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Abstract

This study aimed at assessing the effect of * Almg value chain initiative’ on
pastoralists and agro-pastoralists in supplementthgir livelihood diversification
strategy to overcome impacts of recurrent shockhénDidayabello, Fulduwa and
Dambala Badana Pastoral Associations (PA) in Yahellrero and Dire districts,
respectively, of Borana Zone. Wild Aloe plant i€ aif the abundant plant species
found in the area and most neglected/underutil@gdneans of livelihoods except for
few traditional medicines and ritual purposes. Tasearch employed qualitative and
guantitative research methods using both primarg @aecondary dataPurposive
sampling method was used by which three sampleddfingstrations with potential
aloe soap processing sub-centers were selecteddta collection. A total of 120
sample households (60 participants and 60 nongpgitts) were selected by using
probability proportional to size for the survey.

Data analysis was made by descriptive statistiocd @monometrics using propensity
score matching method. The study, therefore, hatuated the effect of aloe soap
value chain initiatives interventions in the targefs. It has used cross-sectional
survey data of 2012-2013 to see the effect of itexviention in supplementing the
participants livelihood diversification strategyhd intervention has resulted in an
increased amount of income to participants earrangaverage total income of Birr
2688.70per monthirom the aloe soap production.Besides being a productive plant
species with best economic value, the Aloe plardgcisp are found to be
environmental friendly, drought tolerant and best $oil and water conservation, in
addition to its magnificent medicinal useBased on the results obtained, such
innovative product of market development intenargtihas a paramount importance
for the enhancement of alternative livelihood dbification strategies of the
pastoralists and agro-pastoralists.

Key words: pastoralist, recurrent drought, wild, Aloe sodpglihood, propensity
score matching
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Introduction
Background

In Greater Horn of Africa (GHA), pastoralism is onéthe most important
economic activities from which millions of peoplertve their livelihoods.
Pastoralists in this region keep a significant pértheir wealth in the form of
livestock. Out of the total population, pastorati agro-pastoral population is
about 60% in Somalia; 33% in Eritrea; 25% in Djibp20% in Sudan and
12% in Ethiopia (Coppock, 1994, quoted in Ahmedlet2001). Ethiopia is
home for more than 12-15 million pastoralists agbgpastoralists who reside
in 61% of the nation's landmass. The pastoral aaea®stimated to comprise
42% of the national total livestock population. éstock and livestock
products provide about 12-17% of Ethiopia’s foregythange earnings, out of
which hides and skins contribute about 90%. It gbuates about 33% to the
agricultural GDP and 16% to the national GDP (Adug2012). Livelihood
diversification is complex, and strategies canudel enterprise development
(Adugna and Wegayehu, 2012). Diversification ofoime sources, assets, and
occupations is the norm for individuals or housdbah different economies,
but for different reasons (Adugna, 2005). Oumal.ef2012) have described, a
rapidly diminishing rangelands resource base amdctimtinued fall in animal
productivity, pastoral households suddenly foundntkelves in a situation
where they have to seek alternative forms of lhadid to sustain their
families. This situation has forced pastoralistséek temporary income and
subsistence bases; thus, livelihood diversificatias become a common

phenomenon among pastoral households.

Stark et al. (2011) has stated that in Boranaratere economic activities,
such as trading, crafts, salt mining, incense aoch gollection, and the

harvesting of Aloe for soap and related productos generally better thought
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of as supplements to unstable pastoralist livelilsoawhich depend mostly on
livestock. Teshale (2011) also described that abminof NGOs in Borana
have been working to reverse the livelihood crigafiated by recurrent
droughts. Currently, they have diversified theitemention approach from
direct aid to strategies that bring long term liwebd impacts. He further
explained that some NGOs like AFD, GTZ, and SOSeSBd&thiopia are
working on improving the productivity of the gumadamesin trees, trading
access, and value addition.

Promoting alternative livelihood diversificatiorraiegies on non-timber forest
products, such as gum and resin production anck tradBorana, have an
invaluable importance to supplement the fragileditock based livelihood.
SOS Sahel Ethiopia has explored through its diffeprojects the livelihood
diversification potential of wild Aloe plant prodis¢c such as aloe soap among
others, through value addition process. Accordinghpducts of soaps from
Aloe are already tested (Teshale, 2011) and ichatnued implementing this
livelihood activity since 2007, which is termed @doe soap value chain
initiative’. Among many project intervention disits of SOS Sahel Ethiopia,
there were three Aloe soap producing pastoralist agro-pastoralist
groups/cooperatives in Yabello, Dire and Arero fiss. Hence, the research
work focuses on the effect of this ‘Aloe soap valctain initiative’ in
supplementing the livelihood diversification stigteof these households of the

selected study area.

Pastoralist and agro-pastoralist areas of Borarth thieir high degree of
climatic variability and unpredictability have recgd flexibility, mobility and
adaptation to different opportunities and challengehe causes of these are
traced by most of the literatures as settlemenpufation pressure, conflicts

and the recurrent droughts (Little et al. 2004) Blorana, pastoralism is the
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principal livelihood strategy with recent attempdsdiversify into agriculture,
forest products marketing, and petty trade (Tachel a&ba, 2010).
Simultaneous outbreaks of livestock diseases aremmm in pastoral areas and
spread along the drought fronts, aggravating theb&us of animal mortalities.
Therefore, pastoralists in general and the livdstogarticular are vulnerable
to unpredictable macro-climatic variability (Amah2006). Degradations in
biological and physical rangeland resources hawerbe serious challenges,
bearing negative impacts on the pastoral ecosysterastock production and
livelihoods thereof (Vetter, 2005).

Eyasu and Feyera (2010) stated that similar tor@hbb-Saharan countries, the
Ethiopian pastoralists have been subjected toipalimarginalization. The
land alienation is behind many of the problems detéin the pastoral areas
today. These problems include environmental degi@dafood insecurity,
drought vulnerability and ultimately destitutiorhd same authors has revealed
that the root causes of these problems lies oratttethat the national policy
tends to be biased against pastoralism in favoraltdrnative economic
activities such as commercial agriculture, wildlif®nservation parks and

modern ranches.

The resilience of the pastoralist community haslided due to increased
frequency of drought. People have lost the capaaitecover from this crisis.
The fact that drought affects many households ¢anabusly means that
“many of the informal mechanisms for mitigating asaping with risk become
ineffective” (Skoufias, 2003). However, among theslaptive strategies, the
importance and economic contribution of the abubhdad easily growing aloe
plant species were either not considered or wadigitdg. The economic
potential of underutilized wild Aloe plants specigs improve alternative

livelihoods of pastoralists and agro-pastoralistsBorana has not been yet
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realized. The abundant vegetation of Aloe plant i@ recognized economic
use to the community except for few traditionalsuas medicine and rituals.
Moreover, prior to launching ‘Aloe soap value chairtiative’, Aloe plants

were rather considered as invasive plant speckes dushes in the Borana

rangeland.

This study, therefore, was envisaged to evaludbe impact of the innovative
Aloe soap making technology interventions on ftkielihood diversification
strategies of pastoral and agro-pastoral commasnitieselected sites, namely,
Dida Yabello, Fulduwa and Dambala Bandana PAs dife¥ia, Arero and Dire

Districts, respectively, in Borana Zone.
Definition and Basic Concepts

Pastoralists: are smallholder households where more than 50%0o$ehold
income/consumption is derived from livestock oreBtock related activities,
either as a result of sales of livestock productsfadirect consumption, and
agro-pastoralists as deriving 25-50% income/consumption from livekto
produce (Swift, 1988, as cited in Adugna, 2012)cakding to Odi (2010),
there are four dominant livelihood systems in padtareas across the Horn of
Africa in general and Borana in particular. Rure pastoral livelihoods
livestock — based livelihoods; 2)gRo-pastoral livelihoods- these combine
extensive livestock rearing and rain-fed cerealdpobion; 3) ®dentary
farmers— practice mixed farming, cultivating food cropgghwmodest sheep
and goat herds; 4)xEpastoralists— these are households who have lost their

livestock and now depend largely on human labor.

Pastoral livelihood diversificationt is defined as the pursuit of any non-
pastoral income-earning activity in both urban aadl environments (ILRI,

2000). This include various forms of wholesale aethil trade (e.g. selling
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livestock, milk, hides and skins, honey, and antigaods, etc.), rental property
ownership and sales, waged employment (local andHowal, including
working as a hired herder, farm worker and migréatiorer), farming
(subsistence and commercial), and the gatheringsalithg of wild products

(e.g. gum Arabic, firewood, or medicinal plants Ikiee) (Little, 2001).

Aloe soap value chain initiative is an innovative idea of making soap locally
from wild aloe sap initiated by SOS Sahel Ethiopraject implemented in
Borana rangelands since 2006 to enhance pastatagmn- pastoral livelihood
diversification strategy. The aloe soap is made ualiy by the local
community using simple and locally available matsriwith few industrial
ingredients. The Aloe soap is made from formulatednbination ratio of
edible oil, caustic soda, water, perfumes, colyesdand drops of Aloe
sap/exudates collected from cut leaves of Aloe tptgecies. Based on the
interest of the target customer, different colomsl gerfumes are used for
further attraction (SOS Sahel project reports). réhare steps and given
combination ratios of the ingredients within fewnmnies to produce a batch of

bars of Aloe soap.
Pastoral Livelihood Diversification Strategy in Borana

According to Hurst et al., (2012), the livelihoot/etsification strategies for
most Borana pastoralists dveekeeping for honey, Aloe products (soaps and
lotions), scent wood (similar to perfume or “logatlamed gayya”), incense
and gum, poultry farming (for sale of birds in thearket, not for direct
consumption), charcoal, employment (local and distag. a family member
relocates to Nairobi to seek employment), milk @ate in local market only),
gold mining, salt mining (sodda), cut firewood. $heauthors have also

described that households cope with changing ofinsaid social structures,
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many of them are choosing to increase the diversitytheir livelihood

strategies. Moreover, Jibat et al., (2013) haw® alescribed that among
livelihood options and food sources for the Borgeaple, livestock-related
livelihood options accounted for about 32% of tlwalt means of food,
whereas, farming, food aid and petty trade conteitdl21%, 15% and 14%,
respectively. In addition, mining, charcoal prodoctand employment are also

mentioned as means of living.
General Description of Aloe Plant Features, Products and Marketing

Different literatures showed that, the genus Aleerepresented in several
biodiversity hotspots, including the Horn of AfricMadagascar and Indian
Ocean Islands, Maputaland-Pondoland-Albany, Caperisic Region
(Mittermeier et al., 2004; Myers et al., 2000)also includes many taxa that
are naturally rare and geographically restrictettlii€ld, 2004). The majority
of Aloe species occur in southern and eastern side of tHeaA continent
(Newton, 2004). The terrAloeis derived from Arabic “alloeh” which means a
bitter substance (Joseph and Raj, 2010). The leadudent genus Aloe plants
are perennial plants that comprise herbs, shrutissarall trees. Most Aloes
are characterized by their thick and fleshy leavigis spiny margin. They have
tubular flowers that are brightly yellow, orangerarely white in color (Smith
and Steyn, 2004 as cited in Fikre, 2012). Aloe caseg over 500 species,
ranging from diminutive shrubs to large tree-lila@ms, with new taxa still
being described regularly (Frodin, 2004). Fully @oehensive studies of the
taxonomy and biology of Aloe plants are difficulicaresearch to date has
largely focused on geographical or taxonomic suhsklost Aloes require
rainfall of between 300mm to 850mm annually. Albese shallow roots and
do well in fertile, rocky/gravel soil. Aloes growell in soils with high
nitrogen content (0.4 - 0.5 %), with pH range betwd.5 and 7.0 (Mukonyi,
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2003). The species grow poorly in sandy soils endreas prone to water

logging (Appendix 1).

Wabuyele and Keyalo (2008) described that mostefAloes are exploited
from the wild; it is only Aloe barbendensis (Aloe verayhich is under
cultivation. Aloe vera is the primary species selected for commercial
production across the world for its active ingredise high leaf gel content and
strong growth historyAloe feroxis a species successfully exploited in the
industry primarily in South Africa, Africa’s largegproducer of Aloe-based
products that are consumed in Africa. Aloe spegespagation varies
according to variety, however most of them propadhtough suckers and a
smaller proportion also through seeds. The ethraolyodf Aloe is described in
a considerable body of literature, analysis of Wwhsaggests most species are
valued in some way and used on a local scale (Geacd., 2008, 2009).
Surprisingly few species of Aloe have been knowfommal trade. It has been
described by the same author that the market psoéf species, such afoe
ferox Mill andAloe veraappear to be expanding, yet the trade in Aloevedri

products remains poorly understood and relevaontimétion unavailable.

In the flora of Ethiopia and Eretria, 46 speciesAtide have been described,
out of which 41 (89%) are endemic or near endenugcating that they have
high degree of endemism in the flora area. Onlg fepeciesAloe lateritg
Aloe macrocarpa, Aloe rivae, Aloe secundifl@mradAloe vituensisave wider
distribution extending to east or West Africa. Ho#e most other species
have restricted distribution in area and known frdew localities and
populations. The altitudinal distribution of Aloés the flora area is wide
ranging from 500m.a.s.| (e.@loe megalacanth&n desert and semi-deserts of
Somalia region) to above 3000m.a.s.| (eAjoe steudneriand Aloe

ankoberensis both of which reach the sub-afro-alpine vegeta(iSebsebe et
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al 2001; 2003; 2011). The degree of endemism irgémisAloe in the flora is
therefore nearly three times higher than the awerfegure for all vascular
plants (Friiset al.,2001; Sebsebe Demissetwval, 2001). Only five species are
wide spread extending to East Africa or West Afrigdoe lateritia, Aloe
macrocarpa, Aloe rivae, Aloe secundiflaadAloe vituensigReynolds, 1966,
Sebsebe Demissew & Gilbert, 1997, Sebsebe Demissaly2001).

Fikre (2012) described that though not yet fullyastigated and exploited for
their use as in other parts of Africa, Aloes in flega of Ethiopia and Eretria
may have potential economic and ecological valliég leaf gels fromAloe
debranaand Aloe trichosanthaare used in the manufacturing of sacks for
coffee export. It has also been reported #&iae gilbertiiindividuals are being
used by the local community in rehabilitating delg@ land (Fikre, 2006).
Aloe calidophilla a shrubby species with relatively wider rangelistribution

in the southern lowlands of Ethiopia including Buaigastoral areas and in the
northern part of Kenya, is identified to be onetled commercially important
species and listed among species that need cotisarva Kenya (Wabuyele
and Keyalo, 2008).

Plate 1: Typical Wild Aloe calidophilla Plant in Bma Rangelands (Dida
Yabello PA), Source: Field survey 2014
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Aloe Commercial Extracts and Their Uses:As described by Kavaka and
Nellie (2008), different products can be extrachenn various parts of Aloe
plant which includes flowers, leaves, stems andstodhere are different
products from various parts of Aloe plant, suchfram flowers — herbal tea;
from leaves — sap/exudate, processed gum and rgeh, $tems and roots —
fermentation catalyst, that is, the dried stem evais are ready for use in
fermentation process. About 15 rootsAdbe secundflorare used to brew 20
Liters of alcohol.

Kavaka and Nellie (2008) have described that Alme tapping occurs where
the leaf is harvested. Harvesting sap is done w&leas are 3 to 4 years old.
The sap is harvested immediately after the raimge. Harvesting is usually
avoided during the rains or drought period. Tappisiglone between late
morning and early afternoon on a hot still (notdyipdry day. According to
Joseph and Raj (2010), the bitterness of Aloe plesuilts from the presence of
aloin and aloe- emodinAloe verasecretes two types of fluid containing
proteins and cellular elements. One is a reddidlowethick bitter fluid
secreted from the pericyclic cells of the plant d@hd other, a transparent
mucilage gel produced by tubular cells in the adnparenchyma zone of the
leaf (Joseph and Raj, 2011). These fluids are maiseéd for laxative (reddish-
yellow) and several medical (gel) purposes.

In Ethiopia, Ermias Dagne (1996) has investigated variation in the
distribution of typical Aloe compounds in leaf exbes/sap i.e. Aloenin,
Barbaloin, Nataloin, Aloinoside, Homonataloin, 7dtgxyaloin, Aloesin and
Microdontin were reported among and between elesmaties found in the
country: Aloe debrana, Aloe calidophila, Aloe camperi, Alelegans, Aloe
sinana, Aloe megalacantha, Aloe pubescens, Aloehpuima, Aloe rivae,

Aloe secundiflora,and one unidentified Aloe species. Similarljloe
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calidophila yielded Homonatalion as its major constituent. €gh however,
share one to three compounds between and amongehas, indicating some

degree of relationships in their chemical compositi

In Borana, the community collects sap/exudate fitbm most populaAloe
calidophila and Aloe Scandifloraand Aloe Scabrifoliato process their soap.
These aloe plants have different capacity to gemesap/exudate (Tablel).
Hence, currently the Aloe soap producers use fivklitars of Aloe sap to
produce 5000 grams of dry aloe soap or 10 bars ¢s@@s/bar) at production
time. They use vegetable oil, caustic soda, watex main ingredient, and dye
(food color) or perfume will be added into it basedconsumer preference.

Table 1: Sap Yield for Various Aloes in Differenbcalities in Kenya

Aloe Species Site Number of leavesSap yield| Milliliters (mls)
harvested (mls) obtained per leal
Aloe secandflora Laikipia, 25 60 2.40
Aloe scabrifolia Samburu, 22 60 2.73
Aloe calidophila Moyale 20 120 6.00
Aloe rivae Marsabit 19 35 1.84

Source: Adapted from Kavaka and Nellie (2008)

TyRNi

Plate23: Aloe Soap Products, Source: Dida Yabello PA, 2014
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Aloe calidophilais the most popular species found in Borana rdages. As
shown in table 1, it has high sap yield per leaficiwhis of paramount
importance in Aloe soap processing. Among the pafrtdloe leaf (Plate 4)
only its sap is currently used for the soap makiBig.as many literatures show
none of Aloe plant parts (flower, stem, leaf andtyare wasted, i.e., all have

their own economic value to the people growing it.

Aloe leaf

Green peel

Aloe gel

Aloe sap/exudate

Plate 34: Exposed Inner Parts of Aloe Leaf Cut, Source:t®Hoom Field
survey 2014

The selected community members were provided withriical trainings. The
information obtained from the Aloe producers grdapsperatives and Milki
Forest Products Marketing Union shows that if @tessary ingredients and
conditions are fulfilled or normal, a person candarce an average of 593 bars
of soaps with 500gm. They are mostly challengedhiegysupply of vegetable

oil and caustic soda which are not locally avagabl
Research Methodology

Description of the Study Area: The study was conducted in Borana Zone
which is located in the Southern part of Oromiydidteal Regional State. The
Zone has 13 districts, eight of which have pastaab agro-pastoral

ecosystem. Specifically, Yabello, Dire and Arerstdcts of Borana Zone,
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which are pastoral and agro-pastoral area, werbeailately selected because of
their proximity. Geographically, Borana Zone is dted 326 to 6°32N
latitude and 3813 to 4046 E longitudes extending for about 8r 331.6Kms
North to South and for abouf 4r 442.06Kms East to West and vice versa.
Borana zone shares common boundaries with Guji Ziorthe East, Somali
Regional State in South-East, Southern Nations oNalities and Peoples
Region of Southern Ethiopia in the North and Westd one international
boundary with Kenya in the South-West at 521Kmgyland the zone has an
area of 63,028KM (BZFED, 2009) (Figure 1). The vegetation is tr@pic
savanna with varying proportions of open grassland, perennial herbaceous
and woody vegetation (Pratt and Gwynne, 1977). Bbmna rangeland also
has stretches of Acacia-Commiphora small-leaveiddeas woodlands, with
a mixture of the genera Acacia, Boswellia and Coptora. Other important
genera include Boscia, Maerua, Lannea, BalanitdsAdoe plants (Coppock,
1993; Gemedo et al., 2005; Adefris, 2006).
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Figure 1: Location of the study area
Source: Borana Zone Finance and Economic Develop(B&fED) Office, 2009
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Type and Source of Datain this study, both quantitative and qualitativéada
was collected from primary and secondary sourcasnterators who have at
least college diploma, with previous experience data collection and

knowledge of the local language were recruited arained. Before

commencing data collection, the structured questior was pre-tested to
evaluate the appropriateness of the design, clarity interpretation of the
guestions, relevance of the questions. Hence, pppte modifications and
corrections were made on the questionnaire. Data wa@lected under

continuous supervision of the researcher.

Sampling procedure and Size:A multistage stratified sampling procedure
was used. In the first stage, Yabello, Arero angk Miistricts where Aloe soap
processing is being implemented in Borana Zone wekected purposively. In
the second stage, three PAs (Dida Yabello, Fuldamé Dambala Badana)
were purposely selected from the three targetidistrespectively, based upon
the Aloe soap production practices and the relgtiadundant Aloe plant
vegetation cover. Finally, a total number of 12Quseholds were selected
randomly from both participant and nonparticipanuseholds in Aloe soap
value chain initiative project from the target PAssed on probability

proportional to size (PPS) (Table 2).

Table 2: Distribution of Sample Households

o Participants Non-participants Total
Districts PAs Total HH
Total | Sample] Total| Sample HHs
Yabello Dida Yabello 816 73 28 743 18 46
Arero Fulduwa 859 52 20 807 20 40
. Dambala
Dire 903 30 12 873 22 34
Badana
Total 2,578 155 6( 2,423 g0 120

Source: Field survey 2014
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Methods of Data Collection

Primary data were collected from sampled respolsdémtough pre-tested
structured questionnaire from March to April 20The data focuses on the
effects of the ‘Aloe soap value chain initiativeiduced and attitudinal
characteristics of pastoralists/agro-pastoralistsd ahe factors directly
influencing their livelihood diversification strajies. Checklists were used to
collect preliminary information about the study are Five focus group
discussion (FGD) was held with women, men, youtbygband girls), elderly
groups and one general discussion. Each group wagpased of 8 to 12
persons in each Dida Yabello, Fulduwa and DambatmlaBa Pastoral
Associations. There were different key informarteimiew (KII) conducted
with two project staff, two Zonal pastoral develagrh officers, and one staff
from each district, Yabello, Arero and Dire Pastdbevelopment Offices

(PDO), one Gada leader and one elderly person eagracted for the survey.

Secondary data were collected from written documeobtained from

Regional, Zonal, District level relevant sector icd6 and other non-
governmental organizations’ reports. Recent pubdshrticles and research
findings at national and international level abdle pastoral/agro-pastoral
livelihood diversification, and Aloe plant and Algeoduct business reports

were also used.

The data were analyzed using descriptive, qualgaind econometric analysis.
The effect of Aloe soap valwdhain initiative on pastoralist and agro-pastotalis
households livelihood diversification strategy, #emnomic and social issue of
the households, environmental and institution isswere analyzed from the
survey data collected from individual householde Tescriptive analysis uses

tools such as minimum, maximum, mean, percentagedard deviation,
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frequency distribution and T-test and chi- squatatigics to compare

participants and non-participant households in Alogp making processes.

Necessary information on changes in environmentafjanizational and
institutional aspect of Aloe soap value chain atities on pastoral and agro-
pastoral households’ livelihood were collected frahe community using
focus group discussion, interviewing experts irfedént organizations in the
district and community members; and reference waslento secondary
sources which were described and explained quaétgtas well as physical
observation of the researcher. This information wasd to augment the

guantitative analysis results.

Foster, (2003) stated that distilling the effecirgérvention per se from those
factors that affect individuals in examining oute@nresponse of an
intervention involved is the central methodologicahallenge in non-
experimental evaluation method. There are diffemagnometric approaches
that have been used to avoid or reduce this prgbdertnof which, Propensity
Score Matching (PSM) is one among others. The PSdthaoadl, as devised by
Rosenbaum and Rubin (1983), can justifiably clainbé the solution to this
problem, and thus to be the observational analog r@indomized experiment.
The method balances the observed covariates betivedreatment group and
a control group (sometimes called comparison grdap non-random
evaluations) based on similarity of their predigpedbabilities of receiving the
treatment (called their propensity scores). Thiedince between PSM and a
pure experiment is that the latter also assuraghkeareatment and comparison
groups are identical in terms of the distributidrath observed or unobserved
characteristics. Hence, there are always concdspstaemaining selection

bias in PSM estimates.
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Estimating propensity score is the first step itinegting the Aloe soap value
chain initiative effect on livelihood diversificat strategies of the target
households. To get this propensity scores, anyatdmprobability model such
as logit, probit or multi-nominal logit can be us@hjeev et al., 2007). Since
the propensity to participate is unknown, the fitask in matching is to
estimate this propensity. Any resulting estimateprogram effect rest on the
guality of the participation estimate. This canrbatinely carried out using a
choice model. The appropriate choice model depamdshe nature of the
program being evaluated. If the program offers maglsi treatment, the
propensity score can be estimated in a standarduseng a probit or logit
model, where the dependent variable is ‘particgréatiand the independent
variables are the factors thought to influenceigadtion. The logit model was
used to assess the effect of participating in ‘Adoap value chain initiatives’
on households’ livelihood diversification strateddecause, a logit regression
of treatment status (1 if a household is parti@dah aloe soap processing, O if
household non-participant) was run for the sampleouseholds, on
observables that include age, education, familg,s&xperience in aloe soap
making, access to market center, extension viaresstock holding and access
to rural credit services. The major concern of tegression was to predict the
probability of a household to participate in Aloeap making used for
supplementing pastoral and agro-pastoral houseligkldood diversification
strategies, i.e., to predict propensity scoresethas which, the treatment and
control groups of households were matched usingnidiehing algorithms.

As cited by different authors, Pindyck and Rubidfél981) have specified the

cumulative logistic probability function as:

P=£(2) = flBy + Tt B = [+ (1)
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Where:e = represents the base of natural logarithms (2.71&.= represents
the f" explanatory variable;; the probability that an individual participants
in the Aloe soap value chain initiative interventiproject; 5, and g; are
parameters to be estimated.

Interpretation of coefficients will be easier ikthogistic model can be written
in terms of the odds and log of odds (Gujarati,Z00The odds ratio implies
the ratio of the probability that an individual iMle a participantK) to the

probability that he/she will not be a participant-(p,). The probability that

he/she will not be a participant is defined by:

[1-P] =] 2
Using equations (1) and (2), the odds ratio becomes

P 1+eZi _ Zs
1-p;  1+e % e (3)

. , z;
Alternatively, £ =1 _ olbo+Zhxd  (4)

1-P;  1+e %
Accordingly, taking the natural logarithms of eqaat(4) will give the logit
model as indicated below.

Z,=In [&] = By + BXy + Xy +————+BX,  (5)

Where, P, is probability of participating in making Aloe gp¢hat ranges from
0 to 1 and z; is a function o explanatory variables;, g, is an interceptg,,
B, ..., B, are the slope parameters in the model.

If we consider a disturbance tetm the logit model becomes:

Zi= By + Z?:1ﬁiXi +U; (6)

So, the binary logit will becomepr(pP,,) = f(X) (7)
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Where, p,, is project participations(x) is the dependent variable project

participation an is a vector of observable covariates of the hooisish

PALVCI = £(X) = f[FSIZHH, SEXHH, AGEHH, EDUHH, ACRD, ACEXT,
AMKT, TLU, PASP, KAEC, FMPASM, CMPASM, ASLDV, ALMKT,
ASCOMPT, PEASVCI, RDGT]

Where: PALVICI = Participation in Aloe soap makixglue chain initiatives;
FSIZHH = family size of the household; SEXHH = sex the
household head; AGEHH = age of household head; BEBUH
education level of household head; ACEXT = accessxtension
service (DAs) of HH residence; ACRD = access taityéAMKT =
household Access to Market; TLU = size of livestbaiding; PASP =
perception of aloes soap; KAECU = knowledge abolde aplant
economic uses; FMPASM = family members particigptn aloe soap
making; CMPASM = community income groups participgton aloe
soap; ASLDV = aloe soap supplementing livelihoogedsification;
ALMKTY = aloe soap marketability in the local matkASCOMPT =
Aloe soap competency or preferability, PEASVCI = ositive
effects/rank of aloe soap value chain initiativehia area and RDGT =

Recurrent drought.

The propensity score estimation by itself is nailegh to estimate the ATT of
interest. This is due to the fact that propensiyre is a continuous variable
and the probability of observing two units with ethp the same propensity
score is, in principle, zero. Various matching aitiyons have been proposed in
the literature to overcome this problem. The meshddfer from each other
with respect to the way they select the controtauttiat are matched to the

treated, and with respect to the weights theylaittel to the selected controls
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when estimating the counterfactual outcome of thatéd. However, they all
provide consistent estimates of the ATT under tHA @nd the overlap

condition(Caliendo and Kopeinig, 2008).

According to Becker and Ichino (2002), it is a nmtg method whereby all
treated units are matched with a weighted averégdl oontrols with weights

which are inversely proportional to the distanceneen the propensity scores
of treated and controls. Kernel weights the contrdn of each comparison
group member, so that more importance is attacbethdase comparators
providing a better match. The difference from aalipnatching, however, is
that those who are included are weighted accortbntheir proximity with

respect to the propensity score. The most commamoaph is to use the
normal distribution (with a mean of zero) as a k&rrwhere the weight

attached to a particular comparator is proporticiwathe frequency of the

distribution for the difference in scores obser{d/sonet al, 2002).

According to Caliendo and Kopeinig (2008), the dsask of this method is
that possibly bad matches are used as the estinmatbrdes comparator
observations for all treatment observation. Hetioe proper imposition of the
common support condition is of major importancekemel matching method.
A practical objection to its use is that it willteh not be obvious how to set the
tolerance. However, according to Mendola (2007)n&k matching, with

0.25bandwidth, was most commonly used.

The question remains on how and which method tecteClearly, there is no
single answer to this question. The choice of amiwatching estimator
depends on the nature of the available data sefs@Bret al, 2002). After

obtaining the predicted probability values conditb on the observable

covariates (the propensity scores) from the bimstimation, matching will be



106 Teshome Dega Dirbaba

done using a matching algorithm that is selectezbdbaon the data at hand.
Then the effect of household’s participation in e soap value chain
initiative supported by SOS Sahel Ethiopia’s inggtvon on a given outcome
(outcome in this study is the additional income wi#d due to Aloe soap value

chain initiativg (Y) is specified as:
7, =Y,(D; =1) = ¥,(D; = 0) 8)

Where t; is treatment effect (effect due to participation the Aloe soap
making process)y; is the outcome on househaldp; is whether household
has got the treatment or not (i.e., whethdrousehold participated in the Aloe

soap making innovative approach or not).

However, one should note thatp;, = 1) andy,(D; = 0) cannot be observed for
the same household at the same time. Dependingh@nposition of the
household in the treatment (Aloe soap value chatratives), eithery;(D; = 1)

or Y,(D; = 0)is unobserved outcome (called counterfactual ougjomue to
this fact, estimating individual treatment effecis not possible and one has to
shift to estimating the average treatment effed¢tshe population than the
individual one. Most commonly used average treatreéfiect estimation is the

‘average treatment effect on the treategd.{), and specified as:

Turr = E(t/ D = 1) = E ;2] - FL2] (9)

As the counterfactual mean for those being treaigéz‘%] Is not observed, one
has to choose a proper substitute for it in orderestimate the average
treatment effect (ATT). One may think to use theameoutcome of the

untreated individualsg [%] as a substitute to the counterfactual mean for

those being treate‘q%]. However, this is not a good idea especially in-no

experimental studies. Because, it is most likelgt ttomponents which



JAD 4(1) 2014 Aloe Soap Value Chain Initiative 107

determine the treatment decision also determine dimteome variable of

interest.

In this particular case, variables that determirsusehold’s decision to
participate in the Aloe soap making process dewsopy the project
interventions could also affect household’s inpwe uintensity, level of
productivity, household income, etc. Therefore, thecomes of individuals
from treatment and comparison group would diffeerewn the absence of
treatment leading to a self-selection bias. By reesging, and subtracting
E [%] from both sides, one can get the following speatfon for ATT.

E [g [Y“’)] =ty + E [Y“’)] E [Y“’) (10)

Both terms in the left hand side are observablesAGRT can be identified, if
and only if£[72] - £ [X2| = 0; i.e., when there is no self-selection bias. This
condition can be ensured only in social experimenit&re treatments are

assigned to units randomly (i.e., when there isaibselection bias).

In non-experimental studies one has to introduceesiaentifying assumptions
to solve the selection problem. The following am® tstrong assumptions to

solve the selection problem.

A) Conditional Independence Assumption (CIA):It is given as:

L L2, VX, (11)

Where, 1 indicates independence, X -is a set of obsen@imeacteristicsy, -

Non-participants and;-Participants.

Therefore, given a set of observable covariateswiirh are not affected by
treatment (in our case, Aloe soap making partidipgmotential outcomes
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(level of productivity, income, etc) are independeh treatment assignment
(independent of how the Aloe soap making partiegmatiecision is made by
the household). This assumption implies that tHectien is solely based on
observable characteristics and variables that enfte treatment assignment
(Aloe soap making participation decision is made tbg household) and
potential outcomes (productivity level, income, )etare simultaneously

observed (Brysost al, 2002; Caliendo and Kopeinig, 2008).

After adjusting for observable differences, the mehthe potential outcome is
the same forD =0 andD = 1, and E(Y,/D = 1,X) = E(Y,/D = 0,X). Instead
of conditioning onX, Rosenbaum and Rubin (1983), suggest conditiooimg
propensity score (propensity score matching). Titogensity score is defined
as the probability of participation for househaldjiven a setX which is
household's characteristick)(= (D = 1/X). Propensity scores are derived from
discrete choice models, and are then used to catghe comparison groups.
Matching the probability of participation, givenwasiates solves the problem
of selection bias using PSM (Liebenelen al., 2009). The distribution of
observables is the same for both participants and nonpartidpagiven that
the propensity score is balancing score (Liebeneh., 2009). If outcomes
without the intervention are independent of papation givenX, then they are
also independent of participation givexi).( This reduces a multidimensional
matching problem to a single dimensional probleme Do this, differences
between the two groups are reduced to only thdbatér of treatment
assignment, and unbiased impact estimate can loiged (Rosenb aum and
Rubin, 1983).

B) Common support Assumption: It rules out perfect predictability of D given

X. That is,0 < P %] < 1. This assumption ensures that persons with the sam
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X values have a positive probability of being bgthrticipants and non-
participants. Given the above two assumptionsPtB® estimator of ATT can

be written as:

ThiM = Erco {E [702, POO)] - B[

- )
D=1 D=1

)
D=0

, PCOT} (12)

Where P(X) is the propensity score computed on the covaridteSquation
(12) is explained as tHeSM estimator is the mean difference in outcomes over
the common support, appropriately weighted by thepensity score
distribution of participants.

Before proceeding to estimate the data using logidel, checking the
existence of multicollinearity between explanatovariables tests were
undertaken. The variance inflation factor (VIF) heiue was employed to
detect the problem of multicollinearity for the ¢mmious variables VIF can be

defined as;
VIF(X;) = [1 = R{*]™? (13)

Where, R;is the squared multiple correlation coefficientvibetn and other
explanatoryx; variables. The larger the value of VIF, the maolblesome it
is. As a rule of thumb, if a VIF of a variable erds 10, the variable is said to

be highly collinear.

Similarly, for dummy variables contingency coeféicts (CC) test were

employed using the following formula:

c= 2 (14)

n+x2

Where C is contingency coefficient? is chi-square value and n = total sample

size.
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For dummy variables if the value of contingency fioents is > 0.75 the
variable is said to be collinear. Heteroscedagtiexists when the variances of
all observations are not the same, leading to stergi but inefficient
parameter estimates. More importantly, the biasesstimated standard error
may lead to invalid inferences (White, 1980). Heseedasticity was detected
by using Breusch - Pagen test (hettest) in STATA 12

Finally, the Aloe soap value chain initiative effen pastoral and agro-pastral
households livelihood diversification strategy westimated through STATA
12 software using psmatch2 developed by Leuven Siadesi (2003). In

addition SPSS version 16.0 software was deployeahtdyze the descriptive

statistics.
Results and Discussion

» Social, Organizational and Institutional Aspects of Aloe based
Livelihoods Social Based on the result obtained from FGD, the ptojec
interventions on the NRM and NR based income gdoaractivities
are economically affordable. Traditional pastordaatation strategies
in coping with climatic effects and other shocksiall/ involve a
rational use of existing resources and throughispacanty resources
with other neighboring communities. . The introdoictof Aloe soap
value chain initiative was not easily accepted hg tommunity,
because, the plant was not used to produce anyetotenefit to the
local community for longer period of time. It totikne to convince the
community to use Aloe plant as source of livelihood order to
mitigate the risk of drought and other shocks (KII)

» Organizational: The pastoralists or agro-pastoralists groups were

organized into cooperatives and union. That helfiean to share
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capital investments, gain bargaining power, andetdorce their

contracts. In organizing themselves vertically ytienefited not only
by collecting but also by providing basic procegsservices in order to
sell higher value Aloe plant products on the mark&t the same time,
Aloe soap production is restricted externally bg firesence of input
supply, fixed costs, lack of credit markets andl#toi of infrastructures
(KII).

» Institutional : Under the umbrella and guidance of customary
institutions, pastoralists and agro-pastoralistBafana have adapted in
many ways to the uncertainty of their environmeg.all respondents
agreed, the pastoral livelihood assets such asabatimancial, human
and social assets on which Borana community depeadignificantly
affected by recurrent drought, other human andatknmelated shocks.
The pastoral and agro-pastoral communities haverngied to use
Aloe plant for supplementing their usual means ieélihood. They
have been using Aloe plant only for traditional meedes for both

human and animals, and for ritual purposes (FGDkKdhd

The pastoral community were convinced that Aloeciseare the most reliable
and drought tolerant plant which grows throughbet year. Aloe plant species
has now got recognition from the local governmeard aommunity members
as the potential income generating plant in suppiging the pastoral and
agro-pastoral livelihood diversification strategi€durrently, this Aloe soap
value chain initiative was able to attract the ratten of local government,
donors, likeminded NGOs and observed being scgtetb wadjacent districts
and Guji Zone. During this survey period, there evaround 12 aloe soap

producing groups initiated and Aloe plant domesiicais being exercised

(KII).
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Description of Sample Households’ Characteristics

To describe the profile of sample households iretudh this study both
continuous and discrete variables were used. &tatisanalysis was run to

observe the distribution of the independent vaesiiTable 4).

Table34: Summary Statistics of Variables

Variable Mean Std. Dev Min Max
FSIZHH 6.64 2.99 2 16
PALVCI 0.5 0.5 0 1
SEXHH 0.43 0.5 0 1
AGEHH 38.24 13.73 18 87
EDUHH 1.46 0.94 1 4
PASP 1.13 0.42 1
KAECU 0.58 0.5 0 1
FMPASM 5.13 15.67 1
CMPASM 24 1.19 1 4
ASLDV 0.93 0.25 0 1
ALMKTY 0.43 0.5 0 1
ASCOMPT 0.77 0.42 0 1
MCOOP 0.5 0.5 0 1
CRDAC 0.7 0.46 0 1
DMKT 12.09 3.29 5 15
ACEXT 0.7 0.46 0 1
RFINSC 205.11 435.79 1
RDGT 0.83 0.37 0
PEASVCI 2.6 0.76 1 4
TLU 9.43 11.72 0 75

Source: Own survey
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The socio-economic and institutional charactesstitthe sampled households
such as age, sex, family size, market distanceensidn visit, accesses to
credit, livestock holding, were identified to affgrarticipation in the program.

Of the total 120 sample respondents interviewedavéfe participants and the

rest were non-participants of Aloe soap makingrnetdgies (Table 4).

Respondents Total Income (TOINC) Estimate per Month Under favorable
conditions, that is, if the ingredients such asstiawsoda, vegetable oil, water
and Aloe sap are available and other things remamnstant, those household
members who participate in Aloe soap making busiesl better income
than the non-participants. Participant householddertake the Aloe soap
making business parallel to their usual livelihamdivities, i.e. livestock and
livestock products sales (Table5).

Table 45: Respondents Total Income per Month (TOTINC) in Bir

PALVCI Mean Std. Dev. min max
Non-participant 1647.00 846.11 540.00 3510.00
Participant 4731.31 1019.63 2801.54 6866.16

Source: Own survey

The mean monthly income of non-participants was1Bi47.00, whereas that
of participant’s monthly mean income was Birr 4731. The participant’s
monthly mean income was higher due to the incorag #udditionally obtained

from Aloe soap processing business.

With regard to respondents view and perceptionhef Aloe Soap Making
Business, there was no negative effect reflectedctly or indirectly. The
survey question was forwarded to check whetheretlesiists any cultural or

traditional situation which hinders the communitgri using Aloe plant for
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generating income. As shown in Table 6, Only 7%tlé total women
respondents and none of the men have indicatedAtbat soap business has
poor effect on their livelihood diversification ategy. The majority of the
respondents had positive attitude towards Aloe soapketing value chain
initiative (Table 6).

Table56: Rank of Positive Effects of Aloe Soap Making Biess

Sex Poor Good Very good| Excellent Total
N % N % | N % | N % | N %
Female 5 7 29 | 42 | 27 | 39 | 8 12 | 69 | 57.5
0
5

Male 0 24 | 47 | 20 | 39 7 14 | 51 | 425

Total 4 53 | 44 | 47 | 39 | 15| 13 | 120| 100

Source: Own survey

Respondents were requested to express their pencept the aloe soap making
business. Among the total respondents, 93% of womrah 88% of men

expressed a favorable attitude toward aloe soapngékisiness (Table 7).

Table67: Respondents’ Perception of Aloe Soap Making Bessn

Moderate/ne| Disfavor/not
Favor/good Total
Sex utral good
N % N % N % N %
Female 64 93 3 4 2 3 69 | 57.5
Male 45 88 4 8 2 4 51 | 425

Source: Own survey
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Prospects and Determinant Factors of Aloe based Livelihood

Diversification

Pastoralists have developed elaborate and complechanisms and
institutions that enable flexibility and opportunitnainly herd mobility and
diversification. These institutions govern mobilityesource use and
redistribution, and have enabled pastoral societ@eswithstand extreme
pressures of both their environment and their cditgqpse. The study has
revealed that wild Aloe vegetation was thought ® dbundant but has
negligible economic contribution to the livelihood$ the sample pastoral
community. It was confirmed through Klls that Ales®ap value chain
initiative was introduced to Borana by SOS Sahdbhgeseven years during
2008/2009 on a trial basis through community pgoditon. Prior to this
initiative, Aloe plant was considered as invadirgnp covering their grazing
areas. Hence, the community had submitted a retuéisé zonal government

offices to clear-out the Aloe plant species from thngelands (FGD and KiIl).

To ensure institutional sustainability, differerdpacity building activities at
community and government level were provided amengit to link the Aloe

based cooperatives/groups to the respective gowsrninstitutions through
legal registration mechanism. Due to the intenoendf Aloe soap value chain
initiatives in the study area, there were magnificehanges observed
regarding the economic use of Aloe plant. Prioth® intervention, the Aloe
plant species were considered as invading bushoacltment except its
traditional medicinal and ritual services. Afteetimtervention, the Aloe soap
product was promoted at all events both at locdlraational level. There were
many networks created by the local traders in #dggon reaching the capitz1|
city, Addis Ababa. This innovative approach of nmmaki soap from

underutilized Aloe plant species has alerted thelihood of the local
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community, as such the local government and N®&s$ promoted the
initiative as one of the livelihood diversificatiooptions in the Borana

rangelands.

Hence, based on discussion with FGD and KII andrésearcher’s personal
observation, Aloe soap value chain initiative hatl @ wider acceptance from
all corners of the region. Households were il into cooperatives and
the government had given them a legal certificaborwork permit in Aloe
soap production and even encouraged them to beniagghinto ‘Aloe Soap
Producers and Forest Resources Products Marketogetatives Union’ at
Zonal level. The Borana Zone Administration haotdld /land for building
bio-enterprise center where all rangeland prodlikés Aloe soap, gum and
incense, honey and scent wood can be sold. SomesN@é&rating in Borana
were encouraging those interested pastoral andpagtoral communities to
domesticate Aloe plants and fetch their income mae advanced way than

before.

The aloe soap value chain system includes theigheV households, affiliated
institutions, CBOs, input suppliers, the governméne departments like
cooperative offices, Children and Women Affairesmary cooperatives, the
cooperatives union, financial institutions like Ban NGOs, private traders,
wholesalers, retailers and consumers. Howeveretlseno, as such, matured
Aloe soap value chain systems developed in the exeapt input supply,
product development, promotion and marketing. ldetite prospects of Aloe
soap value chain initiative is promising and cobkl more productive and
relatively best option in supplementing the liveldds of the respective rural
poor and gradually support the local economic aatisn which may lead to

advanced and diversified products of Aloe plantgsefound in the country.
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Econometric Results of Propensity Score Matching

To measure the average treatment effect on théetrg®TT) for outcome

variables, a logit model was used to estimate tbpgnsity scores. The odds
ratio and marginal effect was run to identify thariables on the level of
household participation. Next a matching estimgtat best fit to the data was
selected. Then, based on those scores, estimatdselected matching
estimator and matching between participants and-paoticipants was

performed to find the impact of the project on thean values of the outcome
variables. Therefore, this section illustrates thkk required algorithms to
calculate the average treatment effect on theddeathich helps us to identify

the impact of the project.
Odds Ratio and Households Participation in Aloe Soap Processing

The odds ratio depicted in Table 8 below shows that coefficients of
variables which are influencing the probabilityleduseholds to participate or
not in the Aloes soap making business. Interpatatif coefficients will be
easier if the logistic model can be written in teraf the odds and log of odds
(Gujarati, 2004). The odds ratio implies the ratiothe probability that an
individual will be a participantH) to the probability that he/she will not be a
participant { — p,). The odds ratio is one of a range of statigigsd to assess
the risk of a particular outcome if a certain fadimr exposure) is present. The
odds ratio is a relative measure of risk, tellirghow much more likely it is
that someone who is exposed to the factor undetyswill develop the
outcome as compared to someone who is not exp&@eds are a way of
presenting probabilities, but unless you know matiout betting you will

probably need an explanation of how odds are catied! The odds of an event
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happening is the probability that the event willppan divided by the
probability that the event will not happen.

Westergren et al., (2001) has stated that if trds gdtios are greater than one,
then the event (in our case, ‘participation intoeasoap value chain initiative’)
is more likely to happen than not. If the oddsaatie less than one, then the

event is less likely to happen than not.

Hence, as seen in the Table 8 below, age, secael afyeducation (i.e., grade
5-8), knowledge about Aloe economic use (KAEU), ifgmmembers
participating on aloe soap making process (FMPASADe soap supporting
livelihood diversification (ASLDV), Aloe soap marability (ALMKT), Aloe
soap competency in the market ( ASCOMPT), distafioen the market
(DMKT), access to extension services (ACEXT) amagdiock holding (TLU)
has more likely to participate and contribute te tiouseholds’ income through

aloe business.
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Table78: Logistic Regression of Odds Ratio of Participants

Variable Odds Ratio  Standard Errors  Z-Value
FSIZHH 1.086* 0.109 0.82
SEXHH 0.381 0.204 -1.80
AGEHH 1.001 0.022 0.70
EDUHH

2 0.482 0.403 -0.87

3 0.573 0.708 -0.45

4 0.422 0.624 -0.58
KAECU 3.540* 2.658 1.68
FMPASM 1.028 0.012 2.42
CMPASM 0.796 0.206 -0.88
ASLDV 12.996* 15.046 2.22
ALMKTY 3.964* 2.214 2.47
ASCOMPT 8.358* 7.542 2.35
CRDAC 1.025 0.629 0.04
DMKT 1.104* 0.101 1.07
ACEXT 0.863 0.456 -0.28
RDGT 0.615 0.545 -0.55
PEASVCI 0.574 0.215 -1.48
TLU 1.065* 0.028 2.41
_cons 0.007 0.018 -1.96

* Shows the variables that have a higher contrisuto participate in aloe soap
making business

NB: In EDUHH (Education of the HH)1 represents theteithte sample
(EDUHH) and serve as the reference point; 2 reptsseamples with
grade 1-4; 3 represents grade 5-8; and 4 repregeadss 9-12.

Propensity Scores

Prior to running the logistic regression model $tiraate propensity scores, the
explanatory variables were checked for existenceewkere multicollinearity
problem. A technique of Variance Inflation FactMIK) was calculated to
detect the problem of multicollinearity among conobus explanatory
variables. Accordingly, the VIF (X) result showsathhe data had no serious

problem of multicollinearity (Appendix 2). This secause, for all continuous
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explanatory variables, the values of VIF were lnjdas than 10. Therefore, all

the explanatory variables were included in the rm@8ependix 3).

Moreover, heteroskedasticity test was done usingu&h-Pagan/Cook-
Weisberg test for heteroskedasticity and the Pevalias 0.2954 which is
insignificant implying the absence of the problem leteroskedasticity
(Appendix 4).

A logistic regression model was used to estimate ghopensity scores of
respondents which help to put into practice thectnag algorithm between the
treated and control groups. The matching procdassats to make use of the
variables that capture the situation before the efahe intervention. The logit
result revealed a fairly low pseudd Bf 0.361 (table below). The pseudd-R
indicates how well the regressoks explain the participation probability
(Caliendo and Kopeinig, 2005). A low R value meaasticipant households
do not have much distinct characteristics overatl as such finding a good
match between participant and non-participant Hoeoisls becomes easier
(Yibeltal, 2008).

The maximum likelihood estimate of the logisticnegsion model result shows
that participation was influenced byVariables (Table 9). These are family
size, education level, distance from nearest madaeess to extension service
and recurrent drought. In addition, householdsirftasnigher number of
livestock are more likely to be a participant ine timarket development
interventions of the Aloe soap value chain initie§ project and this is on the
contrary to the finding of Zikhali (2008) in Zimbab.
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Table89: Logit Results Household Program Participation

Variable Coefficient Standard Errors Z-Value
FSIZHH 0.083* 0.105 0.79
SEXHH -0.965*** 0.541 -1.78
AGEHH 0.001** 0.023 0.06
EDUHH

2 -0.730%** 0.894 -0.82
3 -0.556*** 1.235 -0.45
4 -0.863*** 1.082 -0.80
KAECU 1.264** 0.646 1.96
FMPASM 0.027** 0.022 1.26
CMPASM -0.228*** 0.226 -0.89
ASLDV 2.565** 1.286 1.99
ALMKTY 1.377 0.553 2.49
ASCOMPT 2.123 0.746 2.84
CRDAC 0.024* 0.580 0.04
DMKT 0.099* 0.089 1.11
ACEXT -0.148%**= 0.561 -0.26
RDGT -0.486*** 0.790 -0.61
PEASVCI -0.555%** 0.366 -1.52
TLU 0.063** 0.027 2.30
_cons -4.921 2.781 -1.77
Number of Obs 120
Wald chi2(18) 60.090
Prob > chi2 0.000
Log pseudo -
likelihood 53.132
Pseudo R2 0.361

k%% and * means significant at the 1%, 5% an@®% probability levels,
respectively.

NB: In EDUHH (Education of the HH) 1 represents thierlate sample and
serve as the reference point; 2 represents sampthsgrade 1-4; 3
represents grade 5-8; and 4 represents grades 9-12.

Matching Participants and Comparison of Households

As already noted, choice of matching estimator ésidkd based on the

balancing qualities of the estimators. Accordind&hejia and Wahba (2002),
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the final choice of a matching estimator was guibedlifferent criteria such as
equal means test referred to as the balancing pestydo-R and matched
sample size. Balancing test is a test conducte#tntov whether there is
statistically significant difference in mean valofetreatment characteristics of
the two groups of the respondents. Accordingly, amaty estimators were
evaluated via matching the participant and noni@pent households in

common support region.

The estimated model appears to execute well foritbended matching
exercise. The pseudo-’Ralue is 0.35 (Table 10). The pseudd-iRdicates
how well the covariates explain the participatiorolqability. Therefore, a
matching estimator having balanced (insignificaream differences in all
explanatory variables) mean bears a low pseufdeaRie that results in large
matched sample size which is preferred. In linthwle above indicators of
matching quality, kernel of Epanechnikov type (déifdao kernel matching)
with no band width is resulted in relatively lowepsio B with best balancing
test (all explanatory variables insignificant) dadye matched sample size as
compared to other alternative matching estimatwigated in Table 10. Then

it was selected as a best fit matching estimatodétaset.
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Table910 : Logistic Regression for Choices of Matching Adgfam

Variable Coefficient Standard Errors Z-Value
FSIZHH 0.083* 0.105 0.79
SEXHH -0.965*** 0.541 -1.78
AGEHH 0.001** 0.023 0.06
EDUHH

2 -0.730%*** 0.894 -0.82
3 -0.556%*** 1.235 -0.45
4 -0.863*** 1.082 -0.80
KAECU 1.264* 0.646 1.96
FMPASM 0.027** 0.022 1.96
CMPASM -0.228*** 0.256 -0.89
ASLDV 2.565 1.286 1.99
ALMKTY 1.377* 0.553 2.49
ASCOMPT 2.123 0.746 2.84
CRDAC 0.024** 0.580 0.04
DMKT 0.099** 0.089 1.11
ACEXT -0.148**= 0.561 -0.26
RDGT -0.486*** 0.790 -0.61
PEASVCI -0.555%** 0.366 -1.52
TLU 0.063** 0.027 2.30
_cons -4.921 2.781 -1.77
Number of Obs 120
Wald chi2(18) 34.65
Prob > chi2 0.011
Log pseudo
likelihood -53.132
Pseudo R2 0.361

** % and * means significant at the 1%, 5% an@®% probability
levels, respectively.

NB: In EDUHH (Education of the HH) 1 represents thiéerate sample and

serve as the reference point; 2 represents samytesgrade 1-4; 3

represents grade 5-8; and 4 represents grades 9-12.
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kdensity pscore

kdensity pscore: Non participants
————— kdensity pscore: Participants

Figurel3: Graph of Kernel density of propensity score disttion
Source: Field Survey 2014

On the basis of this participation model, we themputed the distribution of
the propensity score for each household includethéntreated and control
groups to identify the existence of a common supgdegure 3 portrays the
distribution of the household with respect to tilstireated propensity scores.
Most of the treatment households are found in ihlet Iside and partly in the
middle. On the other hand, most of control housghate found in the left side
of the distribution. In general, the graph shovwat there is wide area in which

the propensity score of participants is similathimse of nonparticipants.

Estimates of Average Treatment Effect on the Treated (ATT) Income

Given that those who follow through in participatiomay very well be

systematically different from those who are asgigtee treatment but do not
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participate, it may not be appropriate to simplynpare those randomized to
treatment with those in the randomized-out corgrolip. The voluntary nature
of participation in many interventions introducde tpotential forselection
bias, where we only observe outcomes for a nonranddyeasuple of all units
assigned to treatment. This is an example wherpemsity-score matching
(PSM) could be used to match participants with mensilof the control group
who are similar in the same selective ways as tdse receive services. As
shown in Table 11, the ATT reveals that particisamtould have lost a
physical amount of birr near to 2688.70 if theyrdigarticipate in aloe soap
making business. The difference that the partidtgpaan make in fetching

their additional income is that totals to aboutrBs88.70 per month.

Table 1011 Estimate of ATT of income per month

Variable Sample Treated Contrgls Difference  S.E. stat-
TOTINC Unmatched 4731.31 1647.00 308431 171.05 03LB.
ATT 4683.21| 199451 2688.70 343.72 7182
Note: S.E. does not take into account that thequsipy score is estimated

The cross-sectional data (2012-2013) collected footin participant and non-
participant sample households were analyzed usiogepsity score matching
method. Accordingly, the average treatment effecthe treated (ATT), that is,
the difference between the mean values of the meceariable of treated and
control of the intervention has shown the totabme earned per month. The
participants have received a better income per mdrdm the aloe soap
production over the counterparts. This differen@s Wound to be significant at
5% level.
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Conclusions

This study confirmed that in addition to the tramhtl pastoral livelihood
diversification strategy which is based on livektaod livestock products, the
sample households were hunting alternative livelthstrategies including
Aloe soap making. Households differed on the activalihood strategies
adopted depending on the sex, age and family mepargcipating in the Aloe
soap making business. The sample households faballerges due to
recurrent drought, unusual settlements, expandidarmlands, clan conflict,
human capital (illiteracy & lack of appropriate K. At the same time, Aloe
soap production is restricted externally by thespnee of input supply, fixed
costs, lack of credit markets and the lack of istinactures. As the Aloe soap
value chain initiative was implemented to supplentée pastoral and agro-
pastoral livelihood diversification strategies, tlsample households had
diversified their livelihood strategies to ensunervéval and meet desired
livelihood outcomes. The pursuit of Aloe basederalative livelihood
strategies was a struggle against challenges, wigelded collective solutions
from community, elders, customary institutions, tbevernment, research

centers and NGOs to guarantee success.

There was a significant association observed betvieereased vulnerability
of a livestock-only livelihood strategy and adoptiof alternative livelihood
diversification strategies. Similarly, there was s@nificant association
between household characteristics and pursuit oérrative livelihood

strategies.

The finding of this study applies to these paracudample households who
have access to Aloe based livelihoods. They carmot regarded as
representative for all pastoralists and agro-pabsts in Borana. However,

these insights provide an impression of how thelilmods diversification
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strategies can be supplemented by Aloe based poduBorana and similar
agro-ecologies and vegetation covers in the couiitng constraints are likely
to exist elsewhere and set the frame of Aloe baseduction potential as well
as engagement in additional activities, perhaps evithin most rural, small-

scale pastoral and agro-pastoral households innAora

The fact that different livelihood strategies weatentified indicates a tendency
that calls for different targeted interventions.eTWloe soap processing
activities are, however, currently not equally asilgle to all households. As
the non-livestock activities are to be conducteditger additional activities or
alternative activities, it is possible that evea goorest household can benefit.
Therefore, prioritizing a focus on Aloe based a&tive livelihood
diversification activities hence appears to be rtiwst reasonable strategy, as

the strategy is to address the destitute househsldsll.

The finding of this study reveals a positive atatistically significant effect
of the project on participants, an effort of suamdkplays a vital role in making
pastoralists and agro-pastoralists market orieatetimakes them better off by
making their aloe soap making a business enterpfise increased level of
input use (ingredients, machineries/equipment, aradket information and
access) by the side of participants made them logarads of the increased
productivity and earners of higher net income arafifs. The development of
input market of such kind which is participatorysupplied by the private
sector, integrated (multifaceted), and sustainalille the provision of market
information and new ways of doing can increase thelfare of the

communities in the long run and income in the shamt

In addition, it was observed that the interventitimst were delivered by the

project were not the kind that develop dependengyd®me among the
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beneficiaries. It was a kind of making beneficiargelf-reliant and resilient as
to from where Aloe plant is found, as to how tompldomestication and
conservation of the wild Aloe plant, to whom tolsaid more interestingly as
to how to make informed decision regarding aloeps@aoducing and
marketing. Therefore, there has to be such antutistn which serve as a
bridge among the stakeholders, stimulate the udé¢TéiPs like the abundant
and underutilized Aloe plants in the region infongnthe pastoral development
offices and the CBOs (co-operatives) and ‘innovatimowledge adviser’ in
the nation at large. Moreover, scaling up of theeA$oap value chain initiative
practice of the project to other places has paramnamportance for the
development endeavor of the pastoral areas in Witk enhancing food
security of the rural poor and mitigation of theaious climate change

affecting them.
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Appendix 1: Aloe Vera Plant and the Bioactive CheahConstituents

Source: Adapted fromh{tp://mumbai.olx.inAloe-veraproducts-id-4852352




