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Abstract. In Saudi Arabia, scientific solutions for achieving a sustainable built environment tend 

to be initiated in engineering consultation offices. These address a client’s social requirements, as 

well as the regulations for project approval at both the urban and architectural level. This paper 

investigates how far the role of engineering consultation offices meets environmental requirements 

in relation to the regulations as well as fulfilling social needs. The study primarily employed an 

analysis of a survey of experts that included members of engineering consultation offices, and 

decision makers in the Ministry of Municipal, Rural Affairs and Housing, along with a number of 

academics working in the field of the built environment. The sample included sixty experts from 

various institutes, including engineering consultation offices, the Ministry of Municipal, Rural 

Affairs and Housing and universities. The analysis focused on the quality of these projects’ outputs 

in relation to environmental requirements, as well as the clients’ influence on the final output of 

the project in relation to social needs. The findings reveal that clients tend to play a significant role 

in the final design of projects prioritizing social considerations. This also indicates that some 

engineering consultation offices need to orient their designs to take into account environmental 

issues, including demonstrating them through the application of simulation tools. The panel of 

experts evaluated several solutions for improving the environmental design of the Saudi built 

environment and the study concludes by offering recommendations for both engineering 

consultation offices and their clients. 

Keywords: Saudi built environment; environmental design; Environmental control; urban and 

architectural development.  
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1. Introduction 

It is now widely recognized throughout the globe that sustainable design is essential at both the 

urban and architectural level, in order to establish a sustainable environment. Many developed 

countries now apply assessment methods to control and manage existing and future projects (i.e. 

BREEAM and LEED) [1, 2]. The integration of intermittent generation, which has a low capacity 

value, with potentially significant increases in peak demand due to electrification of transportation 

and heating could result in a significant decline in the utilization of producing infrastructure and 

energy network assets [3]. System integration expenses are therefore anticipated to rise 

significantly [3]. In a climate, such as that of Saudi Arabia, with a substantial variation in diurnal 

temperature, the courtyard has proved one of the most important sustainable and environmental 

solutions for domestic dwellings and other types of buildings [4, 5]. The importance of a 

sustainable and comfortable built environment is currently confirmed by widespread discussions 

concerning the issues of global warming and climate change, along with the depletion of fossil 

resources, and concerns related to energy security. This therefore indicates a need to reverse 

current trends in the use of energy, including the level of CO2 emissions found in the construction 

industry [4, 5].  

The challenge of meeting these aims requires creative research to increase the utilization of 

renewable energy sources, alongside the application of new technologies and methods [6, 7]. Due 

to the importance of the sustainable built environment (including the development of an urban 

society), it is important to highlight the role of social cultural impact. Hence, environmental 

challenges such as climate change and urban population expansion remain at the core of 

community aims concerning the future [8-10]. Furthermore, social and cultural issues are 

important factors in the concept of sustainable development, as they shape the attitudes of citizens 

and communicate the need for sustainability and an environmentally friendly built environment 

[11]. Sustainable development is therefore an effective factor when it comes to a community and 

its local culture, so influencing projects undertaken in the local built environment [8, 10].  

Between 2018 and 2020, the price of gas on international market plummeted precipitously, leading 

Saudi Arabia to develop its 2030 Vision [12], which aims to ensure the country becomes a model 

for a sustainable society and lifestyle, in particular by minimizing its reliance on oil and creating 

a more environmentally friendly built environment [12]. Saudi Arabia currently consumes 
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approximately three times the energy per capita in comparison to other countries [12]. The 

residential sector makes a significant contribution, representing approximately 50% of the nation's 

annual energy use [12]. The Saudi Vision 2030 initiative encourages improvements in the 

management of energy consumption, in line with the need to address both economic and 

environmental concerns [13]. This research is divided into the following five main sections: (1) 

Introduction; (2) Methodology; (3) Results and Analysis; (4) Discussion; and (5) Conclusion and 

Recommendations. This exploration identified the gaps on which engineering consultation offices 

can focus in order to establish a sustainable built environment in Saudi Arabia, in accordance with 

its climatic conditions and cultural challenges.  

2. Methodology 

This study interviewed experts working in engineering consultation offices focused on achieving 

a sustainable built environment. These experts were appointed under criteria practiced in the 

design of future homes and neighborhoods in Saudi Arabia. They included heads of engineering 

consultation offices and decision makers in the Ministry of Municipal, Rural Affairs and Housing 

responsible for design approvements, along with a number of academics focusing on the field of 

built environment.  

3. Aim and Objectives 

Due to the final design of projects being reliant on engineering consultation offices, such offices 

are responsible for designing future projects in accordance with environmental issues and the roles 

of the Ministry of Municipal, Rural Affairs and Housing. The main aim of engineering consultation 

offices can be met by answering the following research questions.  

• RQ1: How many sustainable environmental principals will be employed in future projects? 

• RQ2: How great is the impact of engineering consultation offices in future designs of 

projects? 

• RQ3: What is the impact of clients on the final design of future projects? 

• RQ4: How can the construction industry be encouraged to move towards environmental 

sustainability?  
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In order to answer these research questions, this study examined the design of future projects from 

the point of view of the requirements of the clients, as well as the role of engineering consultation 

and the responsibilities of decision makers at the Ministry of Municipal, Rural Affairs and 

Housing. Furthermore, in order to investigate approved projects in terms of their environmental 

design, this study employed a questionnaire to examine current designs for future homes, projects 

and neighborhoods. The questionnaire focused on client requirements in terms of environmental 

issues, along with their future needs. In addition, it aimed to examine the role of engineering 

consultation in the application of environmental solutions in both the design of homes and 

neighborhoods, as well as the use of renewable energy sources and other environmental principals. 

The effectiveness of the designs from the engineering consultation offices was evaluated by the 

experts from the Ministry of Municipal, Rural Affairs and Housing, along with a number of 

academics and engineering consultants.  

4. Expert Sampling 

In drawing up the sampling criteria, it was important to take into account the identify of those 

contributing directly to the built environment. The sampling was therefore selected to include the 

following.  

• Engineering consultants: These represent the first design step in collaboration with the 

client. These experts revealed the challenges they faced when it came to the lack of 

environmental principles found among their clients. This consultation therefore helped 

identify the reasons behind the current design of the built environment. The study took into 

account their levels of skill and experience, with the consultation including a variety of 

expert panels.  

• Contractors: These are responsible for constructing the project on the basis of the final 

approved design. They can transfer their experience from the site itself, and identify 

weaknesses related to the design. Furthermore, they can highlight any change required in 

the design during construction period.  

• Urban developers: These design and construct their own projects, selling them through 

real estate agents. They were essential for this study, due to their role in the current built 

environment of Saudi Araba. Developers liaise both the engineering consultation office 

and contractors, indicating that their contribution supports the result of this study. 
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• Municipality specialists: These are members of the engineering consultation office 

responsible for approving final designs. These experts review and critic designs in relation 

to the regulations, and can identify any weaknesses. Hence, their contribution supports the 

result of this study, due to their roles being that of a third party, working with clients, 

engineering consultation offices and developers.  

• Academics working in the field of built environment: These included those with a PhD 

in Architecture, Urban Planning, Landscape Architecture or Civil Engineering, due to their 

knowledge and scientific approach to achieving a sustainable built environment. As a result 

of their work in Saudi universities, these experts possessed considerable experience of the 

built environment of Saudi Arabia. Their consultation supports the results and contributes 

to the output of this study.  

• Regional development authorities and other related specialists: These experts include 

those working in development regional authorities responsible for urban and architectural 

projects. They contributed their expertise and supported the study through their evaluation 

of current homes and neighborhoods. Due to their experience in large urban projects for 

urban development, they were familiar with local engineering consultation offices and 

were able to identify how sustainable built environment needed to become a priority for 

the country of Saudi Arabia.  

5. Consultation Dimensions 

The study employed four main dimensions to determine the quality of current projects in terms of 

promoting a sustainable environment. 

Firstly, the method of selecting the design from the point of view of the client, including in relation 

to social needs, recommendations and an ability accept the application of environmental principles. 

This dimension analyzes the ability of clients to accept environmentally-friendly designs and their 

roles and responsibilities when it comes to environmental protection. In addition, it determines the 

influence of the client on the engineering consultation office when it comes to the drawing up of 

the final design.  

Secondly, the need of sustainable design for neighborhoods, along with the responsibility of 

engineering consultation offices to enforce the use of sustainable design and therefore to plan 

sustainable environmental projects even if this is against the interest of the client. This dimension 
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focuses on the priorities of engineering consultation offices when it comes to the design of projects 

in accordance with environmental criteria and principals.  

Thirdly, the application of new simulation software tools capable of supporting decision makers 

in the final design of the project, including determining how far this meets the criteria relating to 

sustainability and predictions of energy consumption. This aspect evaluates how engineering 

consultation offices engage with software simulation tools as a part of the design process and to 

draw up a report to enable a decision. In addition, it includes the development of skills for 

engineering consultants. 

Fourthly, public awareness of the need for sustainability in the built environment, including 

determining their knowledge of the importance a conducive built environment in Saudi Arabia.  

6. Results and Analysis 

This study analyzed the views of experts concerning the factors required to achieve a sustainable 

built environment. This included sixty experts from various institutes related directly to the built 

environment of Saudi Arabia, i.e. (1) a number of engineering consultation offices working on 

design projects in Saudi Ariba; (2) engineers and decision makers dealing with the built 

environment whose role is to approve projects in the Ministry of Municipal, Rural Affairs and 

Housing, and developers and other institutes. These are detailed in Table 1, below:  

Table (1). demographic information of selected experts 

Expert description Percentage (%) 

Engineering consultation office 34.5 

Contracture 3.7 

Urban developer 5.4 

Municipality specialists 12.7 

Academia in built environment field  21.8 

Specialist in development authority  5.5 

Other relater specialist  16.4 

Total 100 

Subject field Percentage (%) 

Architecture 42 

Urban planner 24 

Civil engineer 29 

Other subject related to the built environment  5 

Total 100 

Years of experience  Percentage (%) 

Less than 5 years 9 

From 5 to less than 10 years  20 

From 10 to less than 15 years  22 
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From 15 to less than 20 years  18 

Over 20 years  31 

Total 100 
 

7. Design Concept 

The analysis presents how design is being currently performed in relation to both urban and 

architectural factors. A design concept can be provided (or suggested) by the client, including how 

it addresses cultural and social needs. Furthermore, engineering consultation offices can lead and 

manage the design concept by providing a number of development models, focusing on the input 

of experts. These existing models can consist of those drawn up by a previous client, designed to 

address social needs but lacking the necessary environmental principals. Figure 1 (below) presents 

the views of experts concerning the preparation of a design concept, revealing that over 20% of 

respondents confirmed that, while engineering consultation offices can initiate a new design for 

each client, these designs can still lack the inclusion of environmental principals.  

Fig. (1). The preparation of a design concept  

8. Client Orientation 

The expert panels analyzed the views of clients to identify whether they recognized environmental 

principals. Figure 2 illustrates the result of the analysis, demonstrating that the majority of experts 

confirmed that their clients tended to focus solely on social needs, including the inclusion of 
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luxury, which does not conform to environmental principals. This study found that the use of 

photovoltaic technology was rare, with only 3% of the experts confirming that their clients used 

renewable energy technology. This low percentage can be found in existing projects, which can 

include some environmental principles, or some large urban projects containing sustainable criteria 

and using efficient materials. Some of the clients were found to be aware of environmental 

principals and were seen to attempt to compromise between cultural issues, their needs and 

environmental principals. Approximately 19% of these experts confirmed that their clients reduced 

the area of a building while maintaining social requirements where practical.  

 

Fig. (2). Client orientation in relation to project design 

In addition, the engineering consultation offices attempted to explain to their clients the importance 

of using environmental principals in the design process, due to its impact on the protection of the 

environment. Figure 3 outlines the engineering consultation offices figures for environmental 

principals, with approximately 47% of experts responses confirmed that clients were given an 

explanation of these principles, and where 43% evaluated this as ‘to some extent’. 

On another hand, Figure 4 displays the clients’ acceptance of engineering consultation offices 

applying environmental principals. The majority of the expert panels found that over 80% of their 

clients do not accept the use of some environmental principals in their projects. The rejection of 

client for application sustainable environmental design is high due to which Is reflected as no and 

to some extent. This result shows haw the clients’ idea will influence in future environmental built 
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environment in Saudi Arabia. This result reflects the high probability of clients refusing to accept 

the use of sustainable design, which indicates that it is vital to raise awareness and address the 

need for new regulations for the construction of a sustainable built environment and to ensure 

environmental protections.   

 

Fig. (3). Explanations of environmental principals made by engineering consultants 

 

Fig. (4). Clients’ agreement with consultation offices to apply environmental principals 

Figure 5 (below) reveals the experts’ analysis of the observations concerning the environmental 

aspects of a project designed by engineering offices and the client. It is notable for the lack of 
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environmental considerations, in particular by the client, with the focus being instead on current 

social requirements.  

 

Fig. (5). Observations concerning the environmental design of a project drawn up by engineering 

offices and the client 

9. Use of Environmental Principals 

This study highlighted a variation in the level of acceptance of environmental principals in built 

environment projects, depending on firstly, the design and cost of construction and secondly, as 

the client’s awareness of what constitutes a sustainable design. Clients can be prevented from using 

a sustainable design when there is an increase in environmental considerations, while commercial 

projects can modify a design during construction process in order to reduce the cost of 

construction. Figure 6 shows the results of the analysis of this issue, revealing the degree of a 

client’s willingness to use sustainable design in the event of this resulting in increased cost in 

relation to the construction or the design. This demonstrates that the experts in this study 

considered that clients tend to have some degree of acceptance of increased costs when using 

sustainable approach, but only a limited degree of addition cost of when it comes to the 

construction. The analysis shows that the cost of both construction and design generally increases 

the overall cost of the project, and can therefore lead to a lack of sustainable principals. It is 

important to highlight that cost is not necessarily the primarily factor determining whether a client 

follows sustainable principals, particularly when motivated by an awareness of its importance and 

justification for such an increase over a short period of time.  
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Fig. (6). The influence of the use of sustainable design in projects  

10. Mainstream Design of the Built Environment 

This study undertook an in-depth analysis of the current situation concerning the built 

environment, through means of the onsite examination and selected case studies. The evaluation 

made by the experts highlighted that the current built environment uses sustainable methods. 

Figure 7 below illustrates the analysis of current built environment when employing sustainable 

criteria for its design, as well as the use of renewable energy.  

The analysis shows that residential neighborhoods need some environmental requirements, with 

Figure 7 revealing that the majority of the experts in the study evaluated this factor as strongly 

agree or agree. However, in reality, current buildings are increasing the areas of plots of land 

needed for residential neighborhoods and buildings spaces. The experts agreed that it is essential 

to apply renewable energy technologies, with most indicating that they strongly agreed that their 

clients tend to lack interest in this factor. Additionally, there remains a lack of focus on improving 

lifestyle, particularly when it comes to green areas.  

1. Residential neighborhoods need some environmental facilities  

2. Residential neighborhoods need renewable energy applications at both the 

neighborhood and residential levels  
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3. Exaggeration in increasing the areas of plots of land for residential neighborhoods  

4. Exaggeration of buildings’ spaces  

5. Excessive increase in window areas  

6. Lack of interest in applying renewable energy technologies  

7. Searching for low-priced building materials, even if they result in a lack of 

efficiency  

8. Lack of interest in external coordination and exploitation of green areas  
 

 

Fig. (7). Mainstream design of the built environment 

11. Specialists Engineering Consultation Offices in Sustainable design 

Due to recently established programs and design methods, engineering consultation offices 

currently continue to require further development, including in relation to new technologies related 

to design. Due to the changes currently being experienced in this industry, including the 

introduction of new technologies (i.e. BIM), it is vital engineering consultation offices adopt these 

technologies in their projects and develop the skills of their staff. Figure 8 demonstrates the need 

for engineering consultation offices to ensure ongoing development and the use of sustainable 

design in their projects, including employing an insufficient number of specialists in sustainable 

environmental design. The views of clients can influence the engineering office, with the analysis 

showing that the high costs of environmentally friendly design can lead compromises being made 

by the engineering offices in order to secure custom. 
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1. Lack of experience in engineering offices of sustainable design  

2. Insufficient number of specialists in sustainable environmental design  

3. Engineering offices influenced primarily by the client's wishes 

4. The keenness of the engineering offices to attract the customer  

5. The high costs of environmentally friendly designs tend to disincentivize the 

customer  
 

 

 

Fig. (8). The need of use sustainable design by engineering consultation offices 

12. Development of Engineering Consultation 

Figure 9 shows the results of the analysis related to the motivation and development of engineering 

consultation offices. It is important that these allocate appropriate workshops and training courses 

to enhance their role in environmental design. These courses can be made compulsory for licensed 

offices, requiring engineering offices to provide specializing in the use of environmental design. 

In addition, it is vital to be proactive, holding seminars and workshops related to environmental 

issues, particularly to enable engineering offices to raise awareness of the importance of adopting 

sustainable design. It should be noted that, due to the broad variety of services provided, the 

director of an engineering office may not necessarily be a specialist in sustainable design. 

However, it remains important to ensure awareness, in order to prioritize the use of sustainable 

design in projects.  

1. Enhancing the importance of sustainable design in engineering offices  
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2. Allocating training courses for engineering offices related to environmental design  

3. Requiring engineering offices to provide personnel specialized in environmental 

design  

4. Holding seminars and workshops related to environmental design, particularly for 

engineering offices  

5. The director of the engineering office should be specialized in environmental design  
 

 

Fig. (9). The motivation and development of engineering consultations 

13. Output Services Provided by Engineering Consultation Offices 

The above discussion indicates that the output plans provided by engineering consultation offices 

generally reflect how far sustainable design can be applied in projects. The analysis therefore 

covers the reactions of these offices. The engineering office provides executive plans offering 

renewable applications or complete executive plans, including details of the building’s outer shell 

and renewable energy applications, as presented in Figure 10 (below).  

1. The engineering office provides executive plans that include renewable applications  

2. At the building level, the engineering office provides complete executive plans, 

including details of the building’s outer shell and renewable energy applications  

3. The engineering office provides executive plans related to the project's interior 

finishes, including energy-saving electrical equipment  

4. The consulting office clearly determines the cost of implementing the project  
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5. There is a detailed report on expected electricity consumption  
 

 

Fig. (10). The use of sustainable principles by consultation offices in both the design and final 

report  

Half of the experts in this study (i.e. 50%) stated that the consulting office generally failed to offer 

a detailed report on the expected consumption of electricity, and made no recommendations for 

the contractor to focus on renewable energy, or indicated the cost of implementing the project. The 

plans also lacked details of the building’s outer shell and renewable energy applications, or aspects 

related to the project's interior finishes, i.e. energy-saving electrical equipment.  

14. Use of Simulation Tools 

Simulation tools are generally employed to determine the energy consumption of a built 

environment and so assist the designer in making decisions. It is therefore essential to validate 

future projects through the use of existing simulation tools and train staff in their use as an essential 

stage of project design. Figure 11 displays how engineering consultation offices use simulation 

tools in their projects, in particular during the early stages of design. It is clear that the majority of 

experts on the panels confirmed that engineering consultation offices generally do not use 

simulation tools for their projects, due to the cost, time and additional effort, particularly as it is 

not required by Ministry of Municipal, Rural Affairs and Housing.  
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Fig. (11). Use of simulation tools by engineering consultation offices 

Best practice in encouraging these offices to use simulation tools is to request an energy 

consumption report from the engineering consultant. This can increase the cost of the design, but 

at the same time enhance the environmental quality of the project. This report will validate the 

energy consumption prediction of the project in relation to the local environment, as these 

simulation tools recognize the climatic conditions in the majority of the world’s cities and also 

have database of weather profiling, including annual solar radiation and temperature. The design 

can be modified by the report using the simulation tools until it achieves an ideal construction 

capable of meeting the environmental requirement, social needs, urban identity and the project’s 

allocated budget. Support can be offered to engineering consultation offices by providing training 

courses to facilitate these practices and support the implementation of the final design.  

15. Proposed Solutions for Developing Project Outputs from Engineering Offices 

The experts in this study evaluated a considerable number of proposals aimed at enhancing the 

sustainability of the construction industry. Six of these solutions are displayed in Figure 12, some 

of which are related directly to engineering consultation offices, while others focus on clients and 

the raising of awareness. 70% of the experts agreed that energy simulation tools should be available 

for buildings as part of their creation and be essential when it comes to project approval. In 

addition, over 80% of the panels members agreed that it was essential of provide a report clarifying 

the strategies used to achieve project sustainability. The experts also indicated additional solutions, 
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including conducting workshops and seminars, as well as drawing up additional regulations to 

ensure future projects become more sustainable.  

1. Employee energy simulation tools for buildings in projects and be part of the 

requirements for project approval 

2. Implementation of the building evaluation system for the Saudi environment, such as 

LEED and BREEAM 

3. Provide project reports clarifying the strategies contributing to achieving 

sustainability  

4. The building evaluation system should accord with the local environment, taking 

into account the desert, coastal or mountainous regions of the Kingdom of Saudi 

Arabia  

5. Conducting workshops and seminars for beneficiaries concerning the importance of 

applying environmental design standards for projects  

6. Imposing regulations and roles obliging landlords and engineering consultation 

offices to adopt environmentally friendly designs  
 

 

Fig. (12). Solutions for developing project outputs  

16. Discussion 

Due to the engineering consultation office being the first step in the design of future urban and 

architectural projects (following approval from the Ministry of Municipal, Rural Affairs and 

Housing), the discussion of the analysis undertaken in this study focuses on the four main 

categories shown in Figure 13 (below). 
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Fig. (13).  Focused discussion categories 

16.1. Impact of the client on the final design 

Clients tend to emphasize the importance of social needs when planning a building, while the role 

of the engineering consultation office is to translate this into the final design. Many projects 

therefore consist of large buildings containing spacious rooms and a considerable number of 

facilities, in accordance with the needs of the individual client, as well as their culture. However, 

some clients show little interest in the application of environmental principals, including 

minimizing the area involved. This infers that, due to the requirement for environmental measures 

to be applied for housing, the engineering consultation office should explain the importance of 

these principles, both for the benefit of the environment and for the provision of a low energy 

design. This is important as a building's energy performance is significantly influenced by its 

external built environment [14]. Therefore, the design of sustainable friendly buildings takes into 

account alternative energy sources, including renewable energy. However, in order to achieve the 

most accurate assessment of a building’s performance, it is generally vital to run dynamic 

simulations and examine several scenarios [15, 16].  

Western nations tend to have historical records outlining the performance of social housing, but 

there is less research into the evolution of social housing policy in developing countries, in 

particular among Middle Eastern states, due to the availability of natural resources. [17, 18]. In 

addition, migration from rural to urban areas has led to implications for economic, social and 

cultural development [19]. One of the resulting factors relates to the issue of the overheating of 

the indoor atmosphere of buildings [19], contributing to the expensive consumption of large 

amounts energy on cooling systems for houses [19].  

The social culture of Saudi Arabia is reflected in its urban identity and architectural style, which 

in future should include environmentally friendly design and the application of renewable energy. 

It is therefore vital to acknowledge and respect the lifestyle and social cultural values of the local 

population, given the increased demands for low cost dwellings in the Saudi Arabia, as well as the 
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improved motivation for developers to invest in affordable projects, particularly the residential 

sector [20, 21]. Treating low cost housing in the same way as any other commodity leads to 

unattractive, and uninspiring environments that neither meet the needs of potential users not accord 

with their tastes [20]. Individual entitlement for this form of housing is determined by the Western 

concept of low cost dwellings [22, 23], based on levels of annual income, health conditions, and 

marital status [22]. Many researchers have highlighted the need to clarify the original concept, 

particularly as it has not been tailored to the way of life of individual regions, or local culture [22]. 

In addition, since the need for this type of dwelling has arisen in Saudi Arabia due to an increase 

in population, combined with uneven economic development, research into the flexible price of 

dwellings and the distribution of building materials to clients has adopted a stereotypical approach 

[22]. 

16.2. Responsibility of engineering consultation offices 

This study has recognized the significant ability of engineering consultation offices to achieve a 

sustainable built environment. This is particularly important in Saudi Arabia, as these offices are 

familiar with the country’s construction industry, including its regulations and roles. In addition, 

they are the first port of call for the client when initiating a project. Furthermore, these offices are 

fully authorized by Saudi Council of Engineers, which manages and regulates the country’s 

engineering industry. Due to each client possessing an individual concept for a future project, 

including in relation to architecture and urban scale, along with the allocated a budget, it is the 

client who decides to apply a particular design. This study has shown that priorities can vary, while 

still focusing on the social aspect. Furthermore, when it comes to housing, clients tend to obey 

privacy regulations, but show little interest in environmental issues. Thus, in Jeddah, architecture 

in the western provinces has gradually undergone a significant shift in style and identify, as a result 

of the application of modern Western architecture following the expansion of the oil producing 

sector of the economy [24].  

One of the most critical stages in the lifecycle of construction projects concerns the procurement 

of goods and services, particularly when allocating an expert contractor [25, 26]. In addition, the 

most effective value is obtained by awarding the contract to the best bidder [27]. Building 

information modelling is used for a geometric modelling of buildings, as well as facilitating the 

stages of managing and operating the construction [27, 28]. However, due to clients paying for 
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their services, engineering consultation offices prioritize their privacy and stated requirements, it 

is also their responsibility to address the issues of environmental principals. The adoption of new 

technologies within a design is essential for the management and operational stage. Building 

information modeling has become increasing popular worldwide, being used by architects, 

engineers and others related to construction industry [29, 30]. In addition, it can be implemented 

into existing buildings and retrofitting solutions [31]. This indicates that recognizing the new 

regulations for including environmental design can encourage engineering consultation offices to 

incorporate these in the design of future projects. 

16.3 Motivation and orientation the future design in bases of environmental issues 

This study has highlighted the importance of ensuring clients are motivated to consider sustainable 

and environmental issues, both in terms of architecture and the urban scale. The main challenge to 

the provision of urban developments that are more beneficial, reasonably priced, and ecologically 

responsible has been the lack of public awareness of the concept and benefits of a sustainable built 

environment.[32]. Furthermore, there is also a cultural challenge in the promotion of sustainability, 

in order to fulfil current national development ambitions [32]. In addition, it is crucial to obtain 

the support of government, as well as public and residential sectors, for the implementation of 

sustainable housing [33, 34]. Lack of public support may result from an absence of insufficient 

public awareness of the terminology and meaning of sustainable housing [33, 35]. Moreover, 

developers and landlords are continuing to ignore the distinctions between traditional and ‘green’ 

housing and the impact on the environment [36-38].  

The current study has demonstrated that future sustainable projects in Saudi Arabia are essential 

for both the protection of the environment and the creation of a healthy atmosphere. Governments 

throughout the world are currently developing effective ways of reducing pollution and carbon 

emissions, particularly as residential households are responsible for the majority of both [39, 40]. 

Thus, one of most important factors in ensuring a sustainable built environment in Saudi Arabia is 

the engagement of clients in the related issues when it comes to the creation of new housing. This 

study has found that it is vital for cultural issues to be taken into account, but that these do not 

prevent the implementation of sustainable design.  
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One outcome of this study is the observation that buildings exceeding the provision of sufficient 

space for daily life will result in the need for additional energy for operation purposes, so leading 

to unsustainable rates of CO2 emissions. This indicates that the engineering consultation office 

needs to minimizing the area of each building, while simultaneously maintaining the relevant 

cultural requirements. The application of on-site renewable energy can be expensive in in the short-

term, but such technology can, over the long-term, prove one of the most cost-efficient investments 

for landlords, as well as for environmental purposes.  

Solar photovoltaic technology (which exploits solar radiation) has, over the previous decade, 

begun to offer a significantly efficient solution for alternative energy, proving highly effective due 

to its low cost and ability to provide sustainable rural energy [41, 42]. In addition, one of the most 

effective solutions that can be applied during the design stage is the photovoltaic (PV) system for 

micro energy generation. Although multiple systems and prototype designs are currently in use, 

there remains little information in the literature on how well they function in terms of system size, 

losses, and the efficiency of operation [41, 43]. Hence, this study considers that the priority for 

ensuring environmental and social solutions is to motivate clients to adopt sustainable solutions 

for projects, as well as employing natural resources.  

16.4 Approved procedures for future projects  

In Saudi Arabia, the Ministry of Municipal, Rural Affairs and Housing is responsible for 

regulations and processing approvement for projects, including managing the construction and 

issues concerning the required licenses. It is therefore essential to address the assessment methods 

capable of controlling and managing the sustainable built environment of the country, in order to 

protect the environment from CO2 emissions. Each individual in Saudi Arabia annually consumes 

approximately 9000 kWh of electricity, with about 52% of the nation's energy being used for 

housing sector. In addition, the demand for electricity in this sector is forecast to quadruple by 

2025 [44]. This will lead to environmental and economic pressures resulting in demands for the 

adoption of energy efficiency measures to implement improvements in the management of energy 

provision and consumption [44]. However, specialized construction industry professionals (i.e. 

architects, investors, developers, and contractors) do not currently prioritize sustainable practices, 

including energy conservation [44]. Therefore, in order to create an environmentally friendly and 

sustainable built environment, the digital representation of physical and functional characteristics 
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(including building energy modelling) should be integrated into the environmental design process 

from the start [44]. In addition, effective application assessment methods that are followed by 

engineering consultation offices and managed by the Ministry of Municipal, Rural Affairs and 

Housing can contribute to a sustainable built environment. A number of assessment methods are 

currently in use in many international countries, including: firstly, LEED [45, 46] in the US; 

secondly, BREEAM in the UK [47, 48]; and thirdly, Green Star, as applied in Australia and New 

Zealand [49, 50].  

A number of studies have confirmed that each assessment method can deal with the issues 

surrounding climatic change, social culture, and the needs of the population involved[51-53]. 

Furthermore, measures have been drawn up to minimize the negative consequences of construction 

and occupation, although the issue of CO2 levels due to greenhouse gas emissions still exert a 

negative short and long term impact on the environment [54, 55].  

Over recent years, many commercial, industrial and institutional buildings, along with domestic 

housing, have been constructed worldwide that conform to the requirements of zero energy, and 

remain in use due to the efforts made to minimize their emissions, and in particular CO2 emission 

rates [54-56]. Many previous studies have confirmed that practitioners and decision makers 

currently face a significant challenge when it comes to household energy conservation to protect 

the environment [57, 58] . On the other hand, both landlords and home owners appear to be 

becoming more aware of the importance of environmental principals to protect to the environment, 

as well as the need to employ methods of sustainable energy, particular in light of public awareness 

of greenhouse gas emissions and climate change [57]. This indicates why, despite having sufficient 

awareness of the need to save energy, many clients or developers continue to fail to take significant 

measures, both when it comes to energy saving measures and the achievement of a sustainable 

built environment [57, 59]. 

17. Conclusion 

The study has analyzed the impact of engineering consultation offices on the achievement of 

sustainable built environment in the context of Saudi Arabia, in light of the current challenges in 

relation to the global climate. The research employed expert evaluation of the projects under 

investigation, including the role of engineering consultation offices, the demands of their clients 
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and objections to the use of sustainable methods. These experts were selected from engineering 

consultation offices, construction companies, developers, and decision makers in the Ministry of 

Municipal, Rural Affairs and Housing of Municipalities responsible for approving projects, 

alongside academics from various universities in Saudi Arabia. In addition, all of the experts had 

worked in the field of the built environment, and possessed sufficient years of experience to be 

able to make a valuable contribution to the study.  

The findings highlight that the output project design and details from engineering consultation 

offices require the implementation of additional stages, in order to include sustainable design and 

principals, along with the application of renewable energy technologies and the employment of 

simulation software tools. Furthermore, it should be recognized that clients have a significant 

influence on the creation of a project, with a tendency to focus on their social needs while ignoring 

sustainable principals and design. Furthermore, engineering consultation offices tend to combine 

following both their clients’ requirements and current regulations, with attempting to motivate the 

use of sustainable principals. This indicates that some engineering consultation offices will require 

the provision of further courses to familiarize themselves with new technologies and tools related 

to sustainable design.  

The analysis included a number of proposed solutions for developing project outputs from 

engineering offices and discussed the benefits arising from the application of sustainable design in 

environmentally friendly building projects in Saudi Arabia. This study therefore makes the 

following recommendations.  

1. To raise awareness of clients and motivate them to include sustainable design in future 

projects. 

2. To establish ongoing courses for engineering consultation offices to encourage them to 

employ new tools and simulation programs in the market 

3. To put in place assessment method certificates for construction projects in Saudi Arabia 

based on climatic conditions and social needs.  

4. To encourage engineering consultation offices to use simulation tools by for future projects 

in order to predict both energy consumption and CO2 emission rates.  

5. To design neighborhoods by allocating the maximum Floor Area Ratio (FAR), so as to 

reduce the floor area of buildings and increase the green space and surrounding areas.  
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6. To include sustainable criteria skills in university curriculums for subjects focusing on the 

built environment.  

7. To run ongoing public awareness campaigns regarding the issues of global warming and 

climate change.  
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 م( 3/12/2023م ، وقبل للنشر في 5/10/2023)قدم للنشر في 

 

تكون الحلول الهندسية العلمية لتحقيق بيئة عمرانية مستدامة صديقة للبيئة في المملكة العربية ملخص البحث. 

المكاتب الاستشارية الهندسية المتخصصة في العمران مروراً السعودية، ابتداءً بتصميم المشروع من خلال 

الى مراحل اعتمادها في الإدارات المعنية في الامانات او البلديات والدفاع المدني وغيرها من الجهات ذات 

 ً  العلاقة وفق أنظمة ولوائح منظمة لها. تتناول المكاتب الاستشارية الهندسية متطلبات العميل والتي تكون غالبا

متطلبات اجتماعية من احتياج الاسرة للعناصر داخل المشروع بما لا يتعارض مع الأنظمة واللوائح لاعتماد 

المشروع من مساحة مسطحات البناء والارتفاعات والارتدادات على المستوى المعماري أو التخطيطي حسب 

في هذه الورقة العلمية عن مدى  أنظمة البناء المعمول بها في المخصص السكني. من هذا المنطق تم البحث

تحقيق المكاتب الاستشارية الهندسية للمتطلبات البيئية بالتوازي مع تلبية الاحتياجات الاجتماعية للمشاريع 

العمرانية. اعتمدت الدراسة في المقام الأول على تحليل استشاري من الخبراء شمل مهندسين من المكاتب 

عض المهندسين المختصين من قطاعات مختلفة ذات العلاقة إلى جانب عدد الاستشارية الهندسية المرخصة، وب

من الأكاديميين العاملين في مجال البيئة العمرانية من جامعات مختلفة. شملت العينة على ستين خبيراً من 

وية مختلف المؤسسات العامة والقطاع الخاص في المكاتب الاستشارية الهندسية ووزارة الشؤون البلدية والقر

والإسكان وهيئات التطوير والجامعات. ركزت الدراسة على تحليل توافق مخرجات المشاريع العمرانية فيما 

يتعلق بالمتطلبات البيئية والاستدامة، وكذلك مدى تأثير العملاء على المخرجات النهائية للمشروع فيما يتعلق 

النتائج أن العملاء لهم دور كبير في تحديد  بالاحتياجات الاجتماعية على حساب المتطلبات البيئية. توضح

التصميم النهائي للمشاريع التي تعطيهم الأولوية للاعتبارات الاجتماعية مثل زيادة المساحات او عناصر 

للمشروع. كما تشير النتائج إلى أن المكاتب الاستشارية الهندسية تحتاج إلى فرض تصميماتها لتأخذ في الاعتبار 

ية  قبل العوامل الاجتماعية، بما في ذلك تحليل التصميم النهائي من خلال برامج محاكاة الطاقة.  المتطلبات البيئ

كما أن الدراسة شملت تقييم العديد من الحلول الهندسية التي تساهم في تحسين التصميم البيئي لقطاع العمران 

المتطلبات الاجتماعية، وتختتم الدراسة  في المملكة العربية السعودية من خلال الخبراء بالأخذ بعين الاعتبار

 بتقديم توصيات العلمية لكل من مكاتب الاستشارات الهندسية وعملائها.
 

 

 


