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Households’ willingness to pay for the restoration
of degraded forest: empirical evidence from
Dengego model tree-based restoration project
site, Haramaya District, Ethiopia

Kindineh Sisay* and Tessema Toru?

Abstract: Forests are admitted as a home for many inestimable goods and services
that have an economic value for people living around. However, now a day, due to
unsustainable utilization, different destructive human activities and natural phe-
nomena’s, most forest resources and their benefits become highly deteriorated
from time to time. Hence, this study aimed in estimating households’ willingness to
pay for the intervention of forest restoration is found to be a vital step for priority
setting in its sustainable management. For doing so, data’s were collected from 226
randomly selected households of Haramaya district, Oromia National Regional
State, Ethiopia. For analyzing the collected data, descriptive statistics, inferential
statistics and econometric models such as, bivariate probit and seemingly unrelated
bivariate probit models were used. The result from 221 valid responses showed that
196 (88.69%) households were willing to contribute for the restoration whereas the
remaining 25 (11.31%) households were not. This asserts that the proposed inter-
vention was highly accepted by the majority of the sampled households hence they
are more willing to sustain it. Following the seemingly unrelated bivariate probit
parameter estimate, the mean WTP was about 439 Ethiopian birr per year, per
household. Accordingly, by using this mean willingness to pay value, the welfare
gain from the intervention (forest restoration and its management) for the study
district (Haramaya) was computed to be 23,269,634 Ethiopian birr per year.
Moreover, as the bivariate probit model results indicate, the probability of willing-
ness to pay was positively and significantly affected by variables such as, sex,
frequency of extension contact, land certificate, livestock holding, and slope of the
land whereas, age, off/non-farm income, initial bid value (bid,), size of own land and
farm experience affected willingness to pay negatively and significantly. Hence, to
improve the participation level of the households, policy makers should target on
these variables.

Subjects: Rural Development; Economics and Development; Environment & the Developing
World; Sustainable Development; Environmental Economics; Economics

Keywords: Bivariate probit; forest restoration; Haramaya; Oromia; seemingly unrelated
bivariate probit; willingness to pay
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1. Introduction

Forests, like other natural resources, perform a set of functions to meet the needs of people
(Cavatassi, 2005; Pak, 2010). It provides various direct and indirect benefits to human welfare
(Chaudhry, 2013; Dogru, 2001; Wu et al., 2010). Some of these benefits include protecting
watershed, reducing erosion and removing greenhouse gas from the atmosphere (WWF and
IUCN, 2001). In addition to this, carbon storage and sequestration has emerged as an important
forest ecosystem service (Ontl et al, 2020). Moreover, planted forests help to restore native
biodiversity and improve soil quality (Abegaz et al., 2020; Indufor, 2016). This, in turn, broadly
reduces soil degradation and siltation in dams, thereby contributing to the sustainability of power
generation, efforts in climate change adaptation and mitigation (MEFCC, 2016). Despite to those
crucial importance of forests in livelihood and environmental aspects/climate regulation, forest
resources all over the globe are subjected to enormous pressure resulting in deforestation and
degradation due to the increment in human and cattle population, widespread rural poverty and
other natural phenomena (Keenan et al., 2015).

For instance, globally about 13 million ha of forests were converted to other uses (like, agricul-
ture and infrastructural construction) or disappeared as a result of natural phenomena each year
during the past decade (Keenan et al.,, 2015). This depletion of forests has many ecological, social
and economic consequences, including the extinction of biotic communities leading to reduction in
biodiversity, soil erosion, global warming and loss of income (Chakravarty et al., 2012). Moreover,
more intense harvesting tends to cause greater soil disturbance and variation in soil carbon
response among different harvesting strategies (Binkley & Fisher, 2019; Hume et al, 2018;
James & Harrison, 2016; Mayer et al., 2020; Nave et al.,, 2019). For instance, clear-cutting/harvest-
ing generally results in reduction of soil carbon stocks, particularly if whole-tree harvesting and/or
stump harvesting is practiced (Mayer et al., 2020). Furthermore, due to deforestation, attenuation
and degradation of forest, households have been faced land productivity problems, flood, drastic
reduction in income and shortage of water thereby it makes the society being food insecure and
inflicted by hunger (Badea & Apostol, 2020), which was true in the study area as well. Hence, the
management, utilization, and innovation of forest resources should incorporate the broader
aspects of human wellbeing in order to achieve the global sustainable development goals
(Badea & Apostol, 2020; MEFCC, 2016; Rawat, 2017).

As a data on forest resources shows, Ethiopian forest cover is about 12.2 million hectare. It is
further indicated that the forest cover shows a decline from 15.11 million ha in 1990 to 12.2 million
ha in 2010, during which 2.65% of the forest cover was deforested (Keenan et al,, 2015). This
shows that the country is characterized by high rate of deforestation. As a loophole for this, the
country started following a Climate Resilient Green Economy (CRGE) growth path about a decade
ago with a vision to achieve middle-income status by the year 2025 (Federal Democratic Republic
of Ethiopia (Federal Democratic Republic of Ethiopia FDRE, 2012). The strategy has been mostly
focused at the main sector, which is forest, since it is the bases and crucial for the other remaining
sectors to be meet. This CRGE growth path has been managing forests through forest conservation
and restoration practices as tools for climate change mitigation and rural economic development
in a sustainable landscape approach (MEFCC, 2016, 2018a, 2018b). Currently, there is a high
demand for both productive use and environmental services of forest resources in the country
(Kelbessa & Girma, 2011; MEFCC, 2017). Hence, there is a need to give more focus for forest
restoration in Ethiopia in general and in the study area in particular to mitigate social, economic
and environmental issues by creating significant job opportunities through the improved agricul-
tural and industrial production, in addition to the other remaining ecosystem services (Hansen,
2016). In this vein, the forest sector has the potential to nationally contribute to the fulfilment of
about a third of the seventeen sustainable development goals (SDGs) toward which Ethiopia is
committed (FDRE, 2017).
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As being one of the poorest countries in the world, the country’ economy is heavily dependent
on agriculture (Baye, 2017) and the natural resources for subsistence (Nune et al,, 2013; Zegeye,
2018). However, agriculture is known to be a resource-intensive enterprise (Cassman et al., 2003).
This indicates that, securing food and livelihood is inseparably linked to the exploitation of natural
resources (Baye, 2017; Nigussie et al., 2018). Hence, agricultural extensification to produce more
food for the rapidly growing population is causing unprecedented changes in the near-natural
resources like forest, land, water, grassland, and wildlife (Tolessa et al., 2020). This is an indicator
for the need to give more focus and emphasis for agroforestry practice, in addition to reforesta-
tion. Consequently, to use the available natural resources optimally and achieve sustainability, it is
quite essential to have the information on existing resource use problems, management trends,
and its sustainability issues (Ketema et al., 2020). This indicates the need for a new investigation,
which assesses the sustainability of forest restoration practice through natural resource valuation
studies.

Moreover, several studies have been carried out at the country level to estimate forest cover
change, its drivers and possible solutions (Alemu et al., 2012; Dessie & Kleman, 2007; Gebrehiwot
et al.,, 2014; Gessesse, 2007; Gifawesen et al., 2020; Solomon et al., 2018). In addition, while the
participatory management approach is said to be in place in Ethiopia in general and in the study
area in particular, research’s on estimating the values (in monetary terms) that the local commu-
nities attach to the forest resource and their willingness to pay for forest restoration practices for
the sustainability of forest resource in Ethiopia (in general) were scanty and even it was completely
missed in the study area. It is argued that without incorporating these non-market values into the
decision-making process, policy decisions regarding environmental/forest restoration may be
made that are not in fact in the best interest of society thereby the restoration practice might
not be sustainable (Hynes et al., 2021; Toledo-gallegos et al., 2021). This is because, the effective-
ness and sustainability of any conservation/management/restoration intervention requires the full
participation and willingness of local communities for the fact that they are the immediate victims
of the negative effects caused by environmental/forest degradation. Hence, lack of valuation study
(Absence of willingness research that can be used to mobilize those willing households for
sustainable restoration of the forest in the study area) can be regarded as one of the gaps.
Therefore, this study is needed to fill all the stated gaps by knowing the value that the households
attach for forest resources thereby to mobilize those willing households to sustainably manage the
environment. Specifically, in order to realize the successes and sustainability of forest restoration
practices undergoing in the study area (project site), analyzing households’ willingness to pay for
such practices and assessing the values attached to the resource (forest) is an essential process to
fill the existing gaps. In doing so, appropriate natural resource conservation and management
options can be held and practiced in the study area, and sustainable resource conservation/
management plans can easily be framed after the restoration of degraded resource.

2. Research methodology

2.1. Brief description of the study area

Haramaya (Oromo: Aanaa Haroomaayaa) is a district in Oromia National Regional State of Ethiopia
(Figue 1). It is named Haramaya and is bordered to the south by Kurfa Chele district, to the west by
Kersa District, to the north by Dire Dawa Administration, to the east by Kombolcha district, and to
the southeast by the Harari Region State. The altitude of this district ranges from 1400 to 2340
meters above sea level; the highest points include Dof and Jeldo. A survey of the land in Haramaya
shows that 36.1% is arable or cultivable, 2.3% pasture, 1.5% forest, and the remaining 60.1% is
considered built-up, degraded or otherwise unusable. Haramaya district is one of the major
producers of vegetables for Djibouti.

Based on the projection of (Cencus 2007), the total population of Haramaya district was about
271,018, of whom 138,282 were men and 132,736 were women; 50032 or 18.46% of its population

were urban dwellers. This district have on average five persons to a household. The average rural
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Figure 1. Map of the study area.

Source: Own Arc GIS mapping,
2021
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households’ land holding of Eastern Hararghe Zone is about 0.5 hectare which is small compared
to the national average of 1.01 hectare of land and regional average of 1.14 (World Bank, 2006).
Moreover, 13% of the population are in off-farm related activities.

The reason why Haramaya district is selected over the other districts is that due to the existence
of severe land degradation because of natural resource or forest degradation. Further, households
of the district were more irritated by the problem of land degradation, severe drought and loss of
natural beauty of the area. Hence, households were reported the problem for the regional and
national government as well to get a solution together with their uninterrupted contribution.
Therefore, the study selected this district for undertaking willingness to pay study for the restora-
tion of natural resource of the area which is forest.

2.2. Types, sources and methods of data collection

Both primary and secondary data sources were employed for the study. The primary data was
obtained through questionnaire interview, while the secondary data was collected from published
and unpublished documents. Due to the nature of the study, more emphasis was given for primary
data sources.

Regarding the qualitative components of the study, Lincoln et al. (2011) argued that qualitative
research did not seek to generalize to the broader population but rather allow for a deeper
understanding of particular issues of interest. As such, for the qualitative component of this
study, representative samples were not sought but rather eight Focus Group Discussion (FGD)
participants (who did not take part in the survey) were held in the study kebele.! In addition to the
FGDs, the researcher was also conducted semi-structured Key Informant Interviews (KII) with
selected members of the communities, kebele leaders, development agents, and district officials
from the administration and different sectors based on their positions of influence and the
information they hold within the study district/kebele (again, eight key informants in total).

Regarding the quantitative data, questionnaires were prepared and then it was distributed to the
respondent. Due to its superior merit for the efficiency and better result over other contingent
valuation elicitation methods, double-bounded dichotomous choice format (DBDCF) question was
used to elicit respondents’ WTP for forest restoration practices in this study. The elicitation was

Page 4 of 21



Sisay & Toru, Cogent Economics & Finance (2023), 11: 2210915 O‘ZK;' Cogent oo economics & ﬁ nance

https://doi.org/10.1080/23322039.2023.2210915

undertaken using the following procedures. First, the hypothetical scenario was developed and
provided to the respondents. A hypothetical scenario refers to the practice of telling respondents
about the existing state of the amenity (forest degradation), its degradation level along with
agricultural productivity trends of the household in the study area, and the current and future
impact of such forest degradation if an appropriate measure is not undertaken to restore the
resource (forest). In the scenario, the need of initial investment was also clearly described.

Hypothetical bias is the inherent characteristics of CVYM and known by its hypothetical nature. If
respondents are not familiar with the situation presented, their response cannot be taken as their
real WTP. This type of bias arises when respondents report a higher WTP than what they actually
willing to pay. There are two sources of hypothetical bias: First, when the respondents do not
understand the characteristics of the good being valued and difficult to perceive the hypothetical
change in quantity or quality of that good or service. Second, individuals may not take contingent
valuation questions seriously and respond carelessly without critical consideration of their budget
and preference. Such type of bias can be avoided by using randomly distributed bids that do not
systematically related to household characteristics and other factors.

Finally, their willingness to pay using double-bounded dichotomous choice format (DBDCF) and
other supplementary questions affecting their willingness to pay was asked accordingly. Before the
main survey, a pilot survey was conducted to determine the starting bids and to select the
payment vehicles on behalf of the dichotomous-choice valuation question for the intervention,
which is forest restoration.

2.3. Sampling procedure and sample size determination

The study employed multi stage sampling techniques. In the first stage, Haramaya district was
purposively selected due to the presence of Dengego Model Tree-Based Restoration site, degrada-
tion of forest resource, low agricultural productivity, which resulted in increased soil erosion, flood
and drought, which then makes the society inflicted by hunger and food insecurity. Then after Biftu
Geda Kebele was selected with the same reason as district selection. Finally, 226 households were
selected using simple random sampling technique. The sampling list was cast off from kebele
administration. The sample size was actually determined by the rule of thumb method, which
assumes that, every explanatory variable in the model should have at least 10 sample
respondents.

2.4. Methods of data analysis

2.4.1. Descriptive and inferential statistics

Descriptive statistics such as mean, percentage, and standard deviation were used to show
different demographic, socio-economic and institutional characteristics. Moreover, t-test and chi-
square test were employed to show the effect of the hypothesized explanatory variables on the
willingness to pay. While doing this, t-test was used to check the existence of mean difference
between continuous/discrete independent variables across willing and unwilling households. On
the other hand, chi-square test was employed to illustrate the association between dummy/
categorical explanatory variables and the dependent variables.

2.4.2. Estimation of the mean willingness to pay

In this study, the seemingly unrelated bivariate probit model was used to estimate the parametric
mean willingness to pay (MWTP) of farmers for forest restoration. The bivariate probit CVM solves
distortion, which is introduced from the follow up questions of the double-bounded contingent
valuation survey. Following Yu and Abler (2010), if the indirect utility function for a respondent is
given byV(p,g*,!), given labor/cash endowment of the household [, forest cover of the study area
g* and an exogenous price vectorsp. If the respondent decides not to protest and participate in
bidding, and s/he is willing to contribute some labor t(t > 0)for forest restoration (e), the indirect
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utility function can be represented by V(p,q* + e, 1 — t). Under the market equilibrium, the indirect
utility function becomes:

V(p,q",l) =V(p,q" +e,l -t (1)

Suppose, the level of forest restoration and labor changes are very small, and we can take the first
order approximation of V(p,q* +e,l - t).,

vip.q.l), _ovip.g.l, 2)

V(P~q +e’l—t)%V(P7ql)+ 6q* ol

By Combining equation (1) and (2), we will have

WTP:t:W%(e)

3)

The mathematical estimation of the seemingly unrelated bivariate probit model is presented
below. Let t! be the first bid price and t?> be the second. In general, there are four possible
outcomes: both answers “yes”; both answers "no”; “yes” followed by a "no”; and “no” followed
by a “yes”. According to Haab and McConnell (2002), the bounds on WTP are:

1.t' < WTP<t> for the yes — — no responses;
2.t'>WTP > t*  for the no — — yes responses; @)
3.WTP > 2 for the yes — — yesresponses;
4 WTP < t? for the no — — no responses;

The most general econometric model for the double—bounded data comes from the formulation
below.

WTPU =u; + €ji, (5)

where WTP; represents the ith respondent’s willingness to pay, and j=1, 2 represents the first
and second response. u; and u, are the means for the first and second responses.

Finally, the mean willingness to pay (MWTP) from seemingly unrelated bivariate probit model
can be calculated using the double bounded parameter estimation formula specified by Haab and
McConnell (2002):

MwTP = —& 6
5 (6)

where a - is a coefficient for the constant term,
p- is a coefficient of the bids offered to the respondent.

2.4.3. Identifying factors affecting willingness to pay

Here, the objective was to quantify the relationship between the individual characteristics and the
probability of households’” WTP for a randomly offered initial bid values. For a given specified
amount of contribution that has to be subtracted from a given households’ cash/labor endowment
for forest restoration, households have the choice either to accept the pre specified bid or not for
the dichotomous choice question of the CVM survey. The decision process of the households can be
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modeled in a simple utility framework following Hanemann (1984). Let the utility or satisfaction of
a given rural household is given by:

U= U,-(L,Z,q), (7)

where U; is the utility of the household i, L is total labor/cash endowment of the household in
a year, Z are demographic, socio-economic and institutional characteristics of the household,
whereas q is the current forest cover. Furthermore, let us assume that there are two states of
the world corresponding to different levels of forest cover: g* as the level of forest cover after
the restoration measures are undertaken and q as the level of forest cover before the restora-
tion practices (before the intervention) are undertaken or if the restoration practices are not
pursued.

The focus in this model is on the factors that determine the probability of accepting the initial
bid. The ith farm household will be willing to accept the initial bid when U,.1 > U?. Therefore, the
choice problem can be modeled as binary response variable Y, where;

vy, — {Lif ul(Re —BID,Z,q*) + €1 > U’ (Re,Z,q) + €9 (8)
! 0, otherwise

The probability that a given household is willing to pay/contribute for forest restoration is given by:

Prob(Y; = 1) = Prob(u} > u?) ©

By substitution:

Pr Ob(Y = 1) =Pr ob(aIX, + eqj > (10X1 + eo,-) (10)

By rearranging, we get:

Prob(Y = 1) = prob[(eq; — eg; > Xi(ap — o)) (11)

ifweassumeu; = e1; — eg; and g = ay — a3, we have:

Prob(Y = 1) = Prob(u;if) = F(X;f), (12)

where, F is the cumulative distribution function. This provides an underlying structural model for
estimating the probability and it can be estimated either using a probit or logit model, depending
on the assumption on the distribution of the error term (e) and computational convenience.
Consequently, this study employed bivariate probit model by introducing the independent vari-
ables that were hypothesized as an influencing factor in addition to the bid variable.

y1 = a1+ it + XL Bxi + e, (13)

Yy =0y + Bota + XL BiXi + €2,

where y; and y; are the i households’ WTP for forest restoration practices when s/he respond for
the initial and subsequent WTP questions, respectively; t; and t, are the initial and second bid,
respectively; a and g are unknown parameters to be estimated; e;and e, are unobservable random
components distributed N (0, o) and x; refers to the independent variables. Generally, the inde-
pendent variables (x;) are the same in the two equations above.
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3. Results and discussion

Separation of those genuine and protest zero responses from those respondents who elicited zero to
the maximum willingness to pay were held before undertaking any analysis. Subsequently, five
respondents who were elicited zero to the maximum WTP were found and all of those observations
were protest response. Consequently, these 5 protest responses were removed from the dataset to get
an unbiased and consistent estimation. Following this, by using those remaining valid (221) responses,
196 (88.69%) of the households were found to be willing to contribute in favor of sustaining the
intervention whereas, 25 (11.31%) of the households were found to be non-willing due to various
reasons. In this regard, households’ willingness to contribute for the intervention was found to be
a function of many demographic, socio-economic and institutional factors as it is discussed below.

3.1. Descriptive statistics for continuous and discrete variables

As indicated in Table 1, on average, the 221 sampled households made 2.16 times contact per year
with extension agents generally on natural resource conservation and specifically on forest. On
average, the willing households made more contact with development agents (2.37 times
per year) compared to the non-willing participants who made about 0.48 times per year on
average. There was a statistically significant mean difference in the frequency of extension contact
between willing and non-willing respondents at 1% probability level.

Based on standard conversion factors, the number of families of the household head was
converted into adult equivalent. Accordingly, as indicated in Table 1, the mean family size for
the 196 willing and 25 non-willing households were about 3.63 and 7.24, respectively. Meanwhile,
the mean family size for the entire 221 sampled households was about 4.04 and this mean
difference was statistically significant at 1% probability level. This shows that having more number
of families is positively related with willingness to pay for forest restoration.

Bid value was also included in the analysis with the expectation that those farmers who were
provided and asked higher bid value will become non-willing to pay for forest restoration than
those household heads who were provided with less bid value. Consequently, the t-test result
shows that there was a significant mean difference between willing and non-willing households
with regard to bid values provided to them at 1% probability level (Table 1). Furthermore, for the
willing and non-willing households, the average bid value provided to them was about 158.47 and
444 4 ETB, respectively.

Agricultural activities were one of the main income sources for the sampled households. As
depicted in Table 1, the mean annual income from agricultural sources for the willing and non-
willing respondents was about 22,092 and 7116 ETB, respectively. Furthermore, the mean gross
annual income for the total sampled households was about 20,398 ETB. Based on the t-test result,
the mean average income between willing and non-willing farmers was significant at 1% prob-
ability level indicating agricultural income increases willingness to pay for making forest restora-
tion measure sustainable.

The mean gross annual income from non-farm activities for the total sampled households was
about 8793.2 ETB. When this mean non-farm income of the respondent is apportioned, the mean
gross annual income for the willing and non-willing respondents was about 4905.36 and 39,274
ETB, respectively. As the t-test result indicated, the mean average non-farm income between
willing and non-willing households was significant at 1% probability level indicating non-farm
income can boost willingness to pay of the household head for forest restoration.

The exceptional result of this study was the existence of significant mean difference in farm
experience between willing and non-willing households. What makes it unique is that willing
households have lesser farm experience (24.81) compared to the non-willing households (36.72).
The value of t-test in the table below reveals that there was a significant relationship between the
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mean farm experience difference and the willingness to pay status of households’ for forest
restoration measure at 5% probability level.

3.2. Descriptive statistics for dummy independent variables

From the total 196 (88.69%) willing households, 161 (82.14%) have land certificates whereas the
reaming 35 (17.86%) were not. In addition, from the total 25 non-willing households, 17 (68%)
have land certificate but the reaming 8 (32%) were not. Among the entire 234 sampled house-
holds, 178 (80.54%) have land certificate whereas the remaining 43 (19.46%) were not. The
Pearson chi-square results in Table 2 below shows that there is statistically significant mean
difference between willing and non-willing households in terms of their land certificate status.

When a farmer is aware in afforestation and believe that deforestation and/or degradation of
forest having a threat on his/her livelihood, he/she may be willing to contribute for the forest
restoration programs more importantly than their counterparts may. Out of the entire 221
sampled households, 33 (14.93%) does not have an awareness in afforestation/forest restoration;
whereas the remaining 188 (85.07%) does. Moreover, among the 196 willing households, 163
(83.16%) have an awareness in afforestation; whereas the remaining 33 (16.87%) did not have
such an awareness (Table 2). Surprisingly, all of those non-willing (25) households have an
awareness in afforestation. The willingness of those non-aware (33) respondents showed that
they are not aware in afforestation in the past and do not observe the current forest degradation
associated problems rather they are taking a pre-action against the occurrence of future inflictions
to maintain the bequest value of forest for the posterity. The chi-square result in Table 2 shows
that there is a statistically significant relationship between willingness to pay status and aware-
ness in afforestation at 5% probability level.

3.3. Contingent valuation result

3.3.1. Patterns of response for the two offered bids

The response patterns in the double-bounded dichotomous choice elicitation method of CV fluctuates
in between the two verges of “Yes-Yes” and “No-No” response. As Table 3 depicts, majority 126
(57.01%) of the sampled households accepted both the offered bids, whereas, 55 (24.89%) of them
accepted the first bid offered but not the second. In between these two extremes, 11.31% and 6.79%
of the responses were “No -No” and “No-Yes” response, respectively. Such a high level of acceptance of
both the offered bids (57.01 %) signifies that most of the sampled households are more willing to
contribute for the intervention even if the bid value is doubled.

3.3.2. Reasons for accepting the offered bids

The households’ decision for accepting or rejecting WTP questions are contingent on many demo-
graphic, socio-economic and institutional factors. Relating to these factors, households might be
more willing to contribute for the intervention (forest restoration and its management) to make it
sustainable due to different core reasons as presented below (Table 4). Out of 221 valid responses,
196 (88.69% of the sampled households were willing to contribute in favor of sustaining the
intervention (forest restoration and its management). These willing households had different
motivations to contribute for the program and most of them 62 (28.05%) were motivated to
contribute since the change to be made is beneficial for them and their families, which was
followed by those willing households who want to see the resource at its former beauty and
those willing households who want to bequeath such resource for future generation which con-
stitutes 23.08% and 20.82%, respectively.

3.3.3. Reasons for rejecting the offered bids and zero elicitation

In addition to demographic, socio-economic and institutional factors, households also might be
non-willing to contribute for the intervention (forest restoration) to make it sustainable either from
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Table 3. Patterns of response for the two offered bids

Possible outcome Frequency Percent
Yes - Yes 126 57.01
Yes - No 55 24.89
No - Yes 15 6.79
No - No 25 11.31

Source: Own survey result, 2021

Table 4. Reasons for accepting the offered bids

Possible reasons Frequency Percent
I think it worth’s that amount 30 13.57
I want to see the resource at its former beauty 51 23.08
The change will benefit me and my household 62 28.05
I am highly interested no matter what it costs 32 14.48
For the good of future generation 46 20.82
Total 221 100

Source: Own survey result, 2021

their protest or genuine behavior. As it is depicted in Table 5 below, the only reasons for not
contributing any amount which were reported by 100% of the zero elicited/non-willing respon-
dents was due to the reason that they thinks others should pay/contribute for it, which is a protest
against sustaining the intervention that is under implementation in the study area. Those
responses are considered as protest response according to the discussion of national oceanic
and atmospheric administration (NOAA) guidelines (Arrow et al., 1993) and hence, they should
have to be discarded and excluded from further analysis. This is because, in the CV literature,
reasons other than financial constraint and the intervention to be undertaken having no value to
the respondent are considered as protest responses (Labao et al., 2008).

3.3.4. Estimation of mean willingness to pay

Following seemingly unrelated bivariate probit model, the estimation of mean willingness to pay
from the double bounded dichotomous choice format of the bivariate probit was computed using
the parameter estimates ensuing the formula developed by Haab and McConnell (2002), as
specified in the methodological section of chapter three, which is described as:

MWTP = —% 14
5 (14)

Based on this premise, the mean willingness to pay for the intervention (forest restoration and its
management) was found to be 439 ETB per year per household (Table 6). This was the average
value of the parameter estimates of both the initial and follow up responses of the two simulta-
neously modeled seemingly unrelated bivariate regression models. Generally, the result in Table 6
shows that, mean WTP for forest restoration was relatively much higher than earlier studies mean
WTP which was done on WTP for environmental or natural resource management (e.g., Asmamaw
et al.,, 2017; Seifu et al.,, 2017Federal Democratic Republic of Ethiopia (FDRE), 2012; Tilahun et al.
201; Getachew (2018); Abebe et al. (2019); Ayenew et al. (2019); Endalew et al. (2019);
Bamwesigye et al. (2020). The mean willingness to pay value computed in these studies ranges
in between 39.07 ETB and 400 ETB whereas, the mean WTP of the current study was 439 ETB. This
asserts that the intervention (forest restoration program and its management) was highly
accepted by the majority of the sampled households and hence, they were more willing to
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Table 5. Reasons for rejecting the offered bids and zero elicitation

Possible reasons Frequency Percent
I do not need the change to be 0 00.00
made

I cannot afford to pay or 0 00.00
contribute

The government should pay or 0 00.00
contribute for it

Others should pay or contribute for 5 100
it?

Total 5 100

Source: Own survey result, 2021

Table 6. Seemingly unrelated bivariate probit parameter estimates

Variable Coefficient Std. Err P>|Z|

WTP, Bid —0.0043815 0.0006985 0.000***
Constant 1.952498 0.2129373 0.000***

WTP, Bid, -0.0024772 0.000422 0.000***
Constant 1.071431 0.1510892 0.000***
Athrho 0.621659 0.2022593 0.002***
Rho/P*** 0.552282 0.140567

Number of obs 221

Log likelihood -202.88

Wald chi?(2) 68.92

Prob > chi? 0.0000

Likelihood-ratio test of rho = 0: chi*(1) = 10.6717 Prob > chi? = 0.0011
Mean WTP = 439 ETB (445.6 to 432.5 ETB at 95% CI)

y = Pr (WTP,=1, WTP,=1) (predict, p1;) = 0.64

***Significant at 1% probability levels

Source: Own survey result, 2021

contribute for it. The main motives for being more willing to pay (for having such attractive
contribution) to sustain the intervention were to restore former beauty of the area, to enhance
sustainable benefits from its ecosystem services after the intervention and to bequeath such
resource for future generation.

3.4. Determinant factors

After assessing the level of households’ willingness to contribute for sustaining the intervention
and determining the presence of differences among households in their level of contribution,
finding out factors causing this disparity among households was the next most important step
of this study. To see this, WTP of sample respondents were regressed on factors that were
expected to affect the level of their contribution using bivariate probit estimation procedure as
presented below (Table 7).

3.4.1. Sex of the household head (SexHH)

As hypothesized, sex of the respondent is found to have a positive effect and it is statistically
significant at 5% probability level for the second bid equation. The marginal effect result revealed
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Table 7. Determinants of households’ WTP for forest restoration

Variables WTP, WTP, Joint
Robust Std. Robust Std. marginal
Coefficient err. Coefficient err. effect
Bid, —-0.0046*** 0.0011 —-0.0053*** 0.0009 —-0.0022
AgeHH 0.0258 0.0213 -0.0041 0.0120 0.0008
SexHH 4.5535 967.51 1.8194* 0.7334 0.6910
MaritalStatusHH -5.0209 967.51 -0.1691 v 0.6313 —0.1553
EduHH 0.0181 0.0617 0.0213 0.0372 0.0087
Credit -0.6795 0.7940 0.5133 0.8029 0.0390
FreExt -0.1059* 0.0556 0.0213** » 0.0372 0.0273
FIncome 7.75e-06 0.0000 1.80e-06 0.0000 1.27e7°¢
NFI —0.000044** 0.000015 —-0.000018* 0.00001 -9.89e7%6
SofOLand -0.1112 0.3670 —0.7225*** » 0.1839 -0.2527
Slope 0.8438** 0.3977 0.0025 0.2629 0.0884
LandCertificate 1.4797** 0.4489 1.1001*** 0.3261 0.5175
TLU 0.0587 0.0781 0.1585** 0.0703 0.0584
FamSizeinAE -0.0283 0.1146 0.0665 0.0868 0.0200
YearsLvd -0.0171 0.0209 0.0050 v 0.0118 0.0002
FExperience —0.0343* 0.0180 —-0.0023 0.0084 -0.0037
AwareAfforest 0.0544 0.4219 0.2574 0.3133 0.0941
cons 4.8324 6.1592 -3.7726 | 34970
Number of observation = 221 Rho = -0.05
Log pseudo likelihood = -136.58 Wald test of rho=0: chi? (1) = 0.0656
Wald chi? (34) = 113.41 Prob > chi® = 0.0798
Prob > chi? = 0.0000 y = Pr (WTP;=1, WTP,=1) (predict, p11) = 0.64

*** ** and * shows significant variables at 1%, 5% and 10% probability levels, respectively
Source: Own survey result, 2021

that, keeping other factors constant at their mean values, being male would increase the prob-
ability of willing to pay for forest restoration by 69.1%. This indicates male household heads are
more likely to accept the offered bid than their female counterparts. The result is not surprising as
female-headed households have fewer resources possession endowment, which is necessary for
the restoration and conservation activities than male-headed households. Moreover, even to
contribute in labor, women’s in rural areas are mostly busy in internal/household activities and
their prime responsibility is usually child rearing so that they might not have extra time to be
contributed for forest restoration. In addition, since forest restoration is challenging practice for
female households because the practice requires digging the soil in which females are unfamiliar
particularly in the study area, they become non-willing. As well, female-headed households are
prone to some cultural constraints than male-headed households. Due to these reasons, male-
headed households would be more willing to contribute for forest restoration. The result of this
study is found to be in line with some previous researchers result who tried to examine the effect
of sex on willingness to pay for natural resource management (Almansa et al,, 2012; Bogale &
Urgessa, 2012; G. Belay et al., 2020; Gebremariam, 2012; Negewo et al., 2016).

3.4.2. Size of own land (SLand)

The role of having own land on households’ willingness to pay has been documented in many
willingness to pay studies, which have been done on natural resource management. Instead of
a dummy variable that represents whether the farmer or household has his own land or not, the
current study considered the amount of land owned by the household in hectare. As opposed to
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prior expectation, the variable have shown to have a negative influence and found to have
a significant impact on the households’ willingness to pay at 1% probability level for the second
equation. As the marginal effect result indicates, having one more hectare of own land decreases
the probability of households’ willingness to pay for forest restoration practices by 25.27%. The
associated justification for this is that, in the study area land were not owned by a particular
individual in excess amount at one area. Therefore, what the households do is that, they own
a land in another area either out of the kebele they live in or with in the same kebele but not at
a nearest distance. Hence, households have more land means that they have land in different
areas. Due to this, those households who have more land do not give care for forest restoration to
mitigate the associated problems of forest degradation thereby they will not contribute for forest
restoration measure rather they shift their production/farming from the study area (which is prone
to erosion) due to nature of the land (which is mostly steep) and severe forest degradation) to the
other area.

3.4.3. Livestock holding (TLU)

Asset endowments such as livestock holding were also included in the analysis. As the marginal
effect result for this variable indicated, the probability of WTP increases by 5.84% for a unit
increase in livestock ownership in tropical livestock unit (TLU) and this was happened to be
significant at 5% probability level for the second response. Therefore, having a large number of
livestock can strengthen and initiate farmers’ capacity to contribute for forest restoration mea-
sures in the study area. The possible justification could be, those with large number of livestock are
constrained too by the degradation of the grazing land used for their livestock hence they becomes
more willing. This study is consistent with previous studies by Gebremariam (2012), Bamlaku and
Yirdaw (2015), Amare et al. (2017), Tilahun et al. (2017) and G. Belay et al. (2020).

3.4.4. Initial bid value (bid;)

As the bivariate probit model results indicate, the coefficient of initial bid was negative as expected
and statistically significant at 1% probability level for both the first and second follow up response.
This implies, the probability of a “yes” response to the initial and follow up contribution amount
increases with decrease in the initial bid offered which indicates that the likelihood of accepting an
offered bid increases as the bid amount goes down and vice versa, which is consistent with the
economic theory (the law of demand). The marginal effect results shows that, as the discrete
values of initial bid increases by one unit the probability of being willing to pay for forest restora-
tion decreases by 0.22%. The result is in conformity with the results of the studies done by Ayana
(2017), Seifu et al. (2017), Vo and Huynh (2017), Getachew (2018), Ayenew et al. (2019) and
G. Belay et al. (2020).

3.4.5. Land Certificate (LandCert)

Holding other factors constant, having land certificate or indirectly having secured land increases
the probability of households’ WTP by 51.75% compared to those who do not have land certificate
at 1% probability level for both response. Hence, those households who have land certificate or
those who think that the land they owned is secured tend to contribute more for forest restoration
than their counterparts. This is because having land certificate creates trust among the household
and the government for future possession of their land. As a result, having land certificate is found
to be positively associated with a higher level of contribution to the intervention (forest restoration
and its management). This shows that households who have land certificate for the land they
owned feels more responsible and accountable thereby accept the yearly offered cash contribution
to minimize the problems associated with forest degradation in a sustainable manner. This study is
also consistent with the hypothesis and previous but not recent studies of Gebremedhin and
Swinton (2003) and Gebremariam (2012).

3.4.6. Frequency of extension contact (FreExt)
Extension visit, which is the primary source of information related to natural resource manage-

ment found to have a positive and significant effect on the WTP for forest restoration. Therefore,
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an increase in extension contact by one more visit increases the probability of households’ WTP by
2.73% and it was happened to be significant at 10% and 5% probability level for the first
and second response, respectively, citrus paribus. The possible reason is that, having more exten-
sion contact is always associated with enhancement in households’ awareness regarding degra-
dation of forest, its consequence and importance of forest restoration. Hence, frequent extension
visits about natural resource in general, and forest restoration and management in particular
could aspire households to contribute for the intervention (forest restoration). In line with this
finding, Biratu and Asmamaw (2016), Amare et al. (2016), K. Belay (2017), and Workie (2017) also
emphasized that extension contact enhances households’ awareness to manage natural
resources, which can indirectly affect their WTP positively.

3.4.7. Slope of the land (Slope)

Slope of respondents’ land was also hypothesized and included in the analysis by expecting it to
affect willingness to pay positively. As the model result reveals, holding other factors constant,
having steep land increases the probability of households’ WTP by 8.84% and this was happened
to be significant at 5% probability level for the first response. Hence, households who have steep
land tends to pay more for forest restoration and its management than their counterparts. This
is because of the fact that those household heads who have steep land will face with more
inflictions of forest degradation-related problems thereby they will perceive importance of forest
restoration and the need for sustainable management of it. This enables them to be more
willing to contribute for the restoration of the resource to which willingness to pay of house-
holds is investigated. Hence, having steep land enhances the status of being willing to con-
tribute for sustaining the intervention as compared to those household heads who have no
steep land. This finding is consistent with the findings of Bekele & Lars (2003); Bett, 2004;
K. Belay (2017).

3.4.8. Non-farm income of the household (NFI)

Nonfarm income is found to affect WTP amount negatively and significantly. Holding other factors
constant, as the annual non-farm income of the household increase by 1 unit, then the probability
that the household could pay will decrease by 9.89e7°° % and this was happened to be significant
at 1 and 10% probability level for the first and second response, respectively. This shows that,
having more non-farm income might solve the financial constraint that the respondent household
encounter to pay for sustaining the intervention but unfortunately, it does not encourage and
make them to contribute for the restoration measure. In line with this study, Biratu and Asmamaw
(2016), Nyongesa et al. (2016), Asmamaw et al. (2017) and G. Belay et al. (2020) confirmed that an
increase in nonfarm income could decrease households dependence on agricultural activities and
values derived from the their land resource. According to these studies, such decrease in reliance
on the land for farming affects households WTP negatively.

3.5. Welfare gains from forest restoration and its management for the study area

Usually, CV analyses calculates the aggregate WTP by multiplying either the mean or median WTP
by the total number of households in the population expected to have valid responses. However,
aggregation using mean WTP gives the social benefits of the offered improvement and is consis-
tent with cost-benefit analysis (Arouna & Dabbert, 2012); hence, aggregation-using mean WTP was
chosen. As it is depicted in Table 8, after excluding the protest response, there were about 735 and
53,006 households who are expected to contribute for sustaining the intervention in Biftu Geda
Kebele and Haramaya district, respectively.

To obtain the aggregate welfare gain of the study district and kebele as well, the total number of
households expected to have valid responses were multiplied with the computed mean WTP of the
close-ended CV survey responses (Table 8). This analysis was based on the simple transferring
point estimate approach (Jin et al., 2008). Ensuing this, the aggregate welfare gain for the study
area was computed to be 322,665 and 23,269,634 ETB for Biftu Geda Kebele and Haramaya district,
respectively.
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4. Conclusions and recommendations

Despite to its crucial importance in livelihood and environmental aspects (such as climate
regulation), forest resources all over the globe are subjected to enormous pressure resulting
in deforestation due to an increase in human and cattle population, widespread rural poverty
and other natural phenomena. Nowadays, Dengego forest in Haramaya district encountered
with such pressures hence, it is at the edge of degradation due to unsustainable resource
utilization. Therefore, this study attempted to determine factors affecting households’ contri-
bution for sustaining the intervention, and estimated households’ willingness to pay for the
restoration of Dengego forest and for its management thereby evaluated the welfare gain of
the intervention for the study area. The result has shown that the majority (88.69%) of
households were willing to contribute for forest restoration and its sustainable management
and some (11.31%) households were not willing. The mean WTP from the double bounded
dichotomous choice format was found to be 439 ETB per household per year. By using this
mean WTP value, the welfare gains of the intervention (forest restoration and its sustainable
management) for Biftu Geda Kebele and Haramaya district were found to be 322,665 and
23,269,634 ETB, respectively. Ecosystem valuation is not only important from economic stand-
point of view, but also for harmonizing forest development with community preferences. Hence,
the study result can serve as a benchmark for future studies and can be replicated in other
areas with similar ecosystems.
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