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Abstract: In developing countries, like Jordan, climate change and population growth have prompted
land-use and land-cover changes that have profoundly affected ESs, especially by poor people living
in fragile ecosystems. This study aimed to analyze the attitudes towards ES among households
living in Wadi Araba, a study area located in a dry ecosystem with limited natural resources, as well
as to determine the value of ES and the main socio-economic and perceptions factors influencing
households’ willingness to accept (WTA) compensation according to the families’ priorities. The
face-to-face method was used to interview a random sample of 296 residents from the study sites,
using a structured questionnaire to capture the accepted level of compensation for conservation by
the local community. Additionally, multiple linear regression analysis was applied to determine
the main socio-economic factors affecting WTA. More than 91% of the respondents were willing to
accept compensation for three different conservation plans that reflect the resident’s priority. For
the three priorities, the weighted average of the compensation levels was JOD 436, 339, 261 per
household per year, respectively, and the aggregate values were about JOD (1,196,977.8, 930,601.2,
and 719,411.8, respectively) (JOD 1 = USD 1.41). The residents’ gender, age, and income were among
the most important factors that affect the compensation level. The main policy implications are that
the government and non-governmental organizations should strengthen advocacy and education
of arid ecological and natural resources protection, besides including the local community in any
decisions in establishing differentiated compensation strategies and regulations. Eventually, the
conservation and restoration activities will become self-initiated.

Keywords: willingness to accept; arid land; ecosystem services; compensation; eco-tourism

1. Introduction

People benefit considerably from the various ecosystem services (ESs) provided by
natural ecosystems [1]. ESs provide direct benefits as well as indirect services, including
the provision of food, water, and raw materials; the regulation services of fresh air and
pure water; and aesthetic and spiritual attractions [2,3]. Studies on ESs values have
been conducted at different scales from the national, regional, and global scales and
in diverse areas, including forest, desert, wetland, and growing urbanizing areas [4–7].
Researchers have provided sufficient evidence indicating that many important ecosystems
are facing threats of degradation, mostly attributed to climate change and population
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growth, which reflects the importance of valuing their impacts on ES within decision-
making processes [8,9].

In developing countries, climate change and population growth have prompted land-
use and land-cover changes that have profoundly affected ESs [10]. Jordan lies in the
heart of the Middle East (Figure 1), where climate change is expected to have substantial
impacts on the limited water sources, alongside a high rate in population growth due to the
successive waves of refugees from the surrounding countries [11,12]. On the other hand, the
government has implemented national afforestation projects and national networks of the
protected areas that have improved the ES in different regions. Presently, ESs are considered
in the land management and decision-making process, which has helped in shaping the
national projects in ecological development and urbanization or civilization [13]. Several
studies have addressed ESs at the different geographic zones; for instance, studies were
conducted to examine and value the ESs in forest ecosystems [5,6,14–16].

Figure 1. Map of the study area, south of Wadi Araba (Source: NARC, Environment and Climate
Change Research Directorate, 2020).

Other national studies were conducted to estimate the ES value in arid areas (e.g., Wadi
Araba (WA) in south-west Jordan), which demonstrated that WA harbors many valuable
genetic plant resources that can be used for many purposes, including food, feed, energy,
aesthetics, fiber, and medical. The ecological sustainability in WA had been hampered due
to climate change and local communities’ activities in the southern part of Jordan [17–19].
The previous national studies concluded that decreasing amounts of rainfall and high
variations in precipitation from year to year have affected agricultural activities of local
communities and imposed additional stress on the ESs of the arid environment. Moreover,
the threats faced by the communities’ livelihoods have grown because of unsustainable
practices in hunting, overgrazing, and tourism. Such practices had placed a high strain on
natural resources. The complex interaction between ecology and humans has highlighted
the need for constructing policies for the sustainable provision of ESs in this area.

ESs are the benefits people obtain from ecosystems [2,3]. Some of these benefits are
tangible and tradable goods (e.g., fish, fruits, and livestock) to which monetary values are
assigned at the market. Other benefits are intangible and untradeable (e.g., water purifica-
tion, sand fixation, carbon sequestration, and inspiring aesthetics) [1–3]. Environmental
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researchers have devoted considerable efforts to developing a wide range of methods for
the valuation of non-marketed ES values. The valuation techniques include two categories:
techniques for valuations of revealed preferences (e.g., travel cost, hedonic price, and
the random utility model) [20,21], and valuation methods for the stated preferences that
incorporate changes in the provision of ES under hypothetical conditions [22,23]. The most
well-known valuation techniques related to stated preferences are choice experiments and
the contingent valuation method (CVM), and the latter method have been widely used to
estimate the value of the use and the non-use of ESs [24,25].

The objective of this study was to analyze the attitudes towards ES among households
living in WA and to apply the CVM to (1) explore the WTA of households from WA
for different ESs defined by households’ priorities and, thus, its importance for human
welfare; (2) determine the value of ES and the main socio-economic, and perceptions factors
influencing households’ WTA according to the families’ priorities. The findings of the
study can provide inputs for the formulation of participatory plans for improved ESs
and ecological sustainability in WA. They can also serve as a reference for worldwide ES
evaluation in fragile and dry regions, as well as in other dry areas in Jordan that account
for 80% of Jordan’s land area.

2. Materials and Methods
2.1. Research Area and Sampling

WA is a 2000 km2 arid environment that extends 170 km from the southern Dead Sea
shore (elevation of 400 m below sea level) to the Gulf of Aqaba at the Red Sea (130 m above
sea level) and constitutes 2.4% of the total area of Jordan [19]. WA consists of six large
communities, which form a population of 10,510 people living in 1911 households [26];
moreover, WA is close to Aqaba and Petra cities, which form the famous Jordan’s Golden
Tourism Triangle. The WA region suffers from surface water scarcity due to low rainfall
rates and the absence of valleys or torrents of permanent flow in the region. Employment
opportunities within WA consist of grazing livestock, agriculture, and making handmade
textiles, and there are few people who work in government jobs [27]. In the southern part
of WA, four study sites of Rahamh, Qatar, Al-Reshah, and Beir Mathkour were selected
for hosting 50% of the population and for the diversity of ESs in these locations. The total
population of the study sites is about 5459 people, and the total number of households is
820, with an average family size of 6–7 people per household [27].

A random sample of 296 residents was chosen as a representative sample that forms
36% of the total households in the four project sites. The sample size for each site was
defined proportionally to the number of households in each community; there was no
specific profile for selecting respondents beyond their willingness to participate in this
study. Face-to-face interviews were used for interviewing the respondents; the respondents
also provided a written consent to participate in the field study, based on the ethical
approval granted by the National Agricultural Research Center (NARC) and the University
of Jordan to conduct the study according to the general regulations.

2.2. Survey Instruments

Data were collected between November 2019 to January 2020, including the pre-survey
and the formal investigations, by conducting 12 interviews within local communities and
with key persons in WA and experts. Using the pre-survey results, a three-part structured
questionnaire was designed to capture the information and opinions of respondents on
the ESs of WA. The first part covered the demographic information of the respondents,
such as gender, age, education, occupation, income, and family size. The second part
focused on residents’ benefits and interaction with the surrounding ecosystem, such as
animal production, grazing, agriculture, vegetation cover, and water-provisioning, as
well as cultural services (hiking, camping, photography, climbing mountains, biking,
bird watching, and visiting historical sites). The third part was for the investigation
of willingness to accept (WTA) a payment for controlling the use of ES according to
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respondents’ priorities and utility gained from the ecosystem, which was started in the
following scenario:

“There are priorities and action plans to improve the ecosystems environmental situation
of WA, and assuming that the responsible authorities wish to implement participatory
financing plans, what are the priorities and plans that the family can have as an alternative
for the controlling the use of ESs and natural resources for a period of 5 years. Choose
your preferred plan (see the following plans).”

The information from this part was used to estimate WTA for sustaining the ecosystem
of the study sites in WA. Accordingly, respondents were given three cards with the same
five plans with different values (expressed in JOD, 1 JOD = USD 1.41) and asked to select
one plan for each priority (Table 1). The expected support from the local communities
was assumed to be extended for 5 years. Based on the proposed plans for each priority,
the respondent is expected to apply and/or accept specific constraints on utilizing the
ES, while restoration plans are executed in the area for 5 years. Table 1 refers to the
suggested limitations and constraints that are expected to be applied in case of accepting
compensation for ES. Based on these constrains/impact, respondents are assumed to
handle additional costs and/or lost income.

Table 1. The suggested plans and the values (JOD *) for the three priorities used to estimate the WTA.

Suggested Plans Imposed Constrains Priority 1
JOD

Priority 2
JOD

Priority 3
JOD

Plan 1: No reaction. No constains 0 0 0
Plan 2: Establish a plan to control
hunting for different types of birds
and animals in some areas.

Control hunting of specific types of
birds and for specific periods of time in
the year.

80 60 40

Plan 3: Improvement and
protection of water sources (ponds,
waterfalls, and springs) and the
implementation of water
harvesting techniques.

Limitation on the use of water sources
for touristic purposes, besides
preserving and maintain any water
harvesting techniques established in
their areas.

300 200 150

Plan 4: Rehabilitation of grazing
areas, natural vegetation,
rangeland management, and
firewood collection.

Control the open grazing in specific
areas and periods around the year.
Preserving and maintain any
conservation interventions for
rangeland.

600 450 300

Plan 5: Enhancing eco-tourism
services and activities.

Effective participation in the initiatives
for establishing eco-tourism projects
aligned with the restoration and
ecosystem management plans.

900 675 450

* JOD refers to the Jordanian Dinar. 1 JOD = USD 1.41.

The values of the suggested plans were estimated based on the annual income of
the population in WA. According to [27], the annual income of the family is about JOD
3600, the maximum compensation was about 25% of this income. The plans’ values were
designed and validated in the pre-testing phase of the WTA scenarios, besides considering
the information provided by some key persons in this phase.

2.3. Research Methods
2.3.1. Contingent Valuation Method

For valuing WA’s ecosystem service, a CVM was applied. CVM is a hypothetical
survey-based valuation method focusing on the respondents’ answers [5,28,29], which
are analyzed to conclude important information for the decision-makers regarding the
willingness to sustain ecosystem benefits of provisioning, cultural, and supporting ser-
vices [5,30,31]. CVM is applied to value the use and non-use values of natural resources
and ESs. This approach consists of a willingness to pay (WTP) and willingness to accept
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pay (WTA) as proxy economic measures for use, existence, and bequest values for ESs
by the users [28–34]. Generally, the maximum WTP equals the minimum WTA [28,32,34].
In other words, low WTP refers to the limited economic value of ESs provided by in-
dividual landowners [5,32,33], while higher WTA is attributed to high costs associated
with important changes or losses in the land use [5,35–38]. Researchers [39–45] have re-
ferred to the effectiveness of using WTA as a reference for the compensation standards in
developing countries.

Previous studies have focused on the importance of socio-economic characteristics of
the households in determining WTA. Other factors, such as perceptions and environmental
knowledge, were varied in their influence on WTA or WTP [35–37]. Previous studies
found that socio-economic factors (e.g., age, gender, education level, and occupation level)
significantly influenced WTP or WTA relating to ES in different regions [5,30,31]. Other
studies have shown that local communities’ perceptions and environmental awareness
significantly influence WTP and WTA [15,35–38]. These studies had provided significant
conclusions and practical application of ES valuations, specifically in ecological conserva-
tion regions. However, regions inhabited by minorities, backward economies, or fragile
ecologies have been relatively overlooked in ES valuations studies [37–40].

2.3.2. Data Processing Method

To estimate the WTA, several methods can be used: median [5,38,39], the individual
utility function theory [32], and Maximum Likelihood Estimation [42,44]. In the current
research, the WTA was calculated using the weighted-average, which is a simple but
accurate approach [34,44]. Next, the average annual WTA of respondents was used to
calculate the aggregate annual compensations for the whole households in the region,
where the weighted average of WTA for each priority was extended for all households.
Then, a discount rate was applied to the aggregated WTA for estimating the WTA for
the region for a period of 5 years. Later, to examine the effect of different factors on the
respondent’s WTA value, the multiple linear regression was used. The outcome variable
(y = WTA) is a continuous variable. This model was considered the appropriate model
to assess the association between WTA and the independent variables as socio-economic
variables, the perceptions, and use of ESs [5,37,45,46]. Others [33,43,47] have applied this
approach for analyzing the correlation between dependent and independent variables in
similar contexts. The data were analyzed using SPSS 20.0 (SPSS Inc., Chicago, IL, USA)
statistical software.

In this study, three regression models of the independent variables that affected the
WTA of respondents of each priority were defined with multiple linear regression models.
The multiple -linear regression model equation is given the Equation (1)

Y = a + bX1 + cX2 + dX3 + . . . ZXn + U (1)

where Y defines the dependent variable as the WTA of each plan in each priority; X1, X2,
and Xn define independent variables as socio-economic variables, the perceptions, and
use of ESs; a, b, c, Z define constants, and U is the error term. The models were tested
for multicollinearity problems, as no correlation of more than 0.8 was found between
independent and dependent variables, thus, a multicollinearity problem is not found.

3. Results
3.1. Characteristics of Respondents

Demographic data displayed several trends. About 68.6% of the respondents were
male; this was due to the conservative nature of the society, and 83% of the respondents
were married. The average age of the household head was 43 ± 12.2 years, and on average,
they had finished the ninth grade (±2.8). The average monthly income was JOD 324 ± 147.8,
which is close to the national poverty line (JOD 323). WA is one of the poorest communities
in Jordan, where 71.5% of the households are classified as poor families [28]. About 15.5%
of the respondents were retired from the public institutions and military forces, while the
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other 23% were still working at governmental institutions. Only 26.7% of the respondents
were housewives, and very few (2%) were farmers.

3.2. Ecosystem Services and Perceptions

WA is located in hyper-arid environment, where most of the families own livestock
for household consumption, and they depend on the open grazing at the nearby locations.
Most of the respondents did not practice farming (planting vegetables or horticulture) in
the last five years due to the limited water sources and climate change. The ecosystem
of WA is rich in fauna and flora. Most of the respondents emphasized that medicinal
plants and edible plants are widely available. The other 57% of respondents tend to collect
firewood for domestic consumption.

WA is also considered a tourist attraction; there are a diverse number of eco-tourism
activities, including hiking, camping, photography, mountain climbing, biking, walking,
sand dunes, waterfalls, bird watching, visiting historic sites, hunting, and camel riding.
Sand dunes are considered the most important activity in the region, followed by hiking
and camping. Regardless of the diversity of ESs in this region, most of the respondents
expressed limited activities of hiking, camping, hunting, and exploring sand dunes, which
contribute significantly to their income and livelihood (Figure 2).

Figure 2. Mean importance of the ecosystem services to the region (1–10).

3.3. Analysis of Willingness to Accept Compensation: Amount, Time Value, and Economic Value

Respondents indicated a wide range of compensation for the three priorities; the values
and percentage for each plan are presented in Table 2. In each priority, some respondents
preferred to have no actions, as 11.1%, 8.8%, and 9.1% showed their unwillingness to accept
any compensation for the three priorities, respectively. On the other hand, 31.1% of the
respondents agreed that plan 3 should be priority 1, which is dedicated to the improvement
and protection of water resources, and the implementation of water harvesting in WA.
Regarding the second priority, 38.5% of the respondents selected plan 4, which was about
the rehabilitation of grazing areas and natural vegetation cover. For the last priority
(priority 3), 38.2% of the respondents selected plan 5, which was for enhancing ES and
activities related to eco-tourism.
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Table 2. The percentage of bids by the respondents’ priorities for different ESs.

Priority 1 Priority 2 Priority 3

Value JOD Percentage Value JOD * Percentage Value JOD * Percentage

P1 0 11.1 0 8.8 0 9.1
P2 80 13.9 60 6.8 40 16.2
P3 300 31.1 200 29.4 150 17.2
P4 600 21.3 450 38.5 300 19.3
P5 900 22.6 675 15.9 450 38.2

* JOD refers to the Jordanian Dinar. 1 JOD = USD 1.41. P1: prefer no action, P2: controlling hunting of different
types of birds and animals, P3: improvement and protection of water resources, and the implementation of water
harvesting, P4: rehabilitation of grazing areas and natural vegetation cover, and P5: enhancing ES and activities
related to eco-tourism.

The conservation value reflects how the rural people in WA value the ecosystem from
an economic point of view. Therefore, the weighted average had been calculated to estimate
the value of ESs as one unit that was reflected in five plans in each priority, as presented
in Table 3. All respondents selected different services in priority 1. The weighted average
value of services in priority 1 was JOD 435.7. For the second priority, the weighted average
of ESs value was JOD 338.77, and finally, the ESs value in priority 3 was about JOD 261.

Table 3. Mean willingness to accept (WTA) and the economic value to restore ecosystem services in
the study area.

Priority 1 Priority 2 Priority 3

Weighted average of estimated annual
Value per HH (JOD) * 435.74 338.77 261.89

Sample size 296 296 296
Households 820 820 820
Annual aggregate value for the study areas 357,306.8 277,791.4 214,749.8
Discount rate (%) 15 15 15
Time scale (year) 5 5 5
Cumulative discount rate 3.35 3.35 3.35
Present aggregate value of
ES and benefits by the local community 1,196,977.8 930,601.2 719,411.8

* JOD refers to the Jordanian Dinar. 1 JOD = USD 1.41.

Based on the economic theory for estimating the value, there is a discount rate to be
used in cases whereby the utility of the lump sum of annual payments should be equal.
Thus, the economic value of ESs in WA was estimated based on periodic payments with
a cumulative discount rate (Table 3). In this study, a 15% discount rate was used as an
environmental discount rate. This high discount rate implies giving high values to the
restoration plans of any ecosystem, and thus, betting against the environment and future
generations. The discount rate in developing countries ranges between 8–15%, there is
an increase by 1–2 percent per year of the discount rate for environmental projects due to
the high risks in such projects. Moreover, the proposed restoration project is assumed to
extend 5 years and thus the aggregate discount rate for 5 years was employed [5,48,49].
The estimated weighted average for each priority was used to calculate the annual value of
compensation for the study sites and for all households. The aggregated present benefits of
the compensations for the three priorities were as JOD 1,196,977.8, 930,601.2, and 719,411.8,
respectively.

3.4. Factors Affecting Participant WTA

Theoretically, WTA or WTP are directly affected by individuals’ characteristics as
socio-economic conditions, personal preferences and perceptions, and income
conditions [5,26,35–38]. A multiple regression model was developed with WTA as the de-
pendent variable and a wide range of independent variables (Table 4). The multiple linear
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models were estimated by including different sets of explanatory variables by maximum
likelihood regression for each priority.

Table 4. Explanation of variables included in the econometric model.

Variable Variable Description

Monthly income (JOD) *
1 = less than 200, 2 = 201–300,
3 = 301–400,
4 = 401−500, 5 = more than 501.

Age Years

Ecotourism is contributes to investment promotion (1 = Strongly disagree, 2 = I do not
agree, 3 = agree, 4 = Strongly Agree)

Working as a tourist guide for climbing Yes = 1, No = 0)
Gender of the household head (Male = 1, Female = 0)
Grazing places are near (Yes = 1, No = 0)
The Biking is available (Yes = 1, No = 0)
Quantity of collectd willed plants (annually)/Kg
Do you collect firewood (Yes = 1, No = 0)
Camping is available (Yes = 1, No = 0)
Bird watching is available (Yes = 1, No = 0)
Hunting is available (Yes = 1, No = 0)
Depend on biking as a source of income (Yes = 1, No = 0)
Importance level of sand 1 = not important, 10 = very important
Importance level of photography 1 = not important, 10 = very important
Eco-tourism contributes to the definition of the region Yes = 1, No = 0
The eco-tourism affected the general situation of the
region (Yes = 1, No = 0)

Tourists come to Wadi Araba (Yes = 1, No = 0)
* JOD refers to the Jordanian Dinar. 1 JOD = USD 1.41.

Table 5 shows the regression model results, including all explanatory variables that
contributed to a powerful model. These models (Table 5) included different sets of variables,
and the R2 for each model was relatively high, indicating that the statistical relevance for the
explanatory variables in each model was good. Model A presents the explanatory variables
that affected WTA as a first priority by the respondents; all variables were significant at
the 0.01, 0.05, and 0.1 levels (Table 5, Priority 1). The variables of income, gender, and
depending as a tourist guide for climbing had a positive relationship with the amount
of WTA, particularly the gender of respondents and if the respondent works as a tourist
guide for climbing; in other words, most of the men working as a tourist guide for climbing
had reflected their acceptance for receiving a higher amount of WTA as compensation to
control the use of ESs in WA. The results highlight the significance of some eco-tourism
activities, where local people could work as a guide, besides the importance of respondents’
socio-economic profile in accepting WTA compensation.

Respondents’ perceptions and activities had significantly affected the amount of WTA
for priority 2, as presented in regression model B, where most of the explanatory variables
(except one) were significant at the 0.01, 0.05, and 0.1 levels (Table 5, Priority 2); respondents’
perceptions of the existence of biking and bird-watching activities had affected the WTA
positively. Moreover, respondents who believed in not having grazing places nearby and
limited hunting activities were not willing to receive a higher WTA; furthermore, they
had weak benefits from the surrounding ecosystem. They collect small quantities of wild
plants, and they had stopped collecting firewood. Thus, the results of model B clarify the
effect of respondents’ perceptions and personal activities in deciding the amount of WTA
as compensation and, consequently, enhancing restoration efforts for WA ecosystems.
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Table 5. The results of the multiple regression model for explaining main factors influencing resident’s WTA for ES based on their priorities.

Variables Priority 1 (n# = 296) Priority 2 (n# = 296) Priority 3 (n #= 296)

Coefficients SE T Coefficients SE T Coefficients SE T

(Constant) 952.60 *** 256.142 3.71 1218.25 223.10 5.46 283.5 *** 85.2 3.3
Gender of household head −479.32 *** 136.132 −3.52 - - - −55.3 * 30.0 −1.8

Income 139.94 ** 67.058 2.08 - - - - - -
Age - - - - - - 2.4** 1.2 2.1

Collected wild plants 664.54 *** 201.262 3.30 −1294.3 *** 325.13 −3.98 - - -
Grazing places are near - - - −215.59 ** 96.92 −2.22 - - -
Do you collect firewood - - - −487.94 *** 153.93 −3.17 - - -

Tourists come to Wadi Araba - - - - - - −50.6 38.8 −1.3
The Biking is available - - - 582.45 ** 212.34 2.74 - - -

Bird watching is available - - - 487.94 * 235.10 2.07 - - -
Hunting is available - - - −440.59 ** 202.41 −2.17 - - -
Camping is available - - - −262.94 153.93 −1.70 - - -

Importance level of photography - - - - - - −14.9 *** 4.82 −3.0
Depend on biking as a source of income - - - - - - 71.1 *** 26.9 2.6

Ecotourism is contributing to investment promotion −349.54 *** 105.305 −3.32 - - - - - -
Eco-tourism contributes to the definition of the region - - - - - - 15.7 22.0 0.7

The eco-tourism affected the general situation of the region - - - - - - 54.9 *** 20.7 2.6
R2 0.70 0.72 0.29

F value (Sig.) 12.751 (0.001) 4.47 (0.01) 7.621 (0.00)

*** Significance at 0.01; ** significance at 0.05; * significance at 0.1.#n = Sample size.
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Model of Priority 3 included the factors that affected the respondents’ WTA. All
explanatory variables contributed to having a relatively robust regression model, but not
all factors were significant at the 0.01 and 0.05 levels, as only variables as respondents’ age,
gender, and the dependency on biking activity renting bikes for tourists as a source for
income affected the amount of WTA accepted for compensations. Moreover, respondents’
perceptions on the importance of photography as an activity and the impact of eco-tourism
on the WA also helped in shaping respondents’ WTA as a compensation for the third
priority of ES from their point of view. Moreover, female respondents of an older age
tended to accept a higher value of compensations to control the use of ESs in the study sites.

4. Discussion

This research was aimed at the estimation of the monetary value of the rural natural
system of Wadi Araba, which reflects ESs belonging to that system. The estimated value of
ESs plays an important role when making decisions and undertaking actions for the future
of ES in any ecosystem [5,43,44]. Previous studies have emphasized the importance of
demographic characteristics of the local communities in appreciation of the ESs [5,26,35–38].
Different types of ESs would require diverse land management plans and emphasized the
consideration of disparities in patterns of natural resource dependence among different
local income groups [50–52].

The estimated WTA for the first priority was approximately two times higher than the
value of the third priority, which was about JOD 1,196,977.8. However, the value of any
future compensation to regulate the use of the ES in WA should consider the type of ES and
the beneficiaries’ dependencies. This is reflected in the range of values determined by the
residents in Tables 2 and 4. The tables show that residents depending on different water
sources were willing to accept compensations for controlling the use of water sources for a
certain period of time. The compensation value was the highest to make up for incurred
losses of different activities due to restriction for the use of water sources, and thus affecting
the household welfare and the future land use [53].

On the other hand, the residents considered the rehabilitation of grazing areas as the
second-most important plan for the WA ecosystem; this is likely related to free use and
accessibility of grazing areas all around the region, and the ability of the residents to travel
with the livestock to other areas searching for natural grazing areas during the rehabilitation
period. Grazing areas are open sources in developing countries like Jordan, where livestock
breeders adopt regular patterns of migrations looking for alternative grazing areas when
needed [53]. Moreover, households with lower livestock wealth rely on free and limitless
grazing sources [51], which has affected the amount of compensation for the sustainability
of grazing activity and plant cover.

The respondents had selected the eco-tourism activities as the third priority for the
suggested conservation plan. The eco-tourism activities are not yet fully ingrained actions
attached to the ecosystem conservation; WA communities still depend on agricultural
activities (farming and livestock breeding) as their main source of income. Nevertheless,
eco-tourism is a growing sector in the southern part of Jordan where ecological conserva-
tion should be taken in alongside eco-tourism development. In an arid region like WA,
eco-tourism is highly exposed to climate change, specifically for the increased temperature
and successive years of drought [16,54,55]. Several studies have highlighted the respon-
sibility of climate change on destroying and blocking several eco-tourism activities (i.e.,
hiking, climbing, and other outdoor activities) [54]. Therefore, such an impact would place
additional pressure on eco-tourism as a business and its profitability [55]; thus, eco-tourism
is considered as an additional but unreliable source of income.

Previous studies presented a variety of factors influencing the WTA value in relation
to ES; the factors included social, economic, and environmental perceptions. The research
findings in Table 5) indicate the factors affecting WTA for the three suggested compensation
plans. The results of the regression model for priority 1 show that household income,
gender, and perceptions of the tourism activities affect the WTA value for the first priority.
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This is compatible with other research findings, as the ecological conservation would
hinder local communities from using natural resources and, thus, affect the resident’s
income. Therefore, male residents expect a higher compensation value (WTA) [5,46]. Other
studies have found no clear positive relationship between WTA and resident’s income
and gender [56]. Other touristic activities were considered supportive and affected by
potential restrictions; as such, working as a tourist guide for climbing was considered
as a supporting income source that might affect the acceptance of any future potential
conservation programs.

The research findings in Table 5 (priority 2) indicate that when grazing places are
nearby, collecting firewood and wild plants had a significant and negative correlation with
the WTA level and plans. These factors were connected to the richness of the biodiversity
cover in WA, indicating that residents benefiting from the surrounding environment were
willing to accept higher WTA. This is mainly because the residents practice agricultural
activities and, depending on the natural cover, would lose access to land and thus have
reduced family income. Usually, farmers are influenced by the pasture area owned by the
farmer to support livestock feeding and the availability of non-crop areas for agricultural
production [52]. Moreover, specific eco-tourism activities (biking, bird watching, and
hunting) had significant connections with the resident’s WTA, but biking and bird watching
had a positive correlation, indicating that the residents who depend on these two activities
to establish additional income had the highest WTA level. This is mainly because of the
importance of these activities in the region. However, residents who practice hunting in
this region were more willing to establish a conservation program; they have likely stopped
benefiting from the current ecosystem as the number of hunted animals has decreased in
recent years, and thus negatively affected the tourism from the Gulf countries [34,57].

On the other hand, the research findings in Table 5 (priority 3) present the factors
affecting the respondents’ WTA for the third priority according to their own choice. These
findings indicate that residents’ gender and age had a significant relationship with the
level of WTA of the third priority. In this study, males and older people were willing
to accept a higher level of WTA for the third priority. Previous studies did provide a
conclusive connection between gender differences regarding the residents’ perception of
ESs and willingness to take action toward conservation [5,28,35–38]. The biking activity
was again considered an explanatory factor that explained the resident’s WTA level in
the third priority. These findings indicate a strong and positive significant connection
with WTA level in the third priority, indicating that resents were willing to accept higher
compensations to give-up the biking activity and, thus, losing part of the income received
from providing bikes to the tourists in the region. These residents would search for other
activities to cover the lost income from biking restriction during the conservation period,
in other words, to increase the productivity in the activities that are carried out in order to
compensate for the risk of conversion practices [58]. Again, the residents’ perception of
the eco-tourism activities and their importance to the region had played an important and
significant role in setting the WTA level of the third priority. This indicates that the higher
appreciation of eco-tourism, the higher their compensation level. The residents’ perception
of the ecosystem focuses on psychological mechanisms and the role of interaction on
decisions [5,59], mainly for promoting pro-environmental conservation and protection
attitudes [15,60]. Such decisions should be devoted to considering different constraints,
measures of decision and outcome effectiveness, and multi-criteria decision-making for
integrating ecosystem sustainability in urban planning [61].

5. Conclusions and Policy Implications

This study makes a novel contribution to the ES valuation of hyper-arid ecosystems
in Jordan, where the CVM can be applied successfully in poor and vulnerable local com-
munities for the environmentally conscious ecosystem use that has delayed economic
and ecological benefits. This paper explored the local community’s willingness to accept
(WTA) compensation and their WTA level for controlling the use of the ecosystem in WA
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for a period of 5 years. These findings reveal that more than 91.2% of the respondents
were willing to accept compensation for three different conservation plans that reflect the
resident’s priority. The weighted averages of the compensation levels were JOD 435.7,
338.77, and 261 per household per year, and the aggregate values of the ES in WA were
about JOD (1,196,977.8, 930,601.2, and 719,411.8, respectively) for the three priorities.

The residents’ gender, age, and income were among the most significant explanatory
factors that affect the compensation level of WTA. Other factors contributing to the residents
benefitting from the surrounding ecosystems include the existence of eco-tourism activities
and their level of importance to the study area. Meanwhile, the results of this empirical
research have important policy implications:

(1) the government and non-governmental organizations (NGO’s) should strengthen
advocacy and education of arid ecological and natural resources protection, and raise
compensation funds to support restoration programs; moreover, the current biodiversity
policies in Jordan and the international agreement and treaties provide windows for
structuring regulations for payments for ecosystem services (PES). At least, this should
start in areas classified as protected or environmentally important areas; (2) The current
land development plans and urban planning is should enhance the diversity of income
sources from farming and non-farming activities with specific consideration for the arid
ecosystem; (3) Maintain and strengthen the protection and improvement of water quality
and quantity as one of the important components of an arid ecosystem, besides enhancing
the ecosystem resilience for climate change and rainfall variations; and (4) Follow the
down-top approach and include the local community in any decisions in establishing
differentiated and diversified compensation strategies and regulations. Indeed, local
residents will become aware of the long-term benefits of the conservation and restoration
activities, which will eventually become self-initiated.
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