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Ecotourism is a recently emerged concept described as an ecologically friendly, economically and
socially viable form of tourism. Its aims are to conserve the environment and local culture, and to
ensure the major beneficiary and participation of local communities. This research aims to analyze the
determinants of community based ecotourism and its livelihood impact in local community. 213 sample
households consisting 107 program and 106 non-program groups were randomly selected from 5
program and 5 counterfactual kebeles, respectively. Primary data were collected through
guestionnaires, interviews, field visits and focused group discussions. Results of the impact evaluation
model (PSM) after eliminating the difference between the two groups revealed significant difference
between program and non-program households in terms of total net household income and tourism
service revenue. It can be concluded that the impact of the program intervention among participants
have much influence on their livelihood. The result of logistic model regression on the factors
influencing livelihood showed that the two were affected by the same set of variables except age and
family size which positively affected income and productivity separately and respectively. Whereas,
ownership of land and livestock, awareness and being concerned for natural resources and access to
credit were found to increase net income significantly. Therefore, ecotourism program policy
interventions should consider the aforementioned factors influencing households’ tourism income to
create positive impact on the livelihood of farm households. The participation and collaboration of
different ecotourism stakeholders is suggested to promote community based ecotourism program and
its role in the area.
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INTRODUCTION

Community-based ecotourism is a way of conservation through escalating protests and subsequent dialogue with
and tourism development which emerged in the 1980s local communities affected by international attempts to
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protect the biodiversity of the earth. This is due to older
conservation movements that disregarded the interests of
local inhabitants (Brockington, 2002). The essence of
classical conservation was to protect wilderness and
wildlife areas of pristine wilderness that were largely
untouched by humans. All people inhabiting these areas
were removed from the land and displaced onto marginal
land surrounding or nearby the newly protected land. It is
estimated that 20 million people were displaced from their
land (Veit and Benson, 2004).

In 1975 the International Union for Conservation of
Nature (IUCN) and the World Parks Congress recognized
the rights of indigenous people and to recognize their
rights to the protected areas (Cholchester, 2004).
Understanding  people—ecosystem interactions is
important in conservation (FairHead and Leach, 1996). In
different parts of the world, humans and ecosystems
have co-evolved, which has led to the development and
refinement of local and traditional knowledge and
management strategies through constant adaptation and
learning. One strategy of community-based conservation
is co-management of a protected area (Child and Jones,
2006)".

Local communities’ engagement is essential to have a
goal and to work together in activities related to
ecotourism that promote conservation as well as their
benefits. While groups can contain mutual, overlapping
and divergent interests and perspectives, the goal binds
people together giving them a common identity despite
individual differences (Forgie et al., 2001). A wide range
of motivations can lead to establishment of community
conserved areas; these include: concern for wildlife
protection; to secure sustainable access to livelihood
resources to obtain sustainable benefits from ecosystem
benefits; to sustain religious, identity or cultural needs, to
secure collective or community land tenure, to obtain
security from threats, and to obtain financial benefits. On
the other hand, these areas are critical to an ecological
and social perspective in many ways. They help in
conservation of threatened species, provide corridors and
linkages, offer lessons in integrating customer and
statutory laws, help communities in empowering
themselves etc (IUCN, 2006).

Concerns over the application of community in natural
resource management demonstrate the need to
rigorously examine partnering communities to understand
how social differentiation shapes the effectiveness of
these initiatives. This is made all the more necessary with
the rising critique from some sectors as to the social and
ecological effectiveness of community conservation.

Public participation in scientific assessments adds local

! Co-management combines local peoples’ traditional knowledge of the
environment with modern scientific knowledge of scientists [Chiled and Jones,
2006)]. Community-based ecotourism initiatives are bottom-up activities that
bring individuals and organizations together to work towards achieving desired
goals such as conservation, local peoples livelihood development and
improvement of tourists enjoyment (Forgie et al., 2001).

and indigenous perspectives to scientific knowledge
(Funtowicz and Ravets, 1990). Assessments with local
participation are able to incorporate a more pluralistic,
increase public confidence in scientific findings, and
ensure representativeness in scientific processes
(Backstrand, 2004).

Ecotourism has become one of the fastest growing
segments of the tourism industry in the world (UNWTO,
2001). The declaration of the year 2002 as International
Year of Ecotourism by the World Tourism Organization
reflects the importance of ecotourism in the global
industry. It provides better linkages, reduces leakages of
benefits out of a country, creates local employment,
creates multiplier effects and fosters sustainable
development and greater impact on biodiversity
conservation (Khan, 1997; Belsky, 1999). However, the
roles of community-based ecotourism benefits in Ethiopia
are insignificant as compared to the various resources
the country has. The tourism industry in Ethiopia is
mainly associated with historical and cultural attractions
and the contribution to employment opportunities; foreign
exchange earnings and improving the welfare of local
people (Gezon, 1997; Mbaiwa, 2003) are inadequate.
Hence, community-based ecotourism has been given
much attention in Ethiopia in general and Adaba-Dodola
in particular due to its importance in conservation and
local people’s livelihood improvement.

The popularity of community ecotourism is largely
attributable to the impacts on local people livelihoods and
the rise of sustainable development as the guiding
discourse for environment and development planning. It
has the potential to become a driver of sustainable
tourism development providing opportunities for the
development of the disadvantaged, marginalized and
rural areas. It plays a vital role in poverty alleviation and
generating income for local communities without
destroying the environment (Ceballos, 1996). It stimulates
economic development and social wellbeing of people
and at the same time preserving the natural environment
and cultural heritage through awareness creation (Isaac
et al., 2012). Adaba-Dodola community based ecotourism
is, established 1995 with the help of GTZ, one of the
ecotourism sites mainly managed by involvement of local
communities. Its objective was to improve the local
communities’ livelihood through ecotourism in which the
income was generated from tourists. There is variation in
terms of local communities’ engagement in this
ecotourism project by participants and non-participants.

However, there are local communities that have not yet
been involved in ecotourism activities and even the level
of household involvement varies from one kebele to
another. Moreover, the forest coverage in different
kebeles also varies. Hence, the overall perspective of this
study is to determine the effect of ecotourism on
livelihood of local communities in comparison between
participant and non-participant and among households of
different kebeles. Hence, understanding the livelihood
effect of community based ecotourism between
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participants and non-participants as well as among
different kebeles is essential for better participation and
benefit of local communities. Moreover, there was no
detailed investigation made to identify the effect of
community-based ecotourism on livelihood of local
communities. Therefore, this particular study aims to
investigate the contribution and impact of community
based ecotourism activities on livelihood of local
communities in the Adaba-Dodola area.

THEORETICAL FRAMEWORK

One of the fundamental interests of impact studies in
adoption of technologies is whether a particular
intervention, as designed, is effective in accomplishing its
primary objectives. However, the estimation of the impact
of adoption of policies or technologies based on non-
experimental observations is not an easy task. The main
challenge of a credible impact evaluation is the
construction of the counterfactual outcome, that is, what
would have happened to participants in absence of
treatment (Heinrich et al., 2010). Since this counterfactual
outcome is never observed, it has to be estimated. In
experimental studies, this problem is addressed by
randomly assigning improved seeds to treatment and
control status, which assures that the welfare outcomes
observed on the control households that adopt improved
technology are statistically representative of what would
have occurred without adoption. However, improved
technology is not randomly distributed to the two groups
of the households (adopters and non-adopters), but
rather the households themselves decide to adopt or not
to adopt based on the information they have. Therefore,
adopters and non-adopters may be systematically
different.

Several methods have been used to study impact of
ecological changes in different countries. In Lesotho,
Kaliba and Rabele (2004) and in Philippines, Shively
(19984, b) have used linear regression to study impact of
short- and long-term soil conservation measures on
wheat vyield and contour hedge rows on vyield,
respectively. Shiferaw and Holden (2001) have used cost
benefit analysis on experimental trials to study the impact
the Soil Conservation Research program in two high
rainfall highland sites in Ethiopia. Numerous researchers
have used econometric analysis and cross sectional
survey data to estimate the impacts of policy measures in
the different parts of Ethiopian highlands (Holden et al.,
2001; Benin, 2006; Kassie and Holden, 2006; Pender
and Gebremedhin, 2006).

These studies, however, suffer from a number of
methodological problems, which can either under or
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overestimate impacts of participatory eco tourism on
livelihood. First, comparisons are not based on
comparable observations, which can yield biased
estimates (Heckman et al., 1998). Second, all studies
assume a single equation model where resource use
change has only intercept effects and the same set of
variables equally affect both participants and non-
participants, without testing this assumption empirically.
Third, none of the studies account for unobserved
heterogeneity that might impact results. For example, in
addition to having the limitation of small sample size (50
households), Kaliba and Rabele (2004) did not control for
social group characteristics. If there is asymmetric
distribution in group change across social groups and
households and correlation  between livelihood
improvement and group attributes, estimation of
participatory eco-tourism impacts on livelihood may lead
to inconsistent estimates. Other studies also do not
consider the effects of important variables, such as group
decision making networks and migration characteristics.

The matching approach is one possible solution to the
selection problem. It originated from the statistical
literature and shows a close link to the experimental
context. Matching applies for all situations where one has
a treatment, a group of treated individuals and a group of
untreated individuals. These include; double difference or
difference-in-difference (DID) reflexive comparison and
propensity score matching (PSM). Propensity score
matching (PSM) has become a popular approach to
estimate causal treatment effects and increasingly
applied in the policy evaluation community (Baumgartner
and Caliendo, 2008; Heinrich et al., 2010). According to
matching theory (Rosenbaum and Rubin, 1983; Jalan
and Ravallion, 2003; Bryson et al., 2002), the logit model
via which the propensity score is generated should
include predictor variables that influence the selection
procedure or participation in the program and the
outcome of interest. Several factors guide selection of
predictor variables. In the present study, explanatory
variables of the logit model will be identified using
findings of previous related empirical studies, project
selection criteria, and own field observation.

We will include as many explanatory variables as
possible to minimize the problem of unobservable
characteristics in our evaluation of the impact of the
program.  Accordingly, variables that determine
households’ decision to participate in the participatory
Eco-tourism activities that will affect the outcome
variable, that is, livelihood index/household income are
included. In other word, variables which are not affected
by being participant in the program or not or those
explanatory variables which are fixed throughout are
assumed to be used as explanatory variables. Based on
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economic theory and knowledge about previous research
and also information about the institutional settings
socioeconomic, demographic, and institutional and
household and community level factors are hypothesized
to determine participation. Detailed description of the
variables-related hypothesis is presented in the Definition
of variables and working hypothesis section.

The second stage in the PSM procedure is choosing a
matching algorithm that will use the estimated propensity
scores to match untreated units to treated units. There
are several matching algorithms; however we will present
in literature review part the most commonly used for
comparison purpose. However we will select the best
fitted one for our case. To estimate the impact of program
intervention, following the literature of program
evaluation, let Y; be the livelihood index when the
individual | is subject to treatment (C=1) and Y, the same
variable when an individual is exposed to the
control(C=0). The observed outcome is

Y=cY, + (10)Y, O

When (C=1) we observe Y1; when(C=0) we observey,.
Our goal is to identify the average effect of treatment
(ATT) on participant and non-participant households. It is
defined as:

ATT = E(Y, - Y| C=1) =E( |C=1-E(¥,|C = 1) .

The evaluation problem is that we can only observe
E(Y,|C = 1) howeverE(Y, | ¢ = 1); does not exist in the
data, since it is not observed. A solution to this problem is
to create the counterfactual, by matching treatment and
control households. Finally, using predicted probabilities
of participation in the program (propensity score)
matched pairs are constructed using alternative methods
of matching estimators. Then the impact estimation is the
difference between simple mean of outcome variable of
interest for participant and non-participant households. In
our case, the mean stands for household livelihood
improvement/household income. The  difference
involvement in Participation in the CBET program
between treatment and matched control households is
then computed. The ATT is obtained by averaging these
differences in adopters’ outcomes (Y;) across the k
matched pairs of households as follows:

» NP
arT =" {{njl—ano} P}
j=t i=1

ATT = (3)

Where, ATT is household livelihood status/household
income, Yjiis the post-intervention livelihood status/
income household j, Yjois the livelihood status/income of
household of the i"" non-participant matched to the |"

participant, NP is the total number of non-participants and
P is the total number of participants. Besides to
determine the significant factors affecting participation
and impact, Logit and Probit models have extensively
been used in the study of households' Participation
decision of different programs (Soule et al., 2000; Franzel
et al., 2001; Tadesse and Belay, 2004; Fikru, 2009). Both
of these models provide the possibility of analyzing the
probability of adoption or non-adoption of introduced
technologies. The response (dependent) variable is
dichotomous taking on two values, 1 if the event occurs
and 0 if it does not. In this regard, the linear probability
models, logit and probit models are the possible
alternatives. Both the logit and probit models yield similar
parameter estimates and it is difficult to distinguish them
statistically (Aldrich and Nelson, 1984).

METHODOLOGY

Adaba-Dodola is found in the South east part of Ethiopia 310 km
from Addis Ababa by road. Adaba-Dodola community based
ecotourism development project was initiated in 1995 to develop a
replicable model for the conservation and sustainable use of
biodiversity in Ethiopia. The project is concerned with the
unregulated access to the natural forests. In the past, all attempts
to regulate access have failed. The forest priority area of Adaba-
Dodola is located on the northern slopes of the Bale Mountains and
its size was decreased by 3% per year due to unregulated access
by wood collectors and livestock herds. Although the area is among
the forest priority areas of the country, overexploitation of timber
and firewood as well as increasing demand of farmland and
overgrazing endanger the survival of the forest. The area was
highly encroached by the surrounding communities and it was on
the verge of total degradation when the project was started. With an
objective of alternative source of income, five ecotourism lodges
which are managed by local communities were established. The
project is involved in activities which generate income through eco-
tourism management. Towards the fulfillment of this, it has
constructed lodges and trekking routes. It also provides camping
sites, horses, tents, guides and others. These services are
addressed to tourists who are interested in sightseeing, mountain
trekking, hunting and looking traditional way of life. Due to the
project, the proportion of the natural regeneration has been getting
highest attention and the locals are starting to manage the resource
properly (Sisay, 2004).

For this specific study, our target groups was the two (Adaba and
Dodola) districts, culture and tourism office, Oromia forest and
wildlife enterprise, and indigenous local communities. Stratified
random sampling technique was employed to select the sample
households from the participant and nonparticipant groups. Adaba
and Dodola districts comprise 35 kebeles in which 18 of them are
from Adaba and 17 of them from Dodola. From these, 6 kebeles are
currently involved or they are direct participants in activities of
community based ecotourism using legal system and 29 of the
kebeles are not involved or non-participants in the community
based ecotourism activities. From the 6 kebeles, 5 of them are in
Dodola and 1 in Adaba is currently involved in the ecotourism
development activity. From these 6 (4 from Dodola and 1 from
Adaba) kebeles from the two districts were selected purposely
based on coverage of forest area, time of establishment and total
number of households involved for better comparison among
different kebeles. For the comparison of CBE effect determination
on the livelihood of participant with non-participant groups, 5
kebeles from 29 kebeles of non-participant groups were randomly
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Table 1. Proportion of sample households from participant and non-participant kebeles.

Participant Non-Participant
sample kebeles | 1O S e 'Y sample kebeles household housenold
Bura Adele 556 50 Berisa 158 15
Denba 150 14 Kechema 248 24
Keta berenda 269 24 Hare genetaa 269 25
Ashena Robe 120 10 Ejersa chumugo 149 14
Bucha 90 9 Weshaa 299 28
Total 1185 107 Total 1123 106

selected. To maintain higher representativeness of the sample the
PPS technique were applied. However, the total sample size will be
determined based on a Cochran (1977) formula: The total number
of households found in target sample kebeles both in participant
and non-participant kebeles were 3362 households (Table 1)
(OFWE?, 2013). The sample size for the participant and non —
participant kebeles was determined based on the following equation.

Data collection

Data were gathered using interviews, household survey, and site
visits and focused group discussion. Secondary data were obtained
from Oromia forest and wildlife enterprise offices of Adaba-Dodola
branch, culture and tourism office of Adaba and Dodola districts
and other concerned organs. For the sake of getting adequate and
relevant information about the impact of community based
ecotourism on the livelihood of local communities, observation of
people going about their daily activities for their livelihoods, an
overview of the local market, shops and any commodities exchange
were conducted. Moreover, observations of what people have and
do not have, and who does what, local price information (e.g. price
of staple foods), exploration of what local people buy and sell, when
and for how much, will assessed for livelihood analysis. General
interviews were carried out with communities from participants as
well as non-participants of community based ecotourism activity.
Accordingly, we interviewed the manager of Adaba-Dodola district
forest and wild life enterprise, chairman of the tour-guide
association, general manager of the farmers union and other
stakeholders. General discussion about livelihoods, resources,
changes; problems were discussed with these key informants of
local communities in both groups. Household surveys were carried
out to gain comparable data to allow for quantification, and to reach
a representative sample. For this matter semi-structured
questionnaire was prepared and one to one interview was used to
get important details about livelihood impact from the target
respondents and it was administered by 10 interviewers for 213
respondents (106 non participants and 107 Participants).

Financial data were gathered by going through project records,
enterprise records, receipt books and discussing incomes or uses
of income with household members. Number of members in
employment of ecotourism activities was also recorded. Assessment
of institutional change, in particular, will be discussed using open-
ended conversations with people to identify changes and continuity
over time. Subsequently, household survey was also developed for
the sake of having the demographic, socio-economic characters of
the households to assess the major determinant impact of
ecotourism development in the livelihood. Finally, to identify the

2OFWLE reefers to ‘Oromia’ Forest and Wild life Enterprises,” Oromia’
Region Ethiopia

attitude and perception of participant and non-participant
household’s Likert scale techniques were employed. Based on
Trochim (2003)’'s recommendation as a tool two FGDs were
conducted on each target groups (Four FGD for the whole study) by
selecting respondents from both groups. In each FGD one
community leader, four elders of villages, and one officer from the
community based ecotourism program, one expert from wildlife and
forest enterprise of the districts, one from culture and tourism office
of each district, government administrators, one from female
association, were selected and discussed on changes, problems,
historical perspective and the effects of the ecotourism development
on their well-being.

Data analysis

The study used descriptive and inferential statistics, and
econometric models to analyze the collected data and address the
stated objectives. Descriptive statistics were used to describe
community based ecotourism activities, practices and the
institutional arrangement followed in the study area. Inferential
statistics were important in defining relationships between variables
considered to draw relevant conclusions about the population. This
method of data analysis refers to the use of percentages, mean,
standard deviations and test of significance in the process of
comparing socio-economic and institutional characteristics of the
participant and non-participant households in the study areas.
Before running the PSM or MLR with respect to the study objective
data were checked for outliers, collinearity and heteroscedasticity.
Accordingly, the existence of outliers was checked using SPSS
explore method (Gujarati, 2002). Then, we employed PSM
approach to estimate the impact of CBECT in livelihood. In the first
step the propensity score was estimated with a simple binary choice
model; logit or probit. As described by Rosenbaum and Rubin
(1983), matchings were performed conditioning on P(X) alone
rather than on X, where P(X) = Prob(D=1|X) is the probability of
participating in the program conditional on X. If outcomes without
the intervention are independent of participation given X, then they
are also independent of participation given P(X). This reduces a
multidimensional matching problem to a single dimensional
problem. A logit model will be used to estimate propensity scores
using a composite of pre-intervention characteristics of the sampled
households (Rosenbaum and Rubin, 1983) and matching was then
performed using propensity scores of each observation. In
estimating the logit model, the dependent variable was
participation, which takes the value of 1 if a household participated
in the program and O otherwise. The mathematical formulation of
logit model is as follows:

e’i
P=——
= (4)
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Table 2. Descriptions of respondents by Districts and Kebele.

Particiati Woreda Name of Kebele
aielpation ™ jaba Dodola Total 1 2 3 4 5 6§ 7 8 9 10 Total
41 41 82 0 14 0 0 22 5 0 0 22 19 82
Non- participant 50 50 100 0 17 0 0 27 6 0 0 27 23 100
82 31.54 45.56 0 100 0 0 100 100 0 0 100 100 46
9 89 98 12 0 46 13 0 0 18 9 0 0 98
Participants 9.18 90.82 100 12 0 47 13 0 0 18 9 0 0 100
18 68.46 54.44 100 0 100 100 0 0 100 100 0 0 54
50 130 180 12 14 46 13 22 5 18 9 22 19 180
Total 27.78 72.22 100 7 8 26 7 12 3 10 5 12 11 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100
Pearson chi2(1) 37.0738*** Pearson chi2(9) 180
LLR chi2(1) 38.9008*** LLR chi2(9) 248.1089***

Source: Own Survey (2015), Note: *** means significant 1% probability levels.

Where, P;is the probability of participation,

n
Zi=a0 +Z aiXi+Ei
i=1
®)

Where,
i=1,2,3,---,n
ap=intercept
a;i= regression coefficients to be estimated
Xi= pre-intervention characteristics.

U= a disturbance term, and the probability that a household
belongs to non-participant is:

1-p—
"1 4 e (6)

Moreover, in this study we used multiple linear regression models
because we were interested only in the behavior of matched
participant households which results in continuous response. MLR
was employed to assess the factors that determine the net effect of
CBET among beneficiary groups (factors responsible for
determining the variability of the impact were assessed). The
outcome variable considered in this study was livelihood status in
terms of household income per year.

RESULTS AND DISCUSSION
Overview of the study

The results of the descriptive and inferential analysis of
213 households consisting of 107 CBECT program and
106 non-program households show that there were
statistically significant differences between program and
non-program households before intervention with regard
to the social-demographic characteristics. The sampled
groups differ in terms of sex, age, family size and farm
size (Table 2). As indicated in our sampling design, and
result of the study revealed in Table 3 respondents were
selected from both districts of the study area.

Table 4 indicates that there was statistically insignificant
association among program and non-program households
in terms sex of household head before CBECT program
intervention. However, male heads dominate the program
non-program group households. There was no
statistically significant difference between the two groups
in terms of gender. On the other hand we found
statistically significant difference (p< 0.01) between the
two groups in terms of respondents’ religion. The
Pearson chi2 (3) value in Table 4 indicates the strong
associations between respondents’ religion before
matching.

Among the continuous variables shown in Table 4 the
two groups differed in terms of age, family size and farm
size. The CBECT program households were significantly
(p<0.1) older than the non-program group. The program
group had significant (p<0.01) larger family and farm size.
Educational status of the household head (EDUHH): In
this part educational status of the household heads in
relation to household participation in the program was
assessed. Accordingly, 62.5% of total sample
respondents were illiterate of which program households
represent 37.5%. On the other hand from the total 37.5
literate households the non-program was 25%. The t-
Value value (-0.615) for this variable indicates that there
is significant difference in educational status of the
household head between program and non-program
households (Table 5).

Farm characteristics:
system

Land holding and tenure

The average land cultivated by the sampled CBECT
program and non- program households was found to be
2.98 ha and 2.49 ha, respectively (Table 6) and there
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Table 3. Demographic characteristics of the sample households (current occupation of respondents).

Occupation

Participations Statistics - Total
Gov employee Merchants Farmer Driver Students others
N1 0 70 1 2 0 106
Non % 0 10.98 85.37 1.22 2.44 0 100
Participants
% 0 46.36 6.67 100 0 45.56
N2 1 81 14 0 1 107
Participants % 1.02 82.65 14.29 0 1.02 100
% 100 53.64 93.33 0 100 54.44
N 1 151 15 2 1 213
Total % 0.56 5.56 83.89 8.33 1.11 0.56 100
% 100 100 100 100 100 100

Pearson chi2 (5)= 21.2134***

likelihood-ratio  chi2(5) = 25.7309***

Source: Own survey (2015), Note: *** means significant 1% probability levels.

was significant difference between the two groups in
terms of all land tenure systems considered, that is
cultivated own, rented and shared land. Cropping pattern
has been defined as the list of crops that are produced in
a given area and their sequence within a year (Sarker et
al., 1997). On the other hand we found statistically
significant mean difference of protected land coverage
across both groups. On average around 0.05 ha land was
found as a protected area in both districts

Household income and livelihood

Table 7 shows the mean difference in outcome variables
before matching. Program and non-program households
have significant difference in terms of all outcome
variables considered, that is, gross and net CBECT
income, and gross and net household income as one of
the finical component of household livelihood. However,
this descriptive result cannot tell us whether the observed
difference is exclusive because of the program; as
comparisons are not yet restricted to households who
have similar characteristics. Hence, further analyses
were performed using propensity score matching
techniques to address this issue.

Econometric model

matching

outputs: Propensity score

This section describes the results of econometric
analyses. It is divided into two sub-sections. The first part
deals with the impact of CBECT program using
propensity score matching method. The important
analytical steps followed include determination of
propensity scores, matching methods, common support
region and balancing test and estimation of treatment

effect. The second part pertains to the result of a multiple
regression model identifying factors affecting the impact
of the CBECT program. Propensity score matching is a
method that uses information from a pool of units that do
not participate in the intervention to identify what would
have happened to participating units in the absence of
the intervention. The method was used to compare the
two groups in terms of CBECT program outcomes. The
following procedures were employed to determine the
impact of CBECT program with respect to the chosen
outcome variables (Livelihood in terms of its financial
component, that is, household income).

The first step taken to evaluate impact of CBECT policy
net household income was estimation of propensity
scores based on the selected covariates. Logistic
regression model was employed to estimate propensity
scores for matching treatment household with control
households. The dependent variable in this model was a
dummy variable indicating whether the household has
been in the of CBECT program which takes a value of 1
and O otherwise. Before and after estimation of the
propensity score and the logistic model appropriate
diagnostic measures were used on the data and the
hypothesized variables. Accordingly the tests for outlying
observations, heteroscedasticity, and mullticollinearity
and post estimation for model specification, goodness of
fit and omitted variables were done. Outlying
observations with extreme influence (residual value of
>2.5) were removed from analyses. To this effect 10
observations were discarded. Results of multi-collinearity
test showed that there was no serious problem of
multicollinearity detected (Appendix Table 1).

Similarly, the test for the presence of heteroscedasticity
using Breusch-Pagan test showed that there was no
heteroscedasticity problem at 5% probability level (p=
0.67) and a further comparison of the standard errors



22 J. Ecol. Nat. Environ.

Table 4. Demographic characteristics of the sample households.

Male Female Total Orthodox Muslim Catholic Total
e n R% C% n R% C% n R% C% n R% C% n R% C% n R% C% n R% C%
Participation
Non 65 46 79 17 43 21 82 46 100 29 80 35 53 37 64 0 0 0 82 46 100
Participants 75 54 76 23 57 23 98 54 100 7 19 7 90 62 91 1 100 1.0 98 54 100
Total 140 100 78 40 100 22 180 100 100 36 100 20 143 100 79 1 100 1 108 100 100
Pearson chi2(1) 0.19 Pearson chi2(3) 22,77
LLR chi2(1) 0.19 LLR chi2(3) 24.08***
Source: Own survey, 2015. Note: * and *** means significant at 1% probability levels.
Table 5. Demographic characteristics of the sample households (Continuous Variables),
Pre intervention Non Participants(106) Participants(107)
variable N1 Mean Std. Dev. Min Max N2 Mean Std. Dev. Min Max
Age 106 42.27 10.57 23 64 107 47.91 10.048 23 69
Education 106 4.44 1.64 0 8 107 3.22 2.213 0 9
Farm Experience 106 17.82 13.36 2 44 107 23.76 10.50 2 50

Source: Own survey (2015). Note: * and *** means significant at 1% and 10% probability levels, respectively STD: Standard Deviation, *STD for mean difference =

showed that there was no difference between the
two cases. Hence other methods were not needed
to correct the problem of heteroscedasticity.
Results of post estimation tests showed that the
model performed well. The model in general was
significant at 1% level of significance showing the
appropriateness of the model for estimation. The
goodness-of-fit test using Hosmer—Lemeshow
also yielded 6.85 and was insignificant (p=0.55),
suggesting that the model was fit to explain the
relationship well. The model was also checked for
model specification using link test and results
indicated that there was no such problem
(p=0.66).

Before matching logit estimation shows that
program participation status has been significantly
influenced by six variables (Table 8). Sex of
household head, farming experience, family size,
and farm size and concern to conserve and social
participation level were found to significantly affect
the probability of adopting of CBECT program.
Sex of household head, farming experience and
family size influenced the probability of CBECT
participation positively and significantly at 1%;
whereas, livestock ownership, off-farm income
and age determined participation negatively and
significantly at p<0.01. On the other hand
ownership of large farm size and livestock

STD? |, STD? )
\ (T T,

affected participation negatively at 5% significance
level.

Matching and

households

program non-program

The estimated propensity scores enable us to
define the common support region. Heckman
(1997) point out that a violation of the common
support condition is a major source of bias as
conventionally measured. The basic criterion for
determining the common support is to delete all
observations whose propensity score is smaller
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Table 6. Farm characteristics: Land holding and tenure system.
. . . Non participants Participants
Pre intervention variable - -
N1 Mean Std. Dev. Min Max N2 Mean Std. Dev. Min Max
Total farm size 106 2.49 1.24 0.6 7.25 107 2.98 1.07 0 6.75
Self-owned farm size 106 2.20 1.40 0.21 7.25 107 2.89 1.06 0 6
Rent in farm 106 0.73 0.26 0.5 1 107 1.29 0.41 1 2.3
Rent out farm 106 0.67 0.29 0.25 1 107 0.93 0.19 0.5 1
Shared crop land 106 0.65 0.33 0.25 1.04 107 1.96 0.81 0.5 3
Common land 106 0.67 0.29 0.5 1 107 5.53 1.87 25 9.75
Cultivated land 106 0.78 0.41 0.25 1.75 107 1.58 0.83 0.5 4
Protected land 106 0.03 0.12 0 0.5 107 0.04 0.14 0 0.75
Fallow land 106 0.37 0.15 0.25 0.6 107 0.46 0.15 0.25 0.6
Grazing land 106 0.25 0.00 0.25 0.25 107 2.13 5.88 0.16 40
Home stead 106 0.42 0.14 0.25 0.5 107 0.42 0.23 0.15 1
Source: Own survey (2015).
Table 7. Household income (ETB).
Pre-intervention Total sample Program (n=107) Non-program (n=106) Differences in mean t-value
variable Mean STD Mean STD Mean STD Mean STD
OMEETNG 26.005 6.233 26.336 8.077 25.67 6.233 -.667 0.989 -0.674
NPARTICIPA 2.634 3.377 2.775 3.473 2.491 3.287 -.285 0.463 -0.615
NONPARTICI 6.343 1.908 6.393 1.994 6.292 1.826 6.343 0.262 -0.382
DSPPROTEC 1.469 1.402 1.523 1.383 1.415 1.426 -.108 0.192 -0.562
EXTEN 11.421 5.216 10.977 4.89 11.869 5.504 .892 0.714 1.249
CBETPCH 1733861 2.530 2130756 2.204 2734749 2.815 4371656 3462915 1.2624

Source: Own survey (2014).

than the minimum of the program and larger than the
maximum in the opposite group (Caliendo and Kopeining,
2008). The estimated propensity scores as shown in
Table 9 vary between 0.144 and 0.937(mean = 0.538) for
program households and between 0.114 and 0.858
(mean = 0.385) for non-program households. Therefore
our common support region would then lie between 0.144
and 0.858. As a result of this restriction, 8 households (6
program and 2 control households) were dropped from
the analysis in estimating the average treatment effect.

Choice of matching algorism

Nearest neighbor, Caliper and Kernel matching estimators
were used in matching the treatment and control
households in the common support region. The final
choice of a matching estimator was guided by three
criteria namely: the equal mean test (balancing test),
pseudo- R* and matched sample size (Caliendo and
Kopeining, 2008). The balancing test refers to the test of
equality means of covariates after matching (Dehejia and
Wahba, 2002), that is before matching differences are
expected; but after matching the covariates should be

balanced in both groups and significant differences
should be found. The pseudo- R? indicates how well the
regressors explain the participation probability. After
matching there should be no systematic differences in the
distribution of covariates between both groups and
therefore the pseudo- R® should be fairly low. In general,
a matching estimator which balances all explanatory
variables (results in insignificant mean differences
between the two groups), bears a low pseudo-R2 value
and also results in large matched sample size is
preferable. Table 10 presents the estimated results of
tests of matching quality based on the three above-
mentioned performance criteria. Based on the criteria set
above, caliper matching with tolerance level of 0.25 was
found to be the best matching algorithm for the data we
have. In what follows estimation results and discussions
are the direct outcomes of the caliper radius matching
algorithm with tolerance level of 0.25.

Testing the balance of
covariates

propensity score and

In order to compare two different groups, observations
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Table 8. Results of logit estimation on household program participation.

Participation Coef. Std. err. z [95% Conf. Interval]
RESPORSHIP -0.29 0.66 0.4 -0.04 0.06
SEX 0.75 0.7101317 2.5%** 0.28 2.50
AGE 0.03 0.03 BT Rl -0.48 -0.11
RELIGION 1.32 0.53 2.5%x* 0.29 2.36
EDUCATION -0.22 0.09 -2.6%** -0.40 -0.05
FARMEXPERI -0.01 0.02 -1.8* -6.75 0.32
FAMILYSIZE -0.09 0.07 -1.7* -0.27 0.02
FARMSIZ -0.18 0.43 -04 -1.03 0.67
SELFOWN 0.50 0.44 1.2 -0.36 1.36
PERCEPTION 0.48 0.47 1.0 -0.44 1.41
TLUNOW -0.03 0.07 -0.5 -0.17 0.11
TLUBFBRO 0.08 0.08 1.0 -0.08 0.24
OFFARMI -0.39 0.51 -0.8 -1.38 0.61
DISTANCE -0.39 0.51 -0.8 -1.38 0.61
PROTECTED 2.18 1.43 1.5 -0.63 4.99
CONCONSERV 0.13 0.00 1. 1% -1.70 1.10
HCONCERN 5.02e-06- 0.02 0.3* -0.59 2.43
MCONCERN 0.00 0.00 -0.3 -0.04 0.06
LCONCERN 0.23 0.03 1.4 0.28 2.50
PARTLEVEL -0.07 0.17 -2.3*% -0.48 -0.11
DECSION 0.12 0.27 -04 -0.03 0.08
OPDECSION 0.00 0.00 4. 3kr* -0.27 0.02
OMEETNG 0.00 0.00 -0.1 -1.01 0.80
CBETPCH 0.30 0.33 -0.5 -0.44 1.41
CONSTANT -3.29 1.52 -2.2%%* -6.27 -0.31

*** and ** means significant at the 1 and 5% probability level respectively.

and Log likelihood = -172.99567; Pseudo R2 =0.1681.
Source: Own estimation (2012).

Table 9. Distribution of estimated propensity scores.

Number of obs = 213; LR chi2 (17) =69.90; Prob >chi2 = 0.0000

Variable Observ. Mean Std. deviation Min Max
All households 213 0.501 0.196 0.114 0.93
Program households 107 0.538 0.201 0.144 0.937
Non program house holds 106 0.385 0.163 0.114 0.858

Source: Own estimation (2012).

with the same propensity score must have the same
distribution  of observable (and unobservable)
characteristics independently of the treatment status
(Becker and Ichino, 2002). Based on this theory the
balancing test of propensity scores and covariates was
done. The results in Table 10 show that treatment and
control households had significant difference for most of
the covariates before matching. However, t-tests
revealed that most of the covariates became insignificant
after matching.

CONCLUSION AND RECOMMENDATIONS

Descriptive and inferential statistics, propensity score
matching and multiple linear regression models were
used to meet the stated objectives. The results of the
descriptive and inferential statistics showed that there
was significant difference between program and non-
program households in terms of sex and age of
household head, family size and farm size. The
estimation of the impact of CBECT intervention on
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Table 10. Propensity score and covariate balance.

Before matching (N=213) After matching(N=203)

Variable Program Non-program Program Non-program

t-Value t-value

(n=107) (n=106) (n=107) (n=106)

AGE 0.95 0.95 0.01 1.04 1.05 0.07
EDUC 2.02 1.17 2.66* 2.29 2.51 -0.26
SEX 1.21 1.36 -2.51** 1.14 1.11 0.26
FAMSIZE 6.47 6.22 0.74 6.47 6.34 -0.33
FARMSIZE 1.58 1.71 -1.04 1.61 1.61 -0.05
PERCELD 151 151 0.00 1.69 1.83 -0.05
PERCPROF 0.21 4.36 2.51** 1.14 111 0.86**
LIVESTOCK 3.52 4.32 -2.15** 4.03 3.97 0.11
OFFFARM 21.65 17.25 2.10** 21.26 20.30 0.08
CONCONSERV 1.54 0.58 1.2101 1.04 0.58 1.2101%*=*
HCONCERN 2.02 1.17 2.66* 2.29 2.51 -0.26
MCONCERN 1.21 1.36 -2.51** 1.14 1.11 0.26
LCONCERN 6.47 6.22 0.74 6.47 6.34 -0.33
PARTLEVEL 1.08 0.37 1.54 0.61 0.37 1.54
DECSION 1.92 1.20 0.290 0.59 1.56 -1.805
CBETPCH 27.96 22.34 2.99* 26.28 25.62 -0.21

Source: own estimation.
***and ***means significant at the 10 and 5% probability level respectively.

livelihood/household income showed that sex of index. This finding was also supported by result obtained

household head, farming experience, family size, farm
size and livestock ownership have been the major factors
of group difference. The result of the estimation of the
impact of CBECT showed that there was statistically
significant difference between program and non-program
farmers in terms of the outcome variable considered, that
is, gross and net household income. This result was not
expected as the CBECT interventions were carried out
based on the premises of reducing soil and nutrient lose
and increasing productivity and income. However,
considering the long-term impact of CBECT technologies,
the observed positive sign may be taken as good start for
the realization of the expected benefits of the CBECT
technologies for promoting the livelihood of the poor
smallholder farmers. Assessment of the respondents’
perception and physical conditions of the area such as
participation willingness and Asset profile constitute
evidence for the possible contribution of CBECT
intervention.

Therefore, it was necessary to identify what other
factors were governing farmers’ income and productivity.
Multiple linear regression models were employed for this
purpose. Results indicated that some variables were
found to affect only net crop income positively and
significantly; whereas ownership of land and livestock
and extent of contacts with extension workers were found
to increase both annual income and livelihood
significantly. However, participation in CBECT activities,
ceteris paribus, failed to affect net income and livelihood

from the PSM model that showed no statistically
significant difference between program and non-program
in terms of household’s income and livelihood status. In
general we may conclude that demographic
characteristics, ownership of resources, input usage and
access to credit affect the outcome variables rather than
the adoption of CBECT “technologies”.
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Appendix

Appendix Table 1. VIF Value for Explanatory Variables

Woldemariam et al.

Variable VIF 1/VIF

HCONCER 2.24 0.446277
PARTLEVEL 2.23 0.447566
RELIGION 1.45 0.689561
AGE 1.43 0.700803
OFFARM 1.37 0.729662
PERCEPTION 1.32 0.758113
DISTANCE 1.32 0.755576
PROTECTED 1.30 0.767367
FAMILYSIZE 1.23 0.815957
SEX 1.15 0.866107
EDUCATION 1.15 0.867491
FARMEXP 1.14 0.875517
CONCONSERV 1.14 0.875939
CBETPCH 1.12 0.894967
FARMSIZ 1.10 0.909945
DECISION 1.10 0.907263
TLU 1.01 0.988611
AVERAGE 1.34 0.782
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