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Abstract: This paper presents and illustrates planned urban projects in the Al-Baha region with the
potential to contribute to developing a sustainable local environment and economy in alignment
with Saudi Arabia’s 2030 national vision and future needs. Al-Baha is characterized by a wealth of
renewable energy, a cooler environment relative to many other Saudi regions, as well as multiple
heritage villages and wildlife habitats set amid mountainous topography. The approach used here is
the analytical hierarchy process (AHP), which employs an expert consultation analysis to identify the
best future projects for the Al-Baha region. About 52 experts were invited, each selected according
to specific criteria to include decision-makers, developers, and academics in the fields of the built
environment, engineering, and investment. The findings of the study are evaluated and culminate in
suggestions for future projects in the tourism; renewable energy; agriculture and farming; health and
education; and wildlife and forest protection sectors. It has been found that the most important future
projects are those related to the tourism and agricultural and farming sectors. The other projects
proposed are unique to the Al-Baha region due to its location and traditions. The study concludes
with key recommendations for developers and decision-makers.
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1. Introduction

Urban projects play a significant role in the local economy and encourage urban
sprawl [1]. The environmental ramifications of urban projects are a unique concern given
the effects of climate change and the associated social phenomena, and the diversity of
public opinion regarding it [2]. Expanding research interest in multi-stakeholder investment
in metropolitan planning has revealed that stakeholders can sway the decision-making
process of urban-scale development projects [3,4]. In Europe, specifically France, numerous
urban development projects (UDPs) have been instigated on lands owned by public bodies
and organizations, as well as publicly owned firms [5].

The Al-Baha region is situated in the southwest of Saudi Arabia between the Makkah
region and Aseer region, as shown in Figure 1. The Al-Baha region has distinct topographi-
cal and climatic conditions; compared with the many other regions of Saudi Arabia, it is
more mountainous, benefits from cooler climatic conditions, and has forestry and wildlife
habitats [6]. Al-Baha city is situated in an area surrounded by natural trees and farming
plateaus. The region is popular among tourists for its delightful woodlands, wildlife re-
gions, valleys, and mountains. It contains more than 53 notable woodlands abounding
with Juniperus procera, among them Raghdan, Ghomsan, Fayk, Skaran, and Aljabal.
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humid climate and very low average precipitation; and the Eastern hills with cool winters, 
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is exposed to the formation of clouds and fog, and this often happens in winter because 
of air masses coming from the Red Sea, accompanied by thunderstorms. In spring and 
summer, the climate is mild and pleasant, and the region receives a sufficient amount of 
rainfall during these seasons. The climate in the area of the Tehama is different from that 
in Al-Sarah, although they are separated by no more than 25 km (16 miles). The Tehama 
is an undulating coastal plain, hot in summer, warm in spring, and mild in winter. The 
climate in general falls in the arid zone. The relative humidity varies between 25 and 55%, 
with a maximum mean temperature of 26°C and a minimum mean temperature of 13°C. 
Some of the basic climatic figures are shown below in Table 1. 
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The urban structure of the Al-Baha region comprises several towns and many villages 
distributed across the territory and in areas where the forests and wildlife require protec-
tion [8]. Furthermore, the region’s plant species composition configurations and vegeta-
tion types occur along elevated gradients; sandy plains, channels, drainage lines, rocky 
outcrops, hills, and fallow terrains occur over a wide geographic reach, encompassing an 
immense variety of plant species and communities among these distinctive ecological sites 
[9]. The region can be classified in terms of its characteristics within the dimensions of 
tourism, agriculture, and renewable energy investment. It is wealthy in terms of agricul-
ture and vegetation coverage, as well as in terms of its natural resources in the forms of 
wind energy and solar radiation. 

Due to the huge potential of development, the related governmental authorities have 
many urban projects in the pipeline under various development sectors. This research 
aims to examine specific urban projects across the region that may contribute to the local 
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Figure 1. Location of Al-Baha region in Saudi Arabia.

The Al-Baha region is partitioned topographically into three unique parts: the high
mountainous Al-Sarah district, with a rich plant variety due to its relatively high yearly
precipitation; the Eastern Tehama lowland beachfront region with an extremely hot and
humid climate and very low average precipitation; and the Eastern hills with cool winters,
hot summers, and scanty vegetation cover [7].

The variation in topography influences the climate of the region. The Al-Sarah area
is exposed to the formation of clouds and fog, and this often happens in winter because
of air masses coming from the Red Sea, accompanied by thunderstorms. In spring and
summer, the climate is mild and pleasant, and the region receives a sufficient amount of
rainfall during these seasons. The climate in the area of the Tehama is different from that in
Al-Sarah, although they are separated by no more than 25 km (16 miles). The Tehama is an
undulating coastal plain, hot in summer, warm in spring, and mild in winter. The climate
in general falls in the arid zone. The relative humidity varies between 25 and 55%, with a
maximum mean temperature of 26 ◦C and a minimum mean temperature of 13 ◦C. Some
of the basic climatic figures are shown below in Table 1.

Table 1. Long-Term Mean Monthly Climatic Variables in Al-Baha during the Period 1985–2010.

Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Rainfall (mm) 10.9 1.1 16.5 36.3 24.1 6 10.2 10.8 2.9 7.2 8.1 4.0
Humidity (%) 55 48 46 45 35 25 27 28 25 30 46 53

Temp. (◦C) 13.0 14.5 17.0 19.8 23.0 25.7 26.1 26.0 24.0 23.0 19.4 16.5

The urban structure of the Al-Baha region comprises several towns and many vil-
lages distributed across the territory and in areas where the forests and wildlife require
protection [8]. Furthermore, the region’s plant species composition configurations and
vegetation types occur along elevated gradients; sandy plains, channels, drainage lines,
rocky outcrops, hills, and fallow terrains occur over a wide geographic reach, encompassing
an immense variety of plant species and communities among these distinctive ecological
sites [9]. The region can be classified in terms of its characteristics within the dimensions of
tourism, agriculture, and renewable energy investment. It is wealthy in terms of agriculture
and vegetation coverage, as well as in terms of its natural resources in the forms of wind
energy and solar radiation.

Due to the huge potential of development, the related governmental authorities have
many urban projects in the pipeline under various development sectors. This research aims
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to examine specific urban projects across the region that may contribute to the local economy
and serve to manage urban expansion. The projects of interest can be subdivided into
new facilities related to tourism, agriculture, the restoration of heritage villages, education
and health facilities, and forest protection. Thus, it is essential to involve experts who
have expertise and knowledge about the region, its social and urban structure, and the
challenges it faces. The research aims to answer the following research questions:

• RQ-1. What are the best future projects to contribute to a sustainable local economy in
the Al-Baha region?

• RQ-2. How can the existing infrastructure in Al-Baha be managed and protected for
achieving sustainability?

• RQ-3. How can the proposed future projects align with the sustainable development
goals of Saudi Vision 2030 and support the local economy of the Al-Baha region?

Therefore, to develop and evaluate future urban projects to support the local economy,
protect the environment, and control the ecosystem, experts were involved in the process
who are decision-makers in the region and knowledgeable about its needs.

2. Methodology

Many approaches can be applied to answer the above research questions, including
Artificial Neural Network (ANN), which can be used to compare the weighting of key fac-
tors and criteria; analytical hierarchy process (AHP) as a potential decision-making analysis
methodology [10,11], and focus group discussion from expert panels methodology [11–13].
In this research, AHP has been applied. This method requires access to experts who are
knowledgeable about the Al-Baha region and eminent in the fields of the built environment,
engineering, and investment. The selection criteria for the expert panels include knowl-
edge about the region and its current condition; holding a decision-making role; being an
academic, engineer, or specialist in any field related to the construction industry.

2.1. Analytical Hierarchy Process Workflow

The analytic hierarchy process (AHP) is a well-known multi-criteria choice strat-
egy [14]. Specifically, it is a selective assessment procedure that generates decisions by
gathering together pertinent decision-makers and making a hierarchical determination to
infer a set of ratio-scaled utility measures for choice alternatives [15,16]. AHP is a disinte-
gration Multiple Criteria Decision-Making (MCDM) technique. It was created by Saaty [17]
to address the human decision-making process and assist in making better decisions in
light of hierarchical pairwise evaluations, judgment scales, allocation of criteria weights,
and selection of best options from a limited number of variations by estimation of their
utility capacities [15]. One of the most notable features of the AHP technique is its capacity
to assess quantitative and qualitative criteria and options on a preferential scale. These
criteria can be mathematical, verbal, or graphical. The utilization of verbal reactions is
intuitive. It might likewise permit a few uncertainties in non-trivial contrasts [15].

AHP is designed to enable the evaluation of both qualitative and quantitative factors
and alternatives on the same preference scale. Due to its pairwise contrasts, AHP needs
ratio scales. Saaty [17] stated that ratio scales are the best conceivable estimation method to
provide the option of total measurements, as in a weighted sum. Many researchers have
used AHP analysis as a major tool for decision-making problems [18–20].

An investigation form was designed to categorize all the information into five main
areas: tourism investments, renewable energy investments in light of the Saudi 2030
national vision, agriculture and farming investments, healthcare and education investments,
and wildlife and forest protection investments. Each expert panel suggested and evaluated
the future projects with the greatest potential value in each category.

2.2. AHP Evaluation Process

As sustainable building evaluation criteria are for the most part considered multi-
dimensional criteria [21,22], an agreement-based method is optimal for the advancement of



Sustainability 2023, 15, 6020 4 of 19

comprehensive and effective building environmental evaluation categories and criteria [23].
Moreover, a dependable weighting framework should be designed to recognize and reg-
ulate the significance of these categories and criteria [24]. The weighting framework of
these categories is critical to the effectiveness of any appraisal technique [25]. The pairwise
contrast technique is a significant phase of AHP. It includes a numerical structure (matrices)
based upon paired contrast of every category with one other [26]. It uses the specialists’
judgment of the strength of significance, following Saaty’s nine-point scale as introduced
in Table 2 below [17].

Table 2. Nine-Point Saaty’s Assessment Expression of AHP [17].

Scale Definition

1 Indicator i and indicator j are of equal importance
3 Indicator i is less important than indicator j
5 Indicator i is more important than indicator j
7 Indicator i is demonstrably more important than indicator j
9 Indicator i is absolutely more important than indicator j

2, 4, 6, 8 Intermediate values between the above pairs of adjacent judgments

The extraction of the weighting framework includes various estimations and examina-
tion of the information. It is likewise critical in decision-making processes to know how
dependable and substantial those choices are. The results of the survey responses received
from the experts can be converted to a weighted average which helps in determining the
priority of each criterion above another. The weighted average can be calculated by using
the following formula.

Aw =
∑(Ri n)

∑ Ri
(1)

where Aw is the weighted average, Ri is the number of respondents for a specific level n of
the Likert scale, and n ranges from 1 to 9.

On the basis of the weighted average of each criterion, the pairwise comparison can
be performed which provides the criterion weight and the consistency analysis can be
performed. In AHP, the general consistency of judgment is estimated through the consis-
tency ratio (CR) which is the ratio of the Consistency Index (CI) and Random Consistency
Index (RCI) whose value is fixed for a particular set of criteria. For a set of 5 criteria
involved in an AHP solution, RCI is taken as 1.12 [27]. The consistency ratio is derived
to determine the level of logical inconsistencies in the decision-makers decisions [24]. As
Saaty states, a CR value under 0.1 is adequate [27]. The value of CR can be calculated by
the following equation.

CR =
CI

RCI
(2)

where CI can be calculated by the following equation.

CI =
λmax − n

n − 1
(3)

where λmax is the average of the ratios of weighted sum and criterion weight for all criteria
and n is the number of criteria involved in the AHP.

2.3. Identification of AHP Criteria for Future Urban Projects

Future projects in any city vary depending on its economic strength and its role among
the urban systems of surrounding cities and regions. Al-Baha region has a comparative
advantage in the agriculture industry, tourism, wildlife habitat, and wealth of renewable
energy. Accordingly, future projects and urbanization should be planned in these directions.
A total of 50 proposed developmental projects were considered to be discussed with the
experts and their opinion on the importance of each was sought. The dimensions of these
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selected future projects in the Al-Baha region can be categorized based on the involvement
of a particular development sector, each of which is described below in subsections. Each
subsection is considered a separate criterion for the AHP analysis.

2.3.1. Tourism Sector

Selected projects related to tourism and heritage development have been investigated
and analyzed. These projects are related to developing heritage villages and restoring
historical buildings across the region. This dimension includes the establishment of tourism
infrastructure, including accommodation and entertainment facilities. In addition, due
to the potential utilization of the topographical climatic conditions of the Al-Baha region
for the therapeutic industry, selected sites have been evaluated for the construction of
therapeutic villages across the region. Designing and constructing therapeutic villages
across the Al-Baha region is a key goal that will potentially contribute to the local economy
at the sites recommended.

2.3.2. Renewable Energy Sector

Experts have reviewed and evaluated renewable energy projects that exploit natural
resources in wind and solar energy. This evaluation covers the allocation of solar radiation
fields in different sites across the region, highlighting the area of each field based on its
wealth of alternative energy and the number of remote villages that need to be covered by
the electricity grid. Furthermore, the allocation of wind energy generation fields across the
region has likewise been evaluated and ranked based on the wealth of wind energy and its
speed. These projects will lead the researcher to rank each renewable energy project for the
Al-Baha region.

2.3.3. Agriculture and Farming Sector

Due to the Al-Baha region being an agricultural area with some fruit production,
selected projects in the agriculture industry have been investigated and evaluated, as
these should play a significant role in the local economy and support farmers in Al-Baha.
The suggested projects evaluated by expert panels involve the allocation of lands to be
central farms for pomegranates in areas across the region. Furthermore, the development
of selective agricultural terraces in domed mountainous areas has been ranked based on
the condition of these agricultural terraces and the ability of local farmers to develop these
terraces for their products. Selected lands have also been allocated for development as
locations for juice factories and other products that can be made by local fruit producers.
On the other hand, animal production is an important factor to take into account due to
the composition of the agriculture industry of the Al-Baha region. As a consequence of the
high number of livestock breeders, this industry needs to be supported and encouraged.
Therefore, in this study, the experts proposed and evaluated some livestock projects that
are to be established in coastal zones.

2.3.4. Healthcare and Education Sector

The selected experts are knowledgeable about the region, and some of them are
decision-makers in the healthcare and education sector. Hence, some projects have been
selected based on the current availability of facilities, and future needs are extrapolated
from current demand. The importance of the selected projects has been evaluated based on
the proximity of other healthcare facilities, the local population, and the presence of tourism
accommodations and facilities. Planned projects include new local hospitals, healthcare
centers, and colleges across the towns and villages in the Al-Baha region.

2.3.5. Wildlife and Forest Protection Sector

Many forests are distributed across the Al-Baha region, resulting in widespread plant
coverage, and many different kinds of trees and wildlife. Many projects and protocols
have been suggested and evaluated by experts to protect the environment and ecosystem.
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Furthermore, the Al-Baha region has a unique wildlife habitat due to its climatic conditions,
topography, mountains, and forested areas. Some projects have been recommended and
evaluated by expert panels that aim to protect the ecosystem and animals in the region
from the effects of human and urban sprawl.

3. Results

About 52 experts participated in the study, including decision-makers, academics, and
developers with different education levels. The experts are renowned specialists in the
built environment, engineering, or working representatives of the health and education
sectors, either affiliated with the government ministries or universities. Figure 2 below
shows the demographic details of the experts involved in the study.

Sustainability 2023, 15, x FOR PEER REVIEW 6 of 20 
 

proximity of other healthcare facilities, the local population, and the presence of tourism 
accommodations and facilities. Planned projects include new local hospitals, healthcare 
centers, and colleges across the towns and villages in the Al-Baha region. 

2.3.5. Wildlife and Forest Protection Sector 
Many forests are distributed across the Al-Baha region, resulting in widespread plant 

coverage, and many different kinds of trees and wildlife. Many projects and protocols 
have been suggested and evaluated by experts to protect the environment and ecosystem. 
Furthermore, the Al-Baha region has a unique wildlife habitat due to its climatic condi-
tions, topography, mountains, and forested areas. Some projects have been recommended 
and evaluated by expert panels that aim to protect the ecosystem and animals in the region 
from the effects of human and urban sprawl. 

3. Results 
About 52 experts participated in the study, including decision-makers, academics, 

and developers with different education levels. The experts are renowned specialists in 
the built environment, engineering, or working representatives of the health and educa-
tion sectors, either affiliated with the government ministries or universities. Figure 2 be-
low shows the demographic details of the experts involved in the study. 

  

  

Sustainability 2023, 15, x FOR PEER REVIEW 7 of 20 
 

 

Figure 2. Demographic Statistics of the Respondents. 

As per the developer of the AHP analysis, Thomas L. Saaty, the number of required 
experts cannot be fixed. He says that even one expert could be sufficient for a specific 
scenario given that they have relevant practical experience and knowledge about the sub-
ject [28]. It is essential to mention that all the experts were knowledgeable about the Al-
Baha region and contributed based on their points of view and experience of the social 
structure, infrastructure, and challenges being faced in the region. 

The analysis of the results is structured into five main categories and covers the dif-
ferent aspects of the projects. All the experts provided their opinion on the priority of the 
projects based on the needs of the region. Their response as a Level of Importance on a 
scale of 1 to 9 for each development sector is shown in Figure 3. 

 

Figure 2. Demographic Statistics of the Respondents.

As per the developer of the AHP analysis, Thomas L. Saaty, the number of required
experts cannot be fixed. He says that even one expert could be sufficient for a specific
scenario given that they have relevant practical experience and knowledge about the
subject [28]. It is essential to mention that all the experts were knowledgeable about the
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Al-Baha region and contributed based on their points of view and experience of the social
structure, infrastructure, and challenges being faced in the region.

The analysis of the results is structured into five main categories and covers the
different aspects of the projects. All the experts provided their opinion on the priority of
the projects based on the needs of the region. Their response as a Level of Importance on a
scale of 1 to 9 for each development sector is shown in Figure 3.
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The weighted averages for all the development sectors were calculated using Equation (1),
based on the responses of all the experts. It can be seen that the projects related to agriculture
and farming were chosen as the top priority by the experts, with a weighted average of
7.35. Wildlife and forest protection and tourism secure the second and third priority, with
the weighted average values of 7.08 and 7.04, respectively. The weighted averages of all the
development sectors are shown in Figure 4.
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Tables 3 and 4 below show the pairwise comparison and consistency analysis of the
AHP process based on the weighted averages of all the development sectors. Each sector is
considered a separate criterion during the AHP analysis.

Table 3. Pairwise Comparison Matrix for AHP Analysis.

Categories Tourism Renewable
Energy

Agriculture
and Farming

Healthcare
and Education

Wildlife and
Forest Protection

Tourism 1 5 1/5 3 2
Renewable Energy 1/5 1 1/7 1/3 1/5

Agriculture and Farming 5 7 1 5 3
Healthcare and Education 1/3 3 1/5 1 1/3

Wildlife and Forest Protection 1/2 5 1/3 3 1

Sum 7.03 21 1.88 12.33 6.53

Table 4. Normalized Decision Matrix for AHP Analysis.

Categories Tourism Renewable
Energy

Agriculture
and Farming

Healthcare
and Education

Wildlife and
Forest Protection

Criteria
Weight

Tourism 0.14 0.24 0.11 0.24 0.31 0.21
Renewable Energy 0.03 0.05 0.08 0.03 0.03 0.04

Agriculture and Farming 0.71 0.33 0.53 0.41 0.46 0.49
Healthcare and Education 0.05 0.14 0.11 0.08 0.05 0.09

Wildlife and Forest
Protection 0.07 0.24 0.18 0.24 0.15 0.18

For the validation of the pairwise comparison process, a consistency check was per-
formed. After assigning the weights to all the criteria, the value of λmax came out to be
5.31. Using Equation (3), the Consistency Index (CI) value was obtained to be 0.08 which
resulted in a consistency ratio of 0.07 obtained by using Equation (2). This CR value is
well within the limits of 10%, which shows that the weights provided to each criterion are
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consistent enough to be reliable and carried forward for further process. If the CR is above
0.1 or 10%, it indicates that the pairwise comparisons should be revisited or reversed [27].

A detailed discussion regarding the proposed future projects is provided below along
with the critical analysis of the criteria weight shown as priority percentages after perform-
ing the AHP analysis.

3.1. Tourist Accommodation

The tourism industry plays a significant role in Saudi Arabia as a whole, and the
experts evaluated the tourism investment in the Al-Baha region in terms of percentage.
Hence, many tourism projects are planned to contribute to the local economy and urban
development in Al-Baha. Accommodation is the key factor in the success of the tourism
industry, contributing to tourists’ comfort, providing different options and locations, and
resulting in flexible prices. Relevant projects can be seen in Figure 5 with the evaluation
of each project by the expert panels. Renovating the existing facilities is significant, with
consideration placed on the location of the airport and Al-Baha city. This reflects how
important tourist accommodation is for the region concerning future planning and urban
development, and the need to manage tourist accommodation, including renovating and
enhancing existing furnished apartments.
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3.2. Tourist Villages Design

The climatic and topographical condition of the Al-Baha region is ideal for tourism
villages, including therapeutic tourist villages and tourist villages for entertainment and ac-
tivities, as well as sports villages. Figure 6 presents the suggested tourist villages identified
across the Al-Baha region and the evaluation of each tourist village in terms of percentage.
The development of the tourism industry across Al-Baha will include establishing tourism
villages, each with a unique affordance, such as therapeutic facilities for some and recre-
ational and sports purposes for others. It is essential to note that tourist villages are part of
the tourism system, which will result in accommodation demand in Al-Baha.
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Links between the airport and Al-Baha city are recommended for this type of project,
with experts evaluating establishing and investing in a sports tourist village between
Al-Baha and Al-Aqiq city as highly important due to the airport’s location and site condi-
tions. Moreover, tourist villages within the mountain topography are still recommended,
especially for therapeutic purposes. The evaluated tourist villages will play a significant
role in attracting tourists and local citizens, creating new jobs and contributing to the
local economy.

3.3. Developing Heritage Villages

The Al-Baha region has many heritage villages and a social legacy across the region
that reflects its local culture and traditions. Moreover, these heritage villages need to be
protected, restored, and rehabilitated to preserve these traditions. Hence, heritage villages
can be sites for investment, restoration, and rehabilitation and used for tourism purposes
that are in keeping with their urban identity. The experts evaluated five projects in the
development of heritage villages for both the purpose of restoration and investment in the
tourism industry. Due to the Al-Baha region having a high number of heritage villages
across the region, villages that are located within urban boundaries and close to essential
services have been selected. The development projects involve establishing new facilities
around the villages for rehabilitation and establishing protections for the villages’ privacy
and identity. Figure 7 shows the importance of each suggested project for each heritage
village development. The restoration of the Thej Ain heritage village is the ideal project.
Other projects also have a high valuation in terms of investment and protection as important
sites of social legacy.
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3.4. Developing Historical and Heritage Buildings

The Al-Baha region contains a wealth of individual historical buildings across the
region, including palaces and castles. Some of these historical buildings are within a
heritage village and others exist as individual units containing historical buildings. It can
be seen that, in Figure 8, the experts have evaluated selected locations across the region
based on their proximity to other tourism facilities. The Al-Malad heritage village contains
a famous military castle and is readily accessible to visitors; therefore, it can be seen that
the experts viewed the restoration of this facility as essential, along with the development
of the surrounding heritage village. Dedicating museums to present historical artifacts
is an essential procedure that is a part of the work of preserving traditions; these can
be located within historical facilities. Souq Al-Sabt is a famous marketplace located in
the Baljurashi town and is characterized as a historical area that needs to be protected,
developed, and invested in as part of the tourism industry. The experts evaluated the
restoration of Bakhrosh castle and the restoration of the Al-Malad heritage building as
important projects.
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3.5. Renewable Energy Investment

The cultivation of natural resources is a key aim of the project, which has been high-
lighted in the Al-Baha region due to the high availability of solar and wind energy in
the mountainous and coastal parts of the region. Five different projects were evaluated
by the experts about investments in renewable energy, including solar and wind energy,
in different locations across the region. The project types and features are the same, but
the locations vary depending on the number of surrounding villages and the climatic
conditions. Figure 9 illustrates how investment in solar energy is of the greatest importance
in Al-Mikhwa city.

The mountainous parts of the region, characterized by hot climatic conditions, are
recommended for investment in solar radiation because their higher altitude means they
have higher amounts of solar radiation. These natural resources can be used to generate
electricity and meet demand in remote villages. In addition, the Al-Baha region contains
a wealth of wind energy, which can also be exploited to generate energy in the form of
electricity by introducing wind energy generation fields in Al-Mandaq city for energy
production. Wind turbines can be installed on the top of mountains and generate energy in
the form of electricity.
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3.6. Agricultural Development and Farming Projects

The agriculture and animal production industries generate a comparative advantage
for the Al-Baha region due to its key characteristics and climatic conditions. It is essential
to allocate projects that lead to urban and economic developments. Hence, several projects
related to agriculture and animal production projects were evaluated by the experts con-
sulted for this study. Figure 10 shows the evaluation of each suggested project related to
the agriculture and animal production industry. It is important to note that agriculture is
primarily a sideline in the Al-Baha region so supporting farmers to develop an agriculture
industry is vital. Furthermore, seasonal agricultural products are distinctive in the Al-Baha
region, such as pomegranates, almonds, and others. The experts recommended by their
evaluation the allocation of central farms in Bedah village to be provided to farmers for
some seasonal products. Animal production is linked with the agriculture industry, and
so the experts also evaluated the importance of allocating and designing farms for animal
production across the region.
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3.7. Healthcare and Education Facilities Development

Private health centers are public services that will contribute to the local economy as
each district will require them. The experts noted that different health centers should be
established across the Al-Baha region. Figure 11 displays the description and evaluation of
each project relating to health centers to be established in the Al-Baha region. Establishing
private hospitals in Al-Baha city is necessary due to possible high demand, and they can
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provide employment for residents and help control population movements driven by access
to specialist health facilities. In addition, the surrounding villages in the Al-Baha region
need to be structured around health center facilities. Therefore, the experts also evaluated
establishing private hospitals in the surrounding villages of Al-Baha city as being essential.
Al-Aqiq town, which contains the main airport and Al-Baha governmental university, still
needs to establish private healthcare centers, so the experts evaluated the importance of
this. Generally, this category of the project is important, and, indeed, the experts evaluated
the development of private health facilities in the Al-Baha region.
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Education facilities also need to be considered as they can have an important influence
on migration flows, potentially resulting in reverse migration to the region. Five projects
related to education facilities development have been evaluated, as seen in Figure 11.
Establishing private international schools in Al-Baha city could contribute to developing
the local economy while establishing private schools in the surrounding villages around
Al-Baha city is also essential to control the urban sprawl from villages to the main cities
which results in increased demand in lands where forests and wildlife habitats need to be
protected and any construction processes avoided.

On the other hand, establishing private colleges in coastal towns such as Al-Mikhwah
and Qilwah is also important, as seen in the experts’ evaluation. This is due to the high
population in coastal areas. Private colleges will contribute to both controlling urban
sprawl from the coastal areas and developing the local economy and are anticipated to
experience higher demand in the future. Thus, establishing them in Al-Baha city and its
surrounding villages has been recommended by the experts for the Al-Baha region as being
highly important.

3.8. Forest and Wildlife Protection

Forests and wildlife habitats need to be protected to ensure the ecosystem is balanced.
The Al-Baha region is wealthy in terms of natural vegetation, with forests across the region
that contain significant wildlife habitats. Urban sprawl can be a key factor affecting the
ecosystem’s balance, as human lifestyles around the forest cause animals that cannot
co-exist with people to be displaced, such as hyenas and Arabian tigers, resulting in
increasing numbers of other kinds of wild animals. Five projects to address urban sprawl
and protect forests and wildlife have been evaluated. Figure 12 presents the evaluation
data for these projects.
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It can be seen that allocating protected areas and zones in the mountainous area of the
Al-Baha region is important to protect its unique character. On the one hand, future urban
development in suburbs and villages must avoid any sprawl into surrounding forests.
Protocols must be established to manage forests, and on land use maps, forests must be
designated as forests. The experts evaluated these steps as essential, as well as projects to
provide regulations to protect wild animals.

4. Discussion

Based on the results, it appears that Al-Baha has a comparative advantage over other
Saudi regions due to its location and the topographical and climatic conditions. The Al-
Baha region has a promising future in terms of the tourism, agriculture, and medicinal
plant industries. The discussion will therefore cover environmental and agricultural collab-
orations; renewable energy investments for a future green environment; the local economic
cycle; and tourism.

4.1. Environment, Agriculture, and Animal Productions

Due to rising ethical awareness, societies have started to reject and criticize the unethi-
cal use of animal materials. While human–wildlife conflicts are a new issue in urban areas,
wildlife protection and conservation must now be addressed to sustain human life. As
investigated in the analysis section, there is a collaboration between the agriculture indus-
try, forest protection, and wildlife, as all three factors are directly linked to environmental
responsibility and go to the heart of Al-Baha’s identity [29]. In Saudi Arabia as a whole,
information concerning therapeutic plants is inadequate, and this is also the case in the
Al-Baha region. These data will be helpful in the sustainable utilization of these therapeutic
plants in the future and in creating methodologies for securing sustainable and appropriate
uses of these plants [30,31].

The Al-Baha region is wealthy in terms of its agricultural products and medical
plants that could become an important contributor to the local economy and create a
comparative advantage for the region. Farmers in the Al-Baha region need to be supported
and encouraged to invest in the agriculture industry, with a focus on varieties of fruit and
agricultural products that are unique to the region and of higher quality than imported
products. Allocating and designing central farms and providing flexibility for farmers
to invest in these farming hubs will help to develop the agricultural sector. Due to the
distribution of monkeys in the Al-Baha region which affects the agriculture industry, some
methods can be applied and provided to the farmers to protect their products. Many
studies have suggested solutions to protect farms from wild animals [32,33].
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The research on the impact of urban sprawl on carbon stocks within metropolitan
woodlands can assist with policies for a sustainable metropolitan plan [34,35]. This is
especially significant given climate change and environmental deterioration due to rapid
urbanization [36]. For a long time, observers have communicated concern about the loss of
farmland to urban expansion. However, up to this point, they have disregarded the impacts
of urban sprawl on woodlands [37]. A significant consideration in woodland management
to alleviate climate change is to create harmony between forest carbon stockpiling and
ecological sustainability [38,39].

Forest protection is essential to protect the ecosystem in the Al-Baha region in light
of urbanization, desertification, and waste disposal. Protocols for the protection of the
available forest are essential in the Al-Baha region due to its status as a wildlife habitat.
Creating distance between the forests and urban zones is crucial to preserve the forests’
identity. Furthermore, the allocation of waste disposal areas far away from the forest is one
of the protocols that should be applied to avoid wild animals encountering human waste
products. In addition, it is vital to avoid using and investing in any kind of investment and
social activity with the forests’ boundary because these activities are one of the factors that
damage the forests.

4.2. Renewable Energy Investments for Future Sustainable Environment

Due to the increase in awareness of climate change and the understanding of the
importance of transitioning to alternative clean energy sources, the hospitality industry is
under pressure to apply green practices with minimal CO2 emission rates and to minimize
the environmental impact of its operations [40]. Renewable energy plays a significant role
in a clear and green environment by reducing CO2 emission rates [41]. The Al-Baha region
is one of the topographically higher regions in Saudi Arabia, with high renewable energy
accessibility in the forms of solar radiation [42,43] and wind energy [44], so this natural
resource should be fully exploited to power cities and remote villages. As per Vision 2030,
the Kingdom of Saudi Arabia plans to outfit 9.5 GW of energy from sustainable power
sources, a significant proportion of which will be solar PV generation.

This momentous execution of solar projects requires an exact valuation and examina-
tion of the solar resource information and PV-allocated sites [45]. Fossil fuels, i.e., heavy
fuel oil, natural gas, diesel oil, and crude oil, are the fundamental wellsprings of energy
in Saudi Arabia [46]. Decision making in energy projects requires attention to specialized,
monetary, environmental, and social effects and is regularly complicated [47]. Renewable
generation and energy efficiency goals have been targeted by universities due to their
important roles in achieving sustainability requirements [48]. On this basis, solar radiation
should be exploited in the Al-Baha region by the application of at least three solar-exploiting
fields across the region, optimally at the southern faces of the high mountains. This solar
radiation will be used to generate electricity, resulting in the minimal need for electricity
generation through the burning of fossil fuels.

The electricity generated will be sold by suppliers to stockholders. The energy demand
will be the same, but the source of this energy will be net-zero carbon [49,50]. The mountain
tops of the Al-Baha region should also be exploited for wind energy and generate electricity
due to the high demand for wind energy on top of mountains and Al-Aqiq town. Micro
energy generation by the installation of photovoltaic panels for future residential units is
essential to exploit more areas within the region for solar gain and minimize the energy
costs for occupants. This can be achieved by approving regulations to allocate PV areas in
each residential unit for this purpose, and then the generated energy can cover some of the
occupants’ demand and their remaining energy needs can be met by energy suppliers.

4.3. Local Economic Cycle and Tourism

The tourism industry and agriculture products combine to constitute the bulk of the
local economy of the Al-Baha region. Tourism plays a significant role as a driver of change,
with tourism goals perceived as a motivation to move from traditional to modern lifestyles
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and social structures. Therefore, tourism always provides a conduit for new trends and
behavioral standards [51]. In developing countries, the effects can differ due to many
factors, such as the number of tourists, the nature and character of the destination, and the
type and size of the tourism project [51]. The Al-Baha region is rich in traditions, heritage
villages, and historical villages, but the majority of these facilities require restoration and
rehabilitation to be fully integrated into the tourism industry [52].

This process should be linked with the provision of facilities such as accommodation
and shops and can be financed by investors. Heritage villages are a part of the tourism
system and can contribute to the local economy by employing historical facilities for
tourism purposes [53]. Famous heritage villages include Thei Ain [54,55], bin-Rogush
Palace, and many others; these sites are ready for restoration and investment. On the other
hand, therapeutic villages are among the most important to establish across the region due
to the suitability of the climatic conditions for this purpose. Many involved in shaping
therapeutic landscapes have noticed an increase in health tourism in recent years [56].

Efficient urban design considers tourists’ needs, facilities, and services within a village,
enabling a therapeutic village to become a medical tourism investment village. In addition,
establishing a number of these villages, as recommended by the experts, will contribute to
the development of the local economy. In addition, investment in Al-Baha’s agriculture,
in particular medicinal herbs, can give a comparative advantage for the region due to its
pre-existing rich supplies of such flora. The uses of herbal medicinal plants in the Kingdom
of Saudi Arabia are a tradition and is common in southern regions such as Al-Baha, which
is especially wealthy, both in rural and suburban areas, in the kinds of plant used in the
treatment of ailments, and no evidence has confirmed the mutagenicity of the medicinal
plants in Saudi Arabia [57].

4.4. Certainty and Uncertainty Challenges

Urban development can face unexpected risks and challenges due to the population’s
needs and demand for services [58]. A dramatic increase in the human population in
hot arid climatic conditions is frequently assumed to create major challenges concerning
land degradation [59]. Demand for urban facilities, services [60], energy [61], and waste
management can lead to uncertainty and challenges that must be resolved in the future.
The populations of informal settlements face a different scale of urban risks, from climate
and monetary shocks to pollution and the danger of community displacement [62]. It
should be noted that risk is an ongoing element of day-to-day metropolitan routines in the
twenty-first century. It mostly influences urban planning projects because their fast and
frequent impromptu extension exposes countless individuals to unforeseen events [63].

The areas of certainty in the recommended projects are increasing local income and
economic development. Furthermore, it is advantageous that there is no commercial com-
petition for the recommended projects, underlining confidence that they will succeed over
the long term. These projects will give the region a comparative advantage over the other
regions of Saudi Arabia. Nevertheless, the Al-Baha region has faced some challenges in
establishing commercial projects in terms of demand. Furthermore, investors have multiple
options where their goal is to achieve the highest interest and income. Recommended
projects will play a significant role in long-term planning, although attracting investors
locally and internationally remains an area of uncertainty. Moreover, the budgets for
establishing some types of projects will require a high rate of investment based on their
potential and expected income streams. The reason is the topography of the sites: most of
Al-Baha consists of mountainous areas, which necessitate considerable work to prepare
sites for construction, especially for the projects related to tourism villages, which need
new buildings and facilities.

5. Conclusions

This paper can support decision-makers in the Al-Baha region when selecting fu-
ture urban projects to suit the local topographical and climatic conditions. Many urban
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projects have been suggested and evaluated by a panel of 52 experts, with experience
and knowledge of the social and urban structure of the Al-Baha region. An analytical
hierarchy process (AHP) approach to the expert consultations was applied in this study,
which evaluated around 50 possible urban projects over the next 5 years. These projects
are related to agriculture and plants, animal production, renewable energy investments,
tourism and medical villages, forest management, and wildlife habitat protection. The
findings indicate that tourism and agriculture and farming projects are the most important
because of the need, location, characteristics, and urban components of the region.

Furthermore, the analysis of the results shows that renewable energy investments are
suitable for the Al-Baha region in the mountain and coastal areas due to the abundance of
natural resources in the form of wind and solar radiation. The study can be concluded with
the following recommendations:

• Working on economic feasibility studies for each recommended urban project in terms
of supply and demand.

• Providing flexibility for investors in each recommended project and attracting interna-
tional investors to run these projects.

• Outlining a time scale to establish the recommended projects within stages to be
completed by 2030 to fulfill the sustainable development goals of Saudi Vision 2030.

• Outlining a time scale to advertise each established project locally and globally.
• Allocating research projects to survey and determine public opinion, and to identify

the challenges facing these recommended projects.
• Allocating new subdivision plans for future urban expansion, such that the new urban

projects consider the protection of forests and wildlife.
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