases by 0.001 at p<5%. Because, householtls witThe livestock price variability was also a biggest
more income needs to protects their environmeattess challenge especially during drought. However, padisis
an important resources in their environment ratien are culturally desire to save the life of theirektock
migrating in search of these respurces. Thus, rdtten rather than earlier destocking. Unfortunately, phiee of
migrating households with more income invest onrthelivestock is much deteriorated during drought seaso
environment. Contrariwise, as the income of houkkhowhich makes the household to sell more numbers of
increase by 1000Birr, the probability of choositigaegy livestock to feed themselves. Thus, improving asdes
3 increases by 0.0001 at a p<10% holding the vafue reliable market will helps the pastoralists to ioye their
other variables constant. The higher income hehss tincome.
households to invest on water harvesting and forageParticularly, developments of accessible early vmgrn
improvements to cope with climate extremes sincéemwa information will have a great role to reduce theauts of
and livestock feed is the most challenging duriigpate climate extremes on the decision of coping strategy
extremes. This result, coincides with other findimhere However, besides language bars the delivery ofyearl
farm income has a positive and significant impant owarning information was less developed in pastoral
conserving soil as adaptation strategy to climdtange community. Notably, the effective early warning
[20]. information will help the pastoralists to employeth
numbers of coping strategies within their capacity.
V. RECOMMENDATION Especially, it enables the household to adjustrthei
production system based on the conditions of thairg
The traditional coping strategies of the pastotslare cI!mate events before the devastating consequetfice o
currently delimited to sustain the livelihood ofsparalists ~ Climate extremes.
as earlier epochs_ Thus, the more Combinations)pihg The terrible thlng is that still the pastoralist%ml
strategies outweighs the attentions of the passtsgbday Mostly dependent on their weakening conventional
to safeguard their livelihood. However, sex of hehald indigenous knowledge and inspiration due to pabstsa
head, education status of household head, sizeestdbck commonly value their indigenous knowledge than reretee
holding, market distance from homestead, acceseettit, information. Thus, to build the awareness of the
access to early warning information, access taitigiand community it needs a further investigation to retag
pastoral/agro-pastoral income are the variablest thieir indigenous knowledge, households’ capacityl an
significantly affects the choices of coping stragsgfor their need.
climate extremes. Generally, there is no single promising copingtstyg
Typically, income of the households determines tht overcome climate extremes in Borana zone. Aesalf,
choice they will made. Improving the income of thehe more combinations of the coping strategies inecthe
households enables to emp|0y more Coping Stratagiesdemand of most pastoralists unlike the earlier .eras
moderate the impacts of climatic challenges. Esigci However, the economic, financial, perception andeas
building a sustainable livestock assets and manegemto public services and facilities limits the cappaf the
plays a crucial role in improving the income of thePastoral community. Thus, it need a further policy
pastoralists within the framework of carrying capaof investigation to improve the livelihood of pastoral
the rangelands. Essentially, livestock is the maj@ommunity in Borana rangelands where drought,
foundation cash, consumption, cultural heritagesi arfangeland degradation and food insecurity is a
social coherences of the pastoral community where Ghallenging.
eases the efforts to build the income of househdis

pastoral area, the expansion of credit market iy l@v V. ACKNOWLEDGEMENT
however livestock is the only collateral for thielihood . . . . ) .
risks. This work is possible with the financial grant from

Moreover, developments of formal credit scheme igoum_:ll for the Development of_S_.omaI Science RE.Ema
pastoral area creates a great opportunity to empIHF' Africa (CODESRIA). Any opinions stated_herelnear
numerous coping strategies. However, due to sedtiésn those of the .aythor(s) and do not necessarily atilee
condition of the pastoral community, interventiohtlbe policies or opinions of CODESRIA.
financial institution is very low besides problenas
collateral prerequisite of credit delivery. So, yision of
credit for individual pastoral households needsuhér
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