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ABSTRACT

The value of forests encompasses both direct market benefits and non-market advantages related to nature
conservation. The value of forests, including timber, lumber, pulp, and paper, is exchanged through markets. How-
ever, many of the benefits of forests do not pass through the market. The study was carried out to estimate the non-
market economic value of forest resources in the Keffa Zone, Ethiopia. To address the objective, a cross-sectional
research survey was conducted among 343 households, with face-to-face interviews serving as the primary data
collection method. The study was conducted on five forest attributes: harvested forest products, rainfall attraction,
soil conservation, tourism-generated employment, and the use of the forest for future generations, representing the
non-market value of the forest. The discrete choice experiment estimate, based on multinominal logistic regression,
was used to analyse the data and estimate the economic value of the forest. The study estimates that households
would pay an average of $7.71/year/hectare for forest conservation to achieve 20% more additional rainfall and
water availability. The households are also willing to pay an average of $2.32 /year/hectare for the forest’s conser-
vation to avoid 20% soil loss. The households in Keffa would annually pay an average of $9.10/year/hectare and
$1.31/year/hectare for the forest’s conservation, receiving 10% and 20%, respectively, more tourism-generated
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income and employment. The estimated results suggest that the local community supports the conservation of the

forest, and households are willing to contribute considerable resources for the proposed conservation programme

in the study area.

Keywords: Forest Valuation; Discrete Choice Experiments; Willingness to Pay; Keffa Zone; Ethiopia

1. Introduction

The day-to-day activities of humans depend on for-
est resources. Forests are one of Ethiopia’s significant
natural endowments. The country’s forests occupy 17
million hectares (approximately 15.7% of its total sur-
face area)!], and are inhabited by close to 10% of its to-
tal population!?l. Recent assessments indicate that the
forest sector’s contribution has increased from 8% to
12% of the national GDPI!. The forest resources main-
tain slope stability, flood protection, stabilise the micro-
climate, and support the game reserve. In addition, for-
est resources are also used for food production, tourist
attractions, carbon sequestration, recreation, and biodi-
versity conservation.

While forest resources provide significant benefits
to humanity, their rapid depletion is increasingly evi-
dent. For instance, Ethiopian forests suffered a mean
annual net forest loss of 73,000 hectares per year be-
tween 2000 and 201331, The trend in Ethiopia today is
to protect the remaining natural forests for their various
social, economic, and environmental values®. In 2015,
the Ethiopian government initiated a programme to in-
crease forest coverage from 15.7% in 2015 to 30% by
2030051, The remaining forest coverage is limited to the
southeastern and southwestern parts of the country.

The Ethiopian government affirms that the calcula-
tions of the economic value of the protective and envi-
ronmental services provided by forests are vitally impor-
tant for making well-informed public policies on forest
management and development, as well as for increasing
public social welfare and well-being°l. Previous studies
on forest resources have focused mainly on the key fac-
tors responsible for deforestation[®-°l, The high rate of
deforestation is largely attributed to inadequate evalu-
ation and the market’s failure to value unpriced forest
ecosystems 39, A study carried out in Belete Gara for-
est, located in the southwestern part of the Ethiopia, re-

vealed that households’ socioeconomic factors, mainly
landholding size, and the weak implementation of forest
policies contributed to further depletion of forest conser-
vation 3],

Forest resources are non-excludable social goods,
vital for the day-to-day activities of human beings;
yet, there are no markets that accurately reflect their
value['®l, The concept of value underscores the set of
human preferences. Consequently, economic value func-
tions as a link between an entity and various human pref-
erences, measuring the amount of sacrifice made by in-
dividuals to obtain other goods, services, or states of the
world 11,

Forest resources are recognised to have several val-
ues, including intrinsic, economic, ecological, cultural,
and aesthetic value. Forest resources have economic
value as they are a scarce resource and capable of gen-
erating human welfare!'?l. The decision on the man-
agement and conservation of forest resources depends
on economic criteria such as the demand for agricul-
tural land or the demand for exporting forest products

(131, Undervaluation of those

to earn foreign exchange
welfare-enhancing resources introduces an inherent dis-
tortion in resource allocation. Currently, more emphasis
is placed on direct use value; however, most of the ben-
efits of forests are not quantified in terms of economic
value 14151,

The Keffa Zone is known as the origin of the Ara-
bica coffee gene pool. The place represents the last pri-
mary forest cover in Ethiopia. The area covers 56% of
Ethiopia’s forest resources!'®l. However, the forests in
the Keffa Zone are subject to rapid depletion and de-
forestation. For example, the coffee forests of the Kefa
districts are experiencing alarming deforestation at an-
nual rates of up to 9% ¢, Therefore, it is becoming in-
creasingly important to identify and evaluate the ben-
efits of forests due to the increased pressure on natu-

ral resources. In light of this, it is important to exam-
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ine the local communities’ preferences and willingness
to contribute resources to the forest conservation pro-
gramme in the study area. Previously, limited research
has been conducted to investigate the causes of defor-
estation, such as family size and landholding size, as
well as the weak implementation of forest conservation
policies in relation to forest resource conservation (3161,
Moreover, the households’ preference for forest conser-
vation depends on their willingness to accept (WTA) rel-
ative to coffee production, the number of livestock, and
the use of forest products. Family size and education
were the main factors influencing respondents’ WTA [7],

Similarly, the research on the non-use value of
forests in southwestern Ethiopia, in particular the
Keffa Zone, was carried out using the contingent val-
uation method (CVM) with limited forest resource at-

tributes [3181,

However, CVM has been criticised for its
stand-alone binary choice task'°-?11, On the other hand,
the discrete choice experiment (DCE) allows respon-
dents to make a discrete choice between two or more al-
ternatives in a choice set!']. The main objective of this
study is to estimate the non-marketed economic value of
forest resources in the Keffa Zone, Ethiopia, through the
application of the DCE. In line with this, the study uncov-
ered the household’s willingness to pay for forest con-
servation in relation to the attributes of harvested forest
products, soil conservation, rainfall and water attrition,
tourism-generated employment, and the use of the for-

est for future generations.

2. Forest Resource Valuation Me-
thod

The non-use value forest has been the subject of
studies worldwide through different valuation meth-

o0ds[910.15]

Among the valuation methods used, the re-
vealed preference (RP) and stated preference (SP) meth-
ods had a relatively superior advantage when applied in

environmental resource analysis 22231,

The application
of the RP method is useful for analysing data from actual
market transactions, while SP can be applied to the non-

market attributes of environmental services!?!. The SP

method consists of the contingent valuation method and
the discrete choice experiment, in which respondents in-
dicate their willingness to pay for specific attributes 1],
In CV surveys, people are presented with a hypotheti-
cal change in the provision of goods or services and are
asked to state their WTP (or WTA) for the change [1>24],
The CV elicits individual expressions of value from re-
spondents for specified increases or decreases in the
quantity or quality of a non-market good [?3]. Atthe same
time, DCE involves asking individual respondents to
choose among alternative bundles of non-market goods,
which are described in terms of their attributes, includ-
ing a hypothetical price(?3l. The CV is often used to re-
fer to a specific elicitation technique, namely the stand-
alone binary choice task[?%]. While DCE involves some-
thing more than a single choice set and allows, in con-
trast to CV, the estimation of both the marginal value of

changing attributes and the total 24,

3. Material and Methods
3.1. Study Area

The study was conducted in the forestry area
within the Keffa Zone, located in the southwestern part
of Ethiopia. The study area was 454 km away from
the Ethiopian capital, Addis Ababa, and lies between
latitudes 6°24’ to 7°70’ north and longitudes 35°69’ to
36°78’ east. The Keffa Zone is known as the birthplace
of Arabica coffee, boasting rich biodiversity and diverse
array of plant and animal species. The total area of the
district is 10.636 km?, of which 47% of the area is cov-

[25], The landscape is characterised by nu-

ered by forest
merous rivers of varying sizes, and features a diverse to-
pography that includes flat plateaus, rolling hills, moun-
tainous terrain, forests, and steep slopes [2°],

Although the Keffa Zone is known for its dense for-
est, three forest locations have covered over 90% of the
forest area. These forest locations are Bonga Forest,
Boginda Forest (located in Gewata wereda), and Mankira
Forest (located in Decha wereda)[?°l. Therefore, the
study was carried out in the three forest locations as in-

dicated in Figure 1.
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Figure 1. Maps of the study area.

Source: Keffa Zone Administration Office.

3.2. Data Source

The study used the primary data set collected from
households in the Keffa Zone. Survey units are house-
holds that reside within a 10-km radius of the forest
edge. Although the recent statistics on households re-
siding in the district, specifically around the forest, were
not defined, it was estimated that approximately 1,000
households used to live around the forest[?°]. Bearing
this in mind, the required sample determined by us-
ing household sample size estimation formula?®l. The
study sample estimated by using a 95% confidence in-
terval, with a margin of error (ME) of 0.05, p (expected
prevalence) = 0.8. Thus, based on the proposition the fi-
nal sample size of 355 households was targeted in the
study.

The required sample size is determined based on
the following Equation (1):

z” + p(1 — p)

ME =1z 5
ME

p(l-p)/n n= (1)

While n = sample size, z = confidence interval, p =
expected prevalence, ME = margin of error

The total number of questionnaires distributed
was 355 (including a 10% non-response rate) across all
three forest locations. The sample size for each selected
forest location was determined based on previous study,
which indicated that there were 145 households living
in the Boginda forest area, approximately 170 house-
holds in the Mankira forest area, and 250 households

in the Bonga forest[?°]. The sample size from each for-
est location was selected using the proportional sam-
pling technique. Accordingly, 91, 107, and 157 sam-
ple households were selected from Bogida, Bonga, and
Mankira forest locations, respectively. Once the sam-
ple size was determined, the households were selected
randomly for the discrete choice experiment. Face-to-
face interviews were conducted to collect data from the
sample households. Data collection was carried out in
November 2020.

3.3. Design and Attribute Selection

The attributes selected for a discrete choice ex-
periment should fulfil the following requirements: At-
tributes must be (a) relevant to demand, (b) policy-
Identifying the at-
tributes of the forest that the locals attaches the great-

relevant, and (c) measurablel®l.

est importance. In light of this, the researcher carried
out a pilot test, key informant interviews, and document
reviews to identify the attributes in the study area. A pi-
lot study was carried out on 20 households to identify
the attributes and design the choice task. During the pi-
lot test, the households were asked to pick (rank) which
of the forest services they attached more to their day-to-
day activities. Moreover, the researcher consulted the lo-
cal forest administration regarding the forest attributes.
In line with attribute selection, appropriate labels for

the attached non-use forest services were carefully stud-
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ied. After consulting with the Ethiopian Forestry Pol-
icy Programs and the local forest conservation office,
the study proposed increasing forest coverage from its
current share by up to 60%. The share of forest cov-
erage used in the study does not necessarily represent

the actual programme implemented by the administra-
tion, but it is consistent with the forestry programme in
Ethiopial®l. The study on hand used six attributes to im-
prove the forest value with varying levels, as shown in
Table 1.

Table 1. Attribute design and level.

Attribute

Function of Forest

Level Quantity

Harvested forest products (HFP)

Attraction of rainfall (AR)

Soil conservation (SC)

Tourism-generated employment (TGE)

Use of forest by future generations (FG)

Use of forest products for different
purposes (years wait to get harvested
forest products).

The forest is also used for conservation of
water and attraction of rainfall (change by
new forest).

The forest is used as a way of protecting

soil erosion and degradation (change by
new forest).

The forest is used as a source of income
through tourism-generated employment.

The forest is considered an asset to be
transferred to future generations.

Household ability to pay for forest

1. No, I do not want to wait?

2. 1-3 years

3. 4-7 years

4. 8 and above

1.No change?

2. 20% change

3. 40% change

4. 60% percentage

1.No change?

2. Decrease soil loss by 25%

3. Decrease soil loss by 50%

4. Stop soil loss

1.No change

2. Income would be high by 20%
3. Income would be high by 40%
4. Income would be high by 60%
1.Yes

2. No?

1. 10$/ hectare/year

2. 15$/hectare/year

Forest conservation payment .
conservation

3. 20$ hectare/year
4. above 25$/hectare/year

Note: ? indicates status que.

3.4. Model Specification

The DCE was used to gain an understanding of in-
dividuals’ preferences by observing their choices. The
Random Utility Theory (RUT) explains the stochastic na-
ture of utility maximisation in the context of choice be-
havior!®l. The DCE and RUT have a robust connection,
as RUT explains the presence of randomness in individu-
als’ choice behaviour, which forms the basis of the design

and analysis of choice experiments?”]. The utility func-

Vi = Bjo + HFBXj1 + ARXj2 + SCXj3 + TGEXj4 + FGXj + PaymentXjn(3)

Where (3j0, is the constant value which captures the
observable average effect, X;; represents the attribute.

The coefficient of the linear function estimation is
only possible based on the assumption of random com-
ponents of the model. A typical assumption is that
these stochastic components are distributed indepen-
dently and identically (IID). This leads to the use of multi-
nomial logit (MNL) models to determine the probabili-

tion can be expressed as a deterministic element and a
random element (e). Deterministic elements consist of
the attribute (X;) and socioeconomic characteristics of
the respondent (S;) [?7]. Therefore, the respondent’s util-
ity function can be expressed as Equation (2):

Uj = (X;,Si) + e (2)
More specifically, the utility function can be ex-

pressed as Equation (3) in linear form.

(3)

ties of choosing one over the other3], Therefore, the
study applied the MNL model to calculate the probabil-
ity of choosing one option over the other. Moreover,
the respondent’s willingness to pay for maintaining the
current status quo of improvement in the choice of at-
tributes can be defined based on the marginal WTP cal-
culation.

The marginal WTP measures are given by the ratio

86



Research on World Agricultural Economy | Volume 06 | Issue 04 | December 2025

of two parameters as presented in Equation (4).

(4)

WTP — (Battnbute)

Bprice
3.5. Statistical Significance Tests

DCE is an application of the value characteristics
theory, combined with the random utility theory!®l. The
assumptions are made about the random component of
the model. A typical assumption is that these stochas-
tic components are distributed independently and iden-
tically (IID).

Multinomial logit models assume that the choices
are consistent with the assumption of the independent
The as-
sumption states that, for any individual, the ratio of the

from irrelevant alternative (I1A) property 28],

choice probability of any two alternatives is entirely un-
affected by the systematic utilities of any other alterna-
tive. DCE can be tested for this property. If the assump-
tion of [1A is violated, the standard random utility model
can no longer be applied [1°.

The study on hand tests for I1A is based on the hy-

pothesis specified as:

Hy. Odds (outcome h versus outcome j) are independent
of any other alternative.

H;. Two alternative outcomes are affected by the other
alternative.

The assumption of independence of irrelevant al-
ternative (IIA) was tested using the Hausman test, and
the result indicates that the assumption of [IA was not
violated [chi2 (14) = -28.69]. Despite it being unusual, a
negative outcome of the Hausman test may still be taken
as support for the Null hypothesis 2],

The summary of the sampled households from each
forest location is presented in Tables 2, 3 and 4. Ad-
ditionally, the appropriateness of the model was tested
by using several testing mechanisms. Since the multino-
mial logit model applied the response factors and cate-
gorised them into the current situation (statuesque), im-
proved situation A (alternative 1) and improved situa-
tion B (alternative 2). The study proposed a 20% incre-
ment in forest coverage as the first alternative and a 40%

increment of forest coverage in the second alternative.

Table 2. Location of sample households.

Residence Frequency Percentage
Bonga 116 33.8
Mankira 110 321
Boginda 117 34.1
Total 343 100
Source: Survey result, 2020.
Table 3. Sample household descriptive statistics.
Variable MeanN=343 Standard Deviation Minimum Maximum
Age 45.61 15.63 20 89
Total Family size 5.6 2.5 1 15
_ Age 45.8 15.9 20 89
Male (N=318) Family size 5.7 25 1 15
_ Age 43.6 11.7 20 65
Female (N=25) Family size 4.4 2.1 10 10

Source: Survey result, 2020.

Table 4. Household head literacy.

Sex of the hh Head Illiterate (%) Literate (%) N Pearson chi2

Male 42.8 57.2 318 Pearson chi2= 582.6
Female 72 28 25 Pr = 0.000***

Total 45 55 343

Note: *** indicates statistically significant at 1%.
Source: Survey result, 2020.
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Moreover, scope sensitivity is also an empirical test
used to ensure whether WTP estimates from two (or
more) valuation scenarios (say, A and B) with different
levels of environmentally good provisions are statisti-
cally different[3%l, The scope sensitivity test is based on
the hypothesis:

HO- ﬂscope =0 Hl- Bscope 7é 0

The hypothesis implies that failure to reject the null
hypothesis would indicate scope insensitivity. The study
carried out a scope sensitivity test, and the results are
presented in the results and discussion section. The re-
searcher utilised SPSS version 20 and STATA 16 for data

analysis.

4. Results and Discussion
4.1. Descriptive Analysis Result

The study carried out data collection from 355
households from three forest locations in the Kefa zone,
of which 343 households were used for the analysis. The
summary of the sampled households from each forest lo-
cation is presented in Table 2.

Table 2 shows that 33.8% of the sample house-
holds were obtained from the Bonga Forest, while the

remaining 32.1% and 34.1% of the sample households
were from Mankira and Boginda Forestlocations, respec-
tively.

Asrevealed in Table 3, the average age of the heads
of households is 43.6 years, and the average age of the
male heads of household is 45.8 years. The average
household size among the study population in the three
forest areas is 5.6 people per household.

As shown in Table 4, 45% of the sample population
was illiterate. The level of illiteracy was higher among
female household heads (72%) than among male house-

hold heads (42.8%).

4.2. Model Estimation

In addition to the descriptive analysis, the economet-
ric analysis used for this section presents the MNL regres-
sion result. The econometric models used here are based
on the econometric theory and specifications developed in
the methodology sections. This section presents the esti-
mation of the model’s results, being a marginal willingness
to pay with a 95% confidence interval for each attribute.
Table 5 reports the estimated model, Table 6 and Table
7 presents the marginal willingness to pay and 95% confi-

dence interval for different alternatives.

Table 5. Model estimation.

(2) (3)
Variables Improved Situation A (20%) Improved Situation B (40%)
Pavment -0.120 -0.0831
Y (0.163) (0.157)
-0.0801 0.433%**
HEP (0.138) (0.134)
0.265 0.641***
AR (0.173) (0.166)
sc -0.278* 0.231
(0.155) (0.150)
1.093*** 1.308***
TGE (0.155) (0.151)
FG -0.0480 0.307**
(0.135) (0.130)
Constant 0.137 —4.343***
(0.752) (0.765)
343
LR chi2(12) = 410.86
Observations 343 Prob > chi2 = 0.0000

Log likelihood = -1253.6674
Pseudo R2 = 0.1408

Note: The current situation is used as a base category, Standard errors are in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Source: Survey result, 2020.
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Table 6. Average WTP estimates for each attribute (Test for scope insensitivity).

1) (2) (3)
Attribute Statuesque Improved Situation A Improved Situation B
HFP -0.009* -0.07*** 0.08***
(0.005) (0.010) (0.011)
AR -0.02** -0.05%** 0.07%**
(0.006) (0.012) (0.012)
sc -0.002 -0.075%** 0.07***
(0.005) (0.011) (0.012)
TGE -0.05%** -0.014 0.064***
0.0067 (0.001) (0.009)
FG -0.01 -0.05%** 0.057**
(0.005) (0.011) (0.011)
Pavment 0.004 -0.016 * 0.003
Y (0.006) (0.011) (0.012)
Note: (I) derived from MNL model, (I) Standard errors are in parentheses, (III) *** p < 0.01, ** p < 0.05,* p < 0.1.
Table 7. Mean willingness to pay estimation.
(2) (3)
Variables Improved Situation A Improved Situation B
-0.67 -5.22
HEP (-3.84,2.51) (-8.56,-1.86)
AR 2.21 7.71
(-1.64, 6.04) (1.63,13.78)
s -2.32 0.23
(-4.59, -0.04) (-1.63,7.19)
9.1 1.31
TGE (4.11,14.1) (13.67,17.8)
e -0.4 0.31
(-2.79,1.99) (1.12, 6.23)

Note: The first and last values in brackets represent the 95% confidence interval limits, and the values on top represent the corresponding point estimates.

Source: Survey result, 2020.

All coefficients have the expected sign, except the
attribute of soil conservation under improved situation
A. The coefficients of soil conservation were found to be
negative and significant at 10% significance level. Sim-
ilarly, under improved situation A, the attribute of for-
est in tourism generation income was found to be posi-
tive and significant at a 1% significance level. The coef-
ficients of conservation payment were found to be nega-
tive in both improved situations, which imply that house-
hold forest conservation demand diminishes as forest
conservation payment increases. Households are sensi-
tive to changes in the price of forest conservation.

Under the improved situation B of forest conserva-
tion, the coefficients of all attributes have the expected
signs. The coefficients of harvested forest product (HFP),
attraction of rainfall (AR), and tourism-generated em-

ployment (TGE) were found to be positively significant
at the 1% level.
generations were also found to be positive and signifi-

Moreover, the coefficients for future

cant at 5% significance level. These results indicate that
under the improved situation B (a 20% increase in for-
est conservation), the benefits provided by the forest
in terms of forest products, rainfall attraction, tourism-
generated income, and benefits to future generations
would be more lucrative compared to the current situa-
tion. The coefficients of the conservation payment were
found to be negative, as expected, but they are insignifi-
cant.

The harvest forest product attributes were found
to be significantly positive under improved situation B
compared to the current situation. The coefficient (f§ =
0.433) indicates that households obtained more utility
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and satisfaction from the improved forest B in terms of
the forest products harvested. The harvested products
could include timber and timber products, as well as ex-
traction of forest resources as a raw material for indus-
try. The household utility from the improved forest sit-
uation B was only 0.43 units higher than the current sit-
uation. The result showed that households in the forest
area are directly or indirectly dependent on the collec-
tion and harvesting of forest products. Similarly, many
rural households depend on forest resource extraction
for their livelihood, which means that households were
found to be interested in forest conservation for survival.

4.3. Marginal Willingness to Pay (WTP) Es-
timate

Table 6 reports the mean marginal WPT and the
confidence interval for each attribute under improved
situations A and B. The marginal willingness to pay
(WTP) as a point estimate for each attribute corresponds
to the average or maximum amount that the surveyed
population would be prepared to pay annually and indef-
initely for one unit improvement in the attribute. The
value reported in WTP is based on the November 2020
exchange rate ($1 = 36.2 ETB) and is reported in terms
of the United States Dollar.

Table 7 presents the separate WTP estimates for
harvested forest products, rainfall attraction, soil conser-
vation, tourism-generated employment, and the value of
using the forest by future generations. The results of
separate WTP for harvested forest products and rainfall
attraction are statistically significant for all labels. Sim-
ilarly, the estimation of the WTP for soil conservation,
tourism-generated employment, and the use of the for-
est for future generations were found to be statistically
significant, indicating an improvement in forest cover-
age. Most estimates of average WTP are statistically sig-
nificantly different from zero, implying that increasing
their provision impacts welfare. Hence, households pre-
fer spatially focused improvements to forest resource
coverage.

The marginal willingness to pay for the attribute of
harvested forest products was found to be negative for the
improvement in forest coverage of forest resources. The
marginal WTP was found to be US$ —0.67 /year/hectare

and US$ —5.2/year/hectare for additional improved situ-
ations A and B, respectively. As the years of waiting for
an increase in forest products, increasing forest coverage
by 10% in each situation decreases household utility. The
possible reason might be that an increase in forest cover-
age is possible at the expense of agricultural land, and the
households may have to convert their arable land into for-
estareas if the return obtained from the forest takes longer.
Moreover, the attribute of the harvested forest product
was measured in terms of the maximum number of years
that the households could wait to get the forest products.
As the number of years required to obtain forest products
increases, the willingness of households to wait or their
utility declines. A negative marginal WTP for the attribute
indicates that the average individual would be better off
with a reduction in the attribute.

People recognise the benefit of forests in provid-
ing, improving, and maintaining water availability. The
result indicates that the attribute of rainfall attraction
and water availability was found to be positive and sig-
nificant at the 1% level under improved situation B (in-
creased forest coverage up to 40%). The resultindicated
that compared to maintaining the current situation, im-
proving forest conservation by about 20% would in-
crease water availability and rainfall attraction by 0.64%
more than the current level. The previous study also
showed that, households recognise the forest service in
enhancing human welfare by maintaining and improving
water quality, as well as attracting rainfall 3132, On the
other hand, people are blind to forest ecosystem services

s11% Households in the study area pay

in watershed offer
close attention to the forest ecosystem service for its role
in attracting rainfall and ensuring water availability.

The WTP result is also positive, indicating that
households are willing to pay to obtain better rainfall at-
traction and water availability (US$7.71/year/hectare)
by improving forest conservation by up to 20%. Despite
the willingness of households to pay for forest services in
terms of rainfall and water availability was found statisti-
cally significant, it was found below the expectation (321,
This indicates that the households recognise the forest
ecosystem service in water retention and rainfall attrac-
tion.

Forest benefits in soil loss protection are signifi-
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cantly recognised by rural households. An additional
forest increment significantly reduces the amount of
soil loss. The attributes for soil loss protection and
soil conservation were negative and significant for im-
proved situation A. The utility of households decreases
due to additional soil loss resulting from the loss of for-
est cover. Consequently, the households believe that
improved forest conservation by only 10% may not be
sufficient to protect 20% of the soil loss. Local peo-
ple would experience a loss of welfare equivalent to
US$2.32/year/hectare for each unit of soil loss resulting
from such forest conservation practice.

The coefficient for the tourism-generated employ-
ment attribute was also found to be positive and signifi-
cant for both the improved situation (A and B) of forest
conservation. The coefficients of TGE (f = 1.09 and 3 =
1.31) indicate that the households’ utilities were found
to be more than the current situation by 1.09 and 1.31
units for the improved situations A and B, respectively.
The result reaffirm that Forests provide a wide range
of provisioning and cultural services, as well as employ-
ment opportunities for the people living around forest
areas 31,

The marginal willingness of the households to
pay for the attribute of tourism-generated employ-
ment was found to be US$ 9.1/year/hectare and US$
1.31/year /hectare for each additional unit of forest con-
servation in situations A and B, respectively. The re-
sult reaffirm that forest contribution for residents is
more important than that of non-resident owners due to
the non-market role of forests in terms of employment
opportunities for tourists”). The household WTP was
found to be positive, and a possible reason could be that
tourism employment drives alternative livelihood activ-
ities (other than agricultural activities) for households,
which decreases pressure on the forest.

The other important attribute of forest conserva-
tion is the sustainable use of resources for future gener-
ations. There is always a trade-off between current con-
sumption and the needs of future generations. Forests
provide an even more important ecosystem service to
future generations in terms of water retention, carbon
storage, soil conservation, and biodiversity conserva-

tionl®l. The regression result indicates that the fu-

ture generation coefficient for improved situation B was
found to be positive (f = 0.307) and significant at the 5%
level. The result indicates that households derive more
utility from forest conservation for future generations by
increasing forest coverage by approximately 20%. The
households believe that the forest provides more ben-
efits to future generations than their current consump-
tion, and their willingness to pay was found to be US$
0.3 /year/hectare for improved forest conservation.
Finally, the payment vehicle was found to be neg-
ative but insignificant. The result indicates that as the
forest conservation payment increases, the households’
utility decreases and they become less interested in the
forest ecosystem service. The result also confirms that
high forest conservation payment decreases the house-
holds’ utility from forest ecosystem services and the
households’ marginal willingness to pay would be neg-

ative 331,

5. Conclusion and Recommenda-
tion

The study focused on the economic valuation of for-
est resources in forestry districts, targeting households
as the primary population. Overall, the study has found
that households residing in forest areas consider the
non-use value of forests to be more beneficial in terms
of soil loss protection, rainfall attraction, and tourism-
based employment opportunities.

1. Soil Loss Protection: Forests play a crucial role
in protecting against soil loss. Rural households
recognise this benefit, and research indicates that
even a 10% improvement in forest conservation
may not be enough to prevent a 20% loss of soil.
The economic impact of soil loss is significant,
with households potentially losing welfare equiv-
alent to $2.32/year/hectare for each unit of soil
lost. In conclusion, forests are vital for safeguard-
ing against soil erosion, a fact that is well acknowl-
edged by rural households. However, the find-

ings suggest that even a modest enhancement in

forest conservation efforts, such as a 10% im-

provement, may be insufficient to avert substan-

tial soil loss, projected at 20%. This underscores
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the urgent need for more robust and effective con-
servation strategies to protect forest ecosystems
and, consequently, the livelihoods of rural commu-
nities reliant on healthy soil for agriculture and
overall well-being. Enhanced forest management
not only preserves soil quality but also supports
the economic stability of these households, high-
lighting the interconnectedness of environmental
health and community welfare.

. Tourism-Generated Employment: The study high-
lights a positive correlation between forest con-
servation and employment opportunities gener-
ated by tourism. The coefficients for TGE sug-
gest that households derive more utility from im-
This in-

dicates that residents value the employment op-

proved forest conservation situations.

portunities provided by forests more than non-
residents. In conclusion, the study reveals a sig-
nificant positive correlation between forest con-
servation and the employment opportunities cre-
ated by tourism. The findings indicate that house-
holds derive greater utility from enhanced forest
conservation, emphasising that residents place
a higher value on the job prospects associated
with healthy forest ecosystems compared to non-
This highlights the critical role that
sustainable forest management plays not only in

residents.

preserving natural resources but also in foster-
ing economic development within local communi-
ties. Strengthening conservation efforts can lead
to increased employment opportunities, thereby
enhancing the overall well-being of residents and
promoting a sustainable tourism model that bene-
fits both the environment and the local economy.

. Sustainable Resource Use: The concept of sustain-
ability is emphasised, with a focus on the trade-
off between current consumption and benefits for
future generations. Households are willing to in-
vest in forest conservation for the sake of future
generations, as indicated by a positive coefficient
(8 = 0.307) for improved situation B. The WTP
for this attribute is $0.30/year/hectare. In conclu-
sion, the findings underscore the importance of

sustainability, particularly in the context of forest

conservation and its long-term benefits for future
generations. The positive coefficient (5 = 0.307)
for improved situation B indicates that house-
holds recognise the value of investing in conser-
vation efforts, demonstrating a willingness to con-
tribute financially at a rate of $0.30/year/hectare.
This willingness to pay reflects a collective com-
mitment to striking a balance between current
consumption and the need to preserve natural re-
sources for the benefit of future generations. Ul-
timately, these insights highlight the potential for
fostering sustainable practices that not only pro-
tect the environment but also align with the val-
ues and priorities of local communities.

4. Payment Vehicle: Interestingly, the study found
that as the cost of forest conservation increases,
household utility decreases, suggesting that

higher payments can lead to reduced interest

in forest ecosystem services. This finding aligns
with previous research indicating that high costs
can deter households from valuing forest conser-

vation.

In summary, the findings underline the economic
importance of forests in providing soil protection, gener-
ating employment through tourism, and promoting sus-
tainable resource use, while also highlighting the chal-
lenges associated with the costs of conservation efforts.

Finally, the households demonstrate a positive pref-
erence for improved forest conservation practices, rec-
ognizing the forests’ roles in attracting rainfall, conserv-
ing soil, generating tourism-related employment, and
utilising resources for future generations. Furthermore,
forest management needs to meet the interests of local
communities. Therefore, an intervention is needed to
improve forest conservation based on societal interest,
such as community-based forest resource management
and participatory forest management.

Based on the findings, the following recommenda-
tions are made:

Households value the forest service for its role in
soil conservation, improving the soil quality, and retain-
Therefore, the households’ efforts should
be promoted by implementing agroforestry practices,

ing water.

which will help the households integrate trees into agri-
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cultural systems. This practice enhances soil fertility, re-
duces erosion, and improves water retention.

Promote eco-tourism initiatives that leverage the
value of forest ecosystems while ensuring thatlocal com-
munities benefit economically. This can include guided
tours, wildlife observation, and cultural experiences that
highlight the importance of forests.

Invest in training programmes for residents to
equip them with the skills needed for jobs in the tourism
sector. This can include hospitality training, tour guid-
ing, and environmental education.

Foster partnerships between local communities
and tourism operators to create job opportunities that
directly benefit residents. This collaboration can also en-
hance the visitors’ experience by providing authentic lo-
cal insights.

Develop marketing campaigns that promote the
unique natural and cultural assets of the area to at-
tract more visitors, thereby generating increased em-
ployment opportunities linked to forest conservation.

Establish programmes that educate households
about the long-term benefits of investing in forest con-
servation, emphasising its impact on future generations
and overall community welfare.

Design programmes that allow households to con-
tribute financially to conservation efforts based on their
willingness to pay. This could include a small annual fee
for forest maintenance or participation in conservation
projects.

Integration of Conservation into Local Policies: Ad-
vocate for local policies that prioritise sustainable re-
source use and forest conservation, ensuring that these
principles are embedded in regional development plans.

By implementing these recommendations, stake-
holders can enhance forest conservation efforts, pro-
tect against soil loss, create employment opportunities
through tourism, and promote sustainable resource use,
thereby contributing to the well-being of the communi-
ties and the health of forest ecosystems.
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