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Abstract

Livelihoods of the rural people of Ethiopia depamdagriculture. However, erratic nature of rain anelvalence
of drought in the country make agricultural prodmeta challenge. To counter this problem, use efatwailable
forest resource for non-timber forest products pobidn is the most promising option. Nevertheless,
systematic and rigorous analysis on contributiothef product to income and food security to houkkEhwas
made. This study, therefore, was conducted in tabe¥o Woreda of Borana Zone, with the objectivés o
identifying determinants of household food secuirtyhe study area, to assess contribution of nobédr forest
products to household food security, and to anallyeechallenges in getting contribution from namer forest
products to the rural household food security. Teguired data set for the study were gathered pilyma
through survey method from 160 randomly selectedpda households both from non-timber forest prosluct
participants and non-participants (80 each). A psie sampling procedure was used to select 2 PAs.
Structured interview was used as data collectiothate Supplementary, secondary data were collefcted
various sources. Household calorie consumption ocetif data collection was followed to determine doo
security status of sampled households. The date aealyzed using descriptive statistics like meaandard
deviation, percentage and frequency distributiomivekiate analysis such as t-test and Chi-squéjedsts were
also used to compare characteristics of non-tinffr@st products participants and non-participantaigs. The
binary logistic regression model was run to essiiblivhether and to what extent income from non-tinfibeest
products (NTFPs) along with other variables inficenfood security status of households. Among 12
explanatory variables included in the logistic mp8eof them were significant at less than 5 pergeabability
levels. In general, the empirical analysis, likenymaother similar studies, confirms that non-timderest
products production would have positive impact weoime and food security of beneficiary householdsis,
the concerned GOs and NGOs should join hands fgosuthe improvements of such non-timber forestipos
production.
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1. Introduction

Non-timber forest products from forest and forestds are important sources of livelihood in mamalrareas
of Ethiopia (Mulugetaet.al., 2003). The economic values of these productsdme circumstances can
overweigh the other form of land use alternatives. example, the income of many rural householdsdstern
parts of Ethiopia is supported through the non-émfiroducts collection of species and honey froeftiest.

Non-timber forest products (NTFPs) constitute apanant source of livelihood for millions of peodeross
the world. In India alone it is estimated that 088rmillion people are dependent on NTFPs for thebsistence
and cash income (Shanketral., 2004). Forest-based activities in developingntoes, which are mostly in
NTFPs area, provide an equivalent of 17 million-fithe jobs in the formal sector and another 3Qianilin the
informal sector, as well as 13-35% of all rural fiarm employment (Duong, 2008).

NTFPs were for long overshadowed by timber prodants has received increased policy and researehtiath
only in the last few decades. This policy and reseattention was based on three propositions (drand
Ruiz-Perez, 2001): The first was that NTFPs coutatsignificantly to the livelihood and welfare foouseholds
living in and adjacent to forest. Secondly explida of NTFPs has ecologically less destructiventkianber
harvesting and other forest uses, and the thirdtpeas that NTFPs production and development bingia
foundation for sustainable economic developmenticcaeduce tropical deforestation. These proposstion
encouraged researchers to put much effort on tterrdmation of monetary values of NTFPs as welthaesr
contribution to overall livelihoods.
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Shanker and Peters (2004) argue that the conwibati NTFPs based livelihoods have more potentiagro-
forestry cultivation system than through naturaleft exploitation. Intensive production and managamof
NTFPs in anthropogenic vegetation type and semiedtication better contribute to the livelihoods avelfare
of people dependent on the forest due to theirgrighoductivity. However, these propositions ailésibject to
policy debate. So addressing these policy issugsres an improved understanding of how householgsact
with forest resources and their behavior to colMTEPs from forested landscape.

For the past three decades, there has been a grawiareness of the importance of NTFPs especiatljobd
and medicinal uses. This growing awareness is nigt for the role they play in the subsistence ecoyobut
also for their potential and real contribution tteteconomies of many developing countries (FAO,6200
Similarly, NTFPs are important forest products eggddy in dry land areas where they form alternatsources
of livelihoods. They also contribute to povertyeaihtion through generation of income providing doand
improved nutrition, medicine and foreign exchangenangs (Chikamai and Kagombe, 2002). Research olone
six communities in Tanzania found that farmers wagving up to 58% of their cash income from thé of
honey, wild fruits and vegetables (CIFOR, 2006).

According to Gardei (2006), the majority of farmingmmunities in South West Ethiopia are forest depat.
The forest is the major source of their livelihoadd subsistence by providing them a variety of NS.FP
According to the study more than 65 percent oftheseholds who were involved in NTFPs did earn nioae
one thousand Birr in a year from the productioN®fPs alone, while around half of the people usefdinest to
generate cash income. For many Ethiopians, the yneamed from collecting, selling or processing IR§F
provide an indispensable contribution to houselrmtdme and food security. Income from NTFPs enailes
households to purchase consumable goods and pawdar expenses. The most important NTFPs thatrgtene
substantial income to rural household and foreigmencies in Ethiopia are wild coffee, honey, aradural
gums and resins.

Similarly, Mulugetaet al. (2003) also explained that the average annudl te®me generated per household
from collection and sale of oleo-gum resin wasnested to be US$ 80.00. This income contributes2t6% of
annual household subsistence, and ranks secomdiedtgtock in the overall household livelihood tdinutions

to rural households in Ethiopia.

The considerable contributions of NTFPs to ruraldehold livelihoods and the overall national econdrave
been documented from different parts of Ethiopia #imere is a growing wealth of information avaiibl
However, most of the information concentrates otlamel resources and southwestern moist forest afdlais
all, there are still a lot of studies needed fraaniaus localized areas to have a reliable natistaistics on the
contributions of NTFPs in Ethiopia. One of the geqdic areas in Ethiopia that is understudied ésBbrana
Eco-Region. Owing to its diverse ecosystem and bioliversity, the region has a rich NTFPs butrble that
these forest resources play in the rural livelitodlittle documented (Pol, 2002). Recently, iis #hrea several
development efforts are undertaken to reconcileecic development with biodiversity conservationbétter
grasp of how and why local people use the resowtmsd them is deemed critical to the long teratization
of both objectives. Therefore, the focus of thisdgtis to provide information on the role of NTF®s rural
livelihoods and food security.

2. Definition and Concept of NTFPs

The term ‘forest product’ almost immediately bringgs mind wood and wood-based products, but theee ar
equally important non-wood products that are ctdlddrom the forests. These include all botanieaid other
natural products extracted from the forest othanttimber, known as Non-Timber Forest Products (RE)F
NTFPs are components of the forest system that @xisature and are generally not cultivated. Namber
forest products (NTFPs) are plants or plant pdwds have a perceived economic or consumption \altfecient
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to encourage their collection and removal from theest. It can also be referred to as all the ressior
products that may be extracted from forest ecosystrd are utilized within the household or are reta#t or
have social, cultural or religious significance (BA2005). These include plants and plant matetiaéd for
food, fuel, storage and fodder, medicine, cottag®\arapping materials, biochemical, as well as atsirbirds,
feather, reptiles and fishes. NTFPs which are segefrom within and on the edges of natural arstudbed
forest, may be all or part of a living or dead plaichens, fungi, or other forest organisms. leréfore,
represents a diversity of potential products soadfier by a wide variety of people on a continuursaales and
intensities (FAO, 2005).

Many households in rural and forested areas arthdvorld depend heavily on NTFPs for survival. \6lor
Bank (2001) estimates that one out of four of tlmeladis poor depend directly or indirectly on forgsor their
livelihood. During the last decade, there has baedramatic increase in interest and research of A¥TF
(Shillington, 2002). This is due to the increasmggognition of the fact that NTFPs can provide inot
community needs for improved rural livelihood, aimite to household food security and nutritionlphto
generate additional employment and income, offgpodpinities for NTFP based enterprises, contritiote
foreign exchange earnings, and support biodiveesity other conservation objectives (FAO, 2006). Wacal
people use varieties of wild plants in traditionalys for their daily requirements as well as priynagalth care.
Some 80 percent of the population of the developindd use NTFPs for health and nutritional neddi$iQ,
2000).

A large proportion of rural people use NTFP worldei Researchers have identified NTFPs as key ressum
a strategy to overcome difficulties in time of urtaety that can be pursued by workers who finchtbelves
without jobs, and by individuals whose employmeppartunities are chronically limited by age, gended
disability. The independent nature of the activétalso suitable for people who do not fit comfblyawithin the
demands of contemporary wage labour.

The primary requirements to work with NTFPs arewlsalge of products, their uses and locations, haditne,
energy and mobility to access (Piereeal., 2002). Moreover, Shillington (2002) also statiat many
international development agenda promote NTFPsoals tfor sustainable development. The promotion of
gender equity materializes through NTFPs’ ability improve the economic situation of households by
incorporating women as key actors, since they neizeg as the main extractors, processors, and measkéSo
NTFPs are viewed as a potential means to betterlittedihood strategies of rural populations while
simultaneously sustaining the biodiversity of fdegsareas.

3. Food Security Definitions and Concepts

Food security is a concept that evolved over tiffigere are many definitions of food security (Hodi
2001). The most widely used definition of food securitygisen as ‘...access by all people at all times tough
food for an active, healthy life...”. The essenti@raknts are the availability of food and the abiidyacquire it
(World Bank, 2002).

In a broader way, Maxwell (2001) defines food siguas ‘...a country and people are food secure wheir

food system operates in such a way as to removehdie will not be enough to eat. In particulagd security
will be achieved when the poor and vulnerable,ipalgrly women and children and those living in giaal

areas have secure access to the food they want.

Attaining food self-sufficiency alone does not resagily imply the achievement of food security. Man
countries those used to be considered as selttuftiin food were found to be food insecure beeahsy lack
either an efficient food system or the capacitjhi level of food entitiement. This indicates tha&ining macro
level food self-sufficiency does not ensure thei@tment of household food security (Getahun, 2003)
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Therefore, food security strategy has to addresséimld-level food production through investmenfdod
production and storage.

The concept of household food security is a mocenedevelopment and the bulk of literature datethf1980s
equating national food security with food self-&iffincy is a problem that needs to be clearly ustded. Food
self-sufficiency is essential but not sufficienthigtes for solving household level malnutrition amdusehold
food insecurity problems (Rukuni, 2002). Hoddin¢2001) indicates that household food security nyainl
conditioned by factors, which are related to thecpss of acquisition, household procurement stiegeand
socio economic condition of the society. With regtr this, the key elements that are critical tagehold food
security are availability and stable access. Thmdo is further influenced by the different souroédood and
handling patterns which facilitate the time dimemnsof food availability in the household.

4, Resear ch M ethodology
4.1. The study area

Yabello Woreda is situated in Borena zone of Oromagion some 570 km south of Addis Ababa. The Wared
consists of 23 Peasant Associations (PAs). Thé larid area of the Woreda is estimated to be ab809 knf

of which 31 kniis cultivated, 338 kris covered with forest, 681Kis bush and shrubs, and 490Gksnwood
land (WBISPP, 2003). The altitude of the area rangem 1000 to 1700 meters above sea level. Thenmea
annual temperature ranges from*l% 24°C and a prominent feature of the ecosystem is thatie and
variable nature of the rainfall, with most areaseieing between 238 mm and 896mm annually, withgd h
coefficient of variability ranging from 18% to 69%.

The total population of the Woreda is 91,6f8ale 45487 and female 46192). The dominant etgrocp is
Oromo (CSA Population Projection 2010).

Livestock production is the major components of fdwening system in the study area and contributethé
subsistence requirement of the population, amomgrptin terms of milk, and milk products and meat,
particularly from small ruminants. According to ttistrict Agricultural and Rural Development Offi¢2010),
the Woreda's total population of livestock is estied to be 413,766. Among this, cattle populaticcoants for
56.3% followed by goat 23.9% and the remaining &#8%. The proportion of sheep and camel are 14386
5.5% respectively.

In general, the Woreda is desighated as famineepaord frequent crop failure is a common problemallgu
leading to food shortage. Drought induced food doséy has been a common recurrent phenomena
exacerbating the vulnerability of resource pooartmiouseholds in the area to be food insecure.

4.2. Sampling technique and sample size

This study used multi-stage sampling technique liiciv both purposive and random sampling techniguere

applied. At the first stage, out of 13 Woredas ofdha zone, Yabello Woreda was selected purposheted
on the production of non timber forest products #mel researcher’'s personal knowledge of the aredhd

second stage, out of the total of 23 kebele adinitisns of the Woreda two kebales were purposiselgcted
based on their potential of producing non timbee$b products. In the third stage, the househaidbe areas
were categorized into two strata, i.e., NTFPs pigdints and non-participants. Then, 160 sampledimlds, 80
from each category were selected randomly usinggiility proportional to the size of the populatioheach

kebele from which the sample households were drawn.
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4.3. Data source and method of data collection

Quantitative and qualitative data were collectednfrprimary and secondary sources. Primary data were
collected from 160 sample households drawn fromdI&3useholds residing in A/galchet and Elwaye P&
data collected include information on: householdrabteristics (education, age, family size, sehgusehold
assets, household income, livestock holdings, el and on household food security indicators.

Secondary data relevant to the research work whscted from the NTFPs association; Woreda offioés
Pastoral and Rural Development. The informatiofutthes the detailed data with regard to agricultaral other
development activities of the area.

To generate information at household level, houselevel survey was undertaken using structuredrigw
schedule. Prior to conducting the interview, pr&-tef the interview schedule was undertaken withk&§
informants in the study area and accordingly revisvas made and finalized. Five enumerators wenaiited
based on their proficiency in communicating usinigAOromo language, educational background, arat pri
exposure to similar work. Training was given to meuators on the content of the interview schedul@é a
procedures to be followed in the process of condgdhe interview.

Only NTFPs participants were administered with tjoes related to NTFPs data in order to estimateetary
benefit to NTFPs participants. To determine foodusigy status of the sample households, data weltected
on the amount and type of food items consumed lgéioolds for 7 days through posing questions to @mom
who were most responsible to prepare food for dineilfy.

Focused group discussions were also carried ohttiv participant members of sample householdsdardo
generate information on overall management aspiettiteoproduct and in the mean time site observatias
made to make a note on the way the agro-pasterdiéstdling the products. In addition the discussivere
held with the non-participant members of sampleskbolds to gather information on the reasons of not
participating in the NTFPs. Furthermore, reviewdo€uments from different offices was also caroet

4.4, Methods of data analysis

The data generated was coded and entered into Séf®&re for statistical analysis. Descriptive istats like
mean, standard deviation, frequency distributiowl percentage were used to examine and understarsibtio-
economic situations of the sample respondents tfiraomparing NTFPs participants and non-particgahhe
t-test and chi-square were also employed to comih@réwo groups (NTFPs participants and non-paicis)
on certain variables.

The food items consumed by sample households'iealontent was computed using calorie conversible taf
EHNRI (1968) and household members were also ctedveéo their adult equivalent. Then, the amountotsl
calories consumed by each sample household wasutech@nd divided by 7 days to get per day calorie
consumed by household. This figure was dividecdhéoAdult Equivalent (AE) of respective householdd this
would give the amount of calorie available per AE éach sampled household. Thus, those househgplidé er
greater than the minimum amount of calorie requ{&iDOkcal) was put under food secured otherwisdounl
secured (Hoddinott, 2001). The situation of housstHfood security within NTFPs participants and non-
participants was also seen independently.

To test the hypotheses, a probabilistic model isciied with food security as a function of serieb
socioeconomic characteristics. The dependent parisbdummy variable, which takes a value of zermie
depending on whether a household is food secur®iiHere, the main purpose is to determine thealiity
that an individual with a given set of attributdlvall in food secure or insecure groups.
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Linear probability model (LPM), logit or probit mets can be used to estimate dependent dichotonawiabie.
Although linear probability model is the simplesttimod, it is not logically attractive model in thahas some
econometric problems like no normality of the dibanceqU;), heteroscedastic variances of the disturbances,
non-fulfillment of 0<E(Yi/X)) <land lower value of¥, as a measure of goodness of fit. Therefore, finea
probability model is not appropriate to test thatistical significance of estimated coefficientdag, 1994;
Gujarati, 1995).

Unlike linear probability model, logit model shauarantee that the estimated probabilities incréasenever
steps outside the 0-1 interval and the relationdt@fween probability (P and explanatory variable (Xis
nonlinear (Gujarati, 1995).

Thus, a logistic model was used to identify theedminants of food security and to assess theirtivela
importance determining the probability of beindand secure.

5. Results and Discussion

5.1. Food security status of the households

Household food security was assessed by analyzingetold food calorie consumption within 7 daysgsi
data on food type and amount consumed. Gross holgsétod consumption for 7 days was converted into
calorie, and divided the calories figure by the bemof Adult Equivalent in the household and thes tesult
also divided again to 7 days which resulted ingarié for average calorie consumed per Adult Eqeivaper
day in a household. Based on the result, househads categorized into food secured and food insetzaking
2100 kcal consumption per Adult Equivalent per daycut off point (Hoddinott, 2001) which is minimum
calories required for AE per day. From the totahpke households, 76 households were food securedevas
the remaining 84 households was food insecure {sdde 1). The food security situation between NTFPs
participants and non-participants was differente NTFPs participants were in better position theat bf non-
participants. About 65 % of NTFPs participants wéoed secured where this was only 30 % for non-
participants. The chi-square test indicates thateths significant difference between participaatsl non-
participants with regard to food security situation

Further analysis was made to see the positionrapkahouseholds with regard to calorie consumpfianthis
effect, the data on household calorie consumptemAalult Equivalent was categorized taking 210Gila cut
of point. Those households more than this valuefeod secured but with different value and less face
insecure (Table 2). Out of 84 sample householdstifitd as food insecure, kilocalorie (kcal) congiion of
37.5 % falls between 287.39-1500Kcal. If we seette groups separately, 26.2 % of NTFPs participamid
48.8 % of non-participants were found in this catggIn both cases, the major proportion of foodeture
households was found to be in this category. Odivad insecure NTFPs participants, 75 % (21 ow8)fwere
in this category and whereas it was about 70 %m(f&6 food insecure non-participants, 39) were is th
category. From the Table 18, it is also possiblget® that there is also difference within food seginouseholds
in terms of calorie consumption. Calorie consumptié 33.8 % sample households of NTFPs participaste
found in the fourth category. However, it was oh8/8% for non-participants. This analysis implieatf NTFPs
participants who were food secure were in a b@ibsition than non-participants in terms of amountadorie
consumption. But, there were no as such differencamount of calorie consumption for food insecure
households of NTFPs participants and non-particgpadowever, the majority of them were located ffam
minimum calorie requirement.
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5.2. Theresults of logit model

The model result (Table 3) indicated that coeffitseof three variables were significantly differdrdm zero
and found to affect food security status of thededwlds in the study area. However, all variablestshowed
the expected sign. Livestock ownership and inconsenfNTFPs were significant at the 1% level; labour
availability was significant at the 5% significarlesel.

Family labour is the main source of work force faral community in the study area. The result & thodel
indicated that the variable had positive relatigmstith food security of household and it was siigiaint at less
than five percent probability level. The margindfeet implied that, keeping other factors constathi
probability of household to become food securedases by about a factor of 0.2590. Family labotndskey
inputs in motivating the household to invest mameagriculture or rural employment that can fetcghler
incomes which intern contribute to household foedusity. This finding is consistent with the resaftother
studies (Adhikargt al., 2004).

In the study area, livestock production is an intgpoir source of income. The result indicated thegdiock size
measured in TLU was positively and significantlg@dated with food security of households. Agrotpisists
who had large livestock were better off in foodwéyg than those who had few livestock. Livestockdqucts
like milk and meat are used for direct consumptidme result is significant at 1% probability levEhe result of
the model indicated that other things held constiet marginal effect in favour of being food secincreases
by a factor of 0.0862 as the total livestock haldaf household increases by one TLU. This findgdnsistent
with the result of other studies (Abebaw, 2003; &en 2006;). The possible explanation is that fodshave
many socio-economic benefits to farm households ardperceived as indicators of wealth status. dtbek
serves as draft power, manure source, cash inconreesthrough sale of animal product and live afgnia
times of food shortage to buy grains, which ultiehathelps farmers not to lose productive assethvhiill
have significant impact on subsequent year prodnaind productivities. The household having lasjee of
livestock can have better food security status, thedefore the possession of more livestock impby tigher
likelihood of food security.

Income from NTFPs builds the capacity of those guastoralists who participate in the products abiden.
Therefore, from the income, agro-pastoralists &bleurchase food crops and at the same time itlesdtem to
purchase agricultural inputs to produce more faogs. The model result indicated that the incomenfNTFPs
has positive relationship with household food siég@t 1% significance level. The result of the giaal effect
indicated that all factors kept constant as incavhehousehold increases by one Birr, the probabitify
household to become food secured will increaseldputa0.6299. This is due to the fact that the fdleFPs
plays in the total household livelihood strategids;provides subsistence goods like fuel wood, dian
construction materials, and forest coffee and hamewg source of cash income. They also serve afety et
function (coping strategy) particularly during stialls in agricultural products, which is parallgith research
findings by Shackleton and Shackleton (2004) ancbByand Arnold (2001) who showed that dependence on
NTFPs increases during period of a shortfall iniadture production. Similarly, Pattanayak and S{2000)
reported that commercial NTFPs can be an importantral insurance against unexpected agricultistl r

5.3. NTFPs, household income & food security

Under this section, a brief explanation is givesdihon the results of pervious sections on NTF&gséhold
income and food security. Pastoralists and agrtepalsts who have participated in NTFPs collecfinereased
cash income from the products. The findings of ttisdy indicated that, through participation of NPEF
collection, the pastoralists and agro-pastoralise&se able to generate a good amount of income, hwhic
contributed significantly to the households' inconiis revealed that participation of NTFPs hasapaunt
contribution to household income in the study area.

Besides, participation of NTFPs had positive ctwtiion to household food security through its citnttion in
production of subsistent foods and building capacit pastoralists and agro pastoralists to purctfase
stables. The result of this study also showed ihedme from NTFPs collection found to be signifittan
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determined the probability of household to be feedured or not indicating that the NTFPs contrihutethe
households' food security through its effects dmegiging household subsistent foods production etk tbased
entitlements.

6. Conclusion

The livelihood of the households in the study atepend on portfolio of activities in which NTFPsise of the
major role player. The collection of NTFPs is tha@jon cash income source to this rural. The usehefd
products adds crucial dimension to a diversifigdlihood base, thus act as a safety net partiguwenen there
is a short fall in agricultural production to mirima risk and fill the gap of food shortage. NTFRstigipants
were in a better position in terms of livestock ership, asset value and participation in credmmilarly, larger
proportions of NTFPs participants were found tofded secured than that of non participants. Gelethé

major bottlenecks affecting productivity of NTFPs poor market access and infrastructure. Improvirg
existing poor market infrastructure will simultamesty solve related problems that limit the develepim
potential of the study area. Unfortunately, foresterage and forest resources of the study aredemiaing,

which may affect future prospect of sustainable R3Fand thus livelihoods. In this regard concertéolrts

from all actors are needed to reverse the situatimugh an appropriate forest management strategy.
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Tables

Table 1. Food security status of sample households

Food Security Status Participant Non-participant Total y-value p-value
(n=80) (n=80) (n=160)
n % n % n %
Food Secure 52 65 24 30.0 76 47.5 19.649*** 0.000
Food Insecure 28 35 56 70.0 84 52.5
Total 80 100 80 100 160 100

*** Sjgnificant at 1% level
Source: Own Survey (2012)
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Table 2. Households’ calorie consumption per AE

. . Participant Non-participant Total
Kilocalorie

. =80 =80 =160
Consumption/AE (n=80) (n=80) (n )
n % n % %

287.50 -1500 21 26.2 39 48.8 60 37.5
1500.01-2099.99 7 8.8 17 21.2 24 15.0
2100-2500 18 22.5 5 6.2 23 14.4
2500.01-3500 27 33.8 15 18.8 42 26.2
>3500 7 8.8 4 5.0 11 6.9
Total 80 100 80 100 160 100
Source: Own Survey (2012)
Table 3. The Maximum Likelihood estimates of Binangit Model (BLM)
VARIABLE B S.E. M.E. Sig.
SEX 0.298 1.592 0 .0605914 0.852
AGE 0.022 0.063 0.0042929 0.728
EDU 0.972 0.741 0.1915462 0.190
FMLYSIZE -0.258 0.308 0 -.050922 0.402
LANDCULT 0.370 0.618 0.0729074 0.549
LIVESTOCK 0.438*** 0.160 0.0862491 0.006
EXTENTION 0.184 1.076 0.0362425 0.864
CREDIT 2.008 1.872 0.3444914 0.284
NTFPINCO 3.574%** 1.079 0.6299799 0.001
PRXFORST -0.183 0.154 -0.0361549 0.233
LABOUR 1.314* 0.638 0.2590557 0.039
DISTMARKET -0.090 0.170 -0.0177511 0.596
CONSTANT -7.376 4.218 0.080

-2 log likelihood 43.278
Nagelkerke R Square 89 %

** ***_ Indicate significance at 5 %, and 1 % ldvwespectively

a. Based on a 50% probability classification scteme

b. Correctly predicted food-secure households baseti50% probability classification

Source: Model output
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