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Abstract

:

This paper discusses in detail the current level of awareness of the Saudi Arabia stakeholders regarding the use and application of green building rating systems. The paper used a mix of qualitative and quantitative research methods through an exploratory method that utilized an online survey targeting experts and construction stakeholders to fill the gap of previous research papers and support the argument of the increase in the level of the awareness of stakeholders in the use and application of green building rating systems in Saudi Arabia. This research aims to focus on the level of awareness of the Saudi construction market stakeholders on green building rating systems in Saudi Arabia with focus on the Leadership in Energy and Environmental Design system LEED and Mostadam. It also investigated which rating system responds to the need of the Saudi construction market with regard to energy conservation and water consumption more effectively. The methodology utilized in this research used a combination of primary and secondary data where the primary data were a survey sent to Saudi construction stakeholders where a total of 1320 respondents participated in the survey. Results from this research showed a promising number of agreements between the participating stakeholders to the level of awareness of green building rating systems in Saudi Arabia and to the willingness to use internationally recognized rating systems such as LEED and the use of locally recognized systems such as Mostadam. Furthermore, the research aims to link the results with the Sustainable Development Goals (SDGs) with a focus on SDGs 6 and 7. The results show a high level of appreciation and agreement to the importance of energy and water conservation in green buildings that will be using either LEED or Mostadam in Saudi Arabia and accomplish the targets outlined under the SDGs.
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1. Introduction


Saudi Arabia is one of the countries that has developed rapidly in the last four decades. In the seventies, oil prices increased, which had a very positive impact on the Saudi economy, which led to an increasing rate in the construction industry. Urbanization since that time has begun to increase at a noticeable rate. Due to increasing business opportunities found in the country in general and some cities specifically such as Riyadh, some people have found it to be a great city for business development and started moving there, which has led to an increase in its population. The population has increased frequently, which has increased the demand in buildings that have direct positive and negative impacts on the construction industry. Hence, the construction industry, due to the high demand, has started rapidly developing [1,2]. Manufacturing plants for the main construction materials (e.g., cement, ready mixed concrete, steel and other materials) were built to accommodate for this rapid urban expansion. Since that time, the population increase has had a direct impact on the construction industry and indirect impacts in other fields that support urban life [3,4].



Meanwhile, increasing the urban area has shown a negative impact on the environment by increasing air pollution, house emissions, high demand on water resources, high energy consumption, and solid waste challenges. In this regard, Al Surf [5] stated “Rapid urbanization in developing countries is putting stress on current infrastructure, which is resulting in the rapid consumption of natural resources to cope with the increasing demand of the population”. The Saudi level of urbanization has increased from 21 per cent in 1950 to 83 per cent in 2015 [6].



At the current urbanization rate, greenhouse gas (GHG) emissions will keep rising and the effects of climate change will keep affecting our daily lives negatively. Saudi Arabia’s heavy reliance on fossil fuels for energy generation and transportation is the biggest contributor to GHG emissions in the country. It is staggering to find that urban areas only cover about 3% of the Earth’s surface, yet they consume about 80% of global energy and account for around 70% of global CO2 emissions [7]. These emissions can be mitigated by shifting the way we construct our buildings from traditional energy consuming methods to a more sustainable way. This can be done through the help of sustainable and green building rating systems.



To reduce the environmental impacts of buildings such as CO2 emissions and water and energy consumption, the Saudi Arabian government promotes the construction of green buildings that use less energy and water consumption, provide better indoor air quality, economically saves in the short- and long-term with fast paybacks, and can promote better social livelihoods for the population [7]. Saudi Arabia is investing USD$1.154 billion worth of green building projects. In Riyadh, for example, the King Abdullah Financial District (KAFD)—a 160 ha green building development that is a LEED ND certified project—has been completed [8]. There is also a plan to retrofit 90,000 mosques to make them more energy-efficient, with the target to lower their electricity consumption by about 40% and water use by 30–40% [9].



The implications of the findings for the use of green building rating systems in Saudi Arabia to help in mitigating the country’s climate change effects will be discussed from a stakeholder’s perspective. In addition, being the largest economy in the Gulf region, Saudi Arabia is an interesting case study as it faces high energy intensity, large amounts of construction and demolition waste as well as huge amounts of water consumption. Our study aims to contribute to the understanding on the use of green building rating systems in Saudi Arabia, specifically LEED and Mostadam, and evaluate the construction industry stakeholders’ perspectives on their level of awareness and the willingness to use the two rating systems in residential projects in the country. We will also gain insights for future green building trends and contribute to the development of more stringent construction practices that will help mitigate climate change.




2. Literature Review and Hypothesis


This research aims to focus on the following questions:




	
What is the level of awareness of the construction industry stakeholders on green building rating systems in Saudi Arabia?



	
Which rating system would stakeholders prefer to use between LEED and Mostadam in Saudi Arabia?



	
Which rating system, from the stakeholders’ perspective, responds to the need of the Saudi construction market with regard to energy conservation and water consumption in residential projects more effectively and can accomplish the targets of SDG6 and SDG7?








It will be discussed through this research how those that are spreading the message about green building such as industry experts is vital to the widespread acceptance and use of green building rating systems. Hence, by exposing how green building experts talk about the issue or agree on the topic, we may begin to understand how public support for green buildings can reach the kind of mainstream acceptance as other planning and design techniques such as New Urbanism have.



2.1. Sustainable Development Goals (SDGs) and Green Buildings


Sustainability has been defined in numerous ways and aspects that are overwhelming, but we can generally relate to the Report of the World Commission on Environment and Development: Our Common Future, which states “Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs.” [10]. Although somewhat vague, this concept of sustainable development aims to maintain economic advancement and progress while protecting the long-term value of the environment as it “provides a framework for the integration of environment policies and development strategies” [10]. The overall goal of sustainable development (SD) is the long-term stability of the economy and environment; this is only achievable through the integration and acknowledgement of economic, environmental, and social concerns throughout the decision-making process [11,12].



The need for sustainable development is truly recognized by all countries and thus in 2015, the UN developed the Millennium Development Goals (MDGs) further and introduced the 17 Sustainable Development Goals (SDGs) to be achieved by 2030. In September 2015, United Nations’ Member States jointly decided on a global project to shape our common future in a new, better, and more intentional way. Building upon wide consultations with civil society representatives, business people, scientists, and others, they established the 2030 Agenda for Sustainable Development. Entitled Transforming Our World, this project reflects the global community’s high expectations of finally reversing the destruction of our natural and social habitats and achieving a more balanced and equitable pathway toward the well-being of all [13,14].



Green buildings (GBs) are aligned with the UN’s SDGs and this is detailed in this section to show the link between SDGs and GBs. “The 2030 Agenda for SD is a plan of action for the people and the planet, which focuses on environmental issues and resource depletion through human activities [15]. As the triple bottom line of sustainability is the cornerstone of green buildings, it is imperative that the link is established here between GBs and SDGs. However, the SDGs are not just responding to the 3Ps, but provide more detail on the 5Ps, which are people, planet, prosperity, peace, and partnership. It is also important to clearly state that the sole purpose and function of the SDGs is to “maintain stability among the economic, social, and environmental aspects, which would promote universal changes towards a sustainable future” [15]. Table 1 illustrates the SDGs and their definitions; for the purpose of this paper, the focus will be on linking Goals 6, 7, 11, and 13 to GBs.




2.2. Sustainable Development Goals (SDGs) and LEED


The SDGs help in assessing and formulating various sustainability strategies and initiatives that can dramatically reduce the overall global warming effects of buildings. LEED through the USGBC has developed an advocacy policy to align the SDGs to the LEED credits and categories. Because of the elaborate linkage between the focused SDGs in this paper and between LEED, the discussion here will illustrate how a green building rating system such as LEED can be directly aligned with SDGs 3, 6, 7, 11, and 13.



SDG3 is to ensure healthy lives and promote well-being for all at all ages. Target 3.9 states: By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water and soil pollution, and contamination. Healthy populations around the world rely upon sustainable development, and although this goal has focused on health indicators, it should be noted that each of the other 17 SDGs also has significant public health implications. The targets for SDG3 are wide-ranging and address concerns in both developing and developed countries as these global issues affect us all. USGBC sees health as imperative in all of its work. A green building can directly contribute to some of the SDG3 targets. For example, when a project is designed to mimic the natural hydrology and water balance of its site, based on regional undeveloped ecosystems, it can help reduce water contamination and flooding, which can pose health risks downstream, especially when considered cumulatively. Additionally, when projects reduce their fossil fuel us, through energy performance and renewable energy use, they reduce their potential contribution to heat island effects and to local air pollution, both of which have significant health impacts. These building strategies can help protect people in the watershed and airshed, and not only at the project site itself. Green building projects can also support community health by serving functions like providing space for recreation, implementing strategies that address existing health needs and minimizing project features that could present risks to health. LEED pushes project teams and building owners and operators to address the relationship between the indoor environment and human health in a number of ways. The Indoor Environmental Quality credit category in the rating system is dedicated to protecting the health and comfort of building occupants [17]. USGBC, in response to the COVID−19 lockdown, has developed the new USGBC second generation where the theme is all about “Healthy People in Places equals a Healthy Economy”. Mahesh Ramanujan, the USGBC CEO, stated in January of 2020 “at USGBC, we’ve always believed that the greatest investment we can make is in each other—in the people we work with and the people we build for. And by investing in GBCI and in new rating systems, we are doubling down on our focus on LEED, on how to promote the issues that most affect our communities like waste, equity and resilience—particularly in the face of climate-related risks—and how to protect the health and well-being of all of us.” [18].



SDG6 is to ensure access to water and sanitation for all. Target 6.4 states: By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable withdrawals and supply of freshwater to address water scarcity and substantially reduce the number of people suffering from water scarcity. LEED can help through the water efficiency LEED category, which offers three prerequisites and four credits specifically geared toward reducing water consumption and increasing water efficiency. As an example, the indoor water use reduction prerequisite calls for the installation of water efficient appliances, fittings, and fixtures designed to significantly reduce water use, thus aiding in the effort to combat water scarcity [19].



SDG7 is to ensure access to affordable, reliable, sustainable, and modern energy for all. Target 7.2 states: By 2030, increase substantially the share of renewable energy in the global energy mix. SDG7 Energy consumption has dramatically increased in buildings over the past decade due to population growth; more time spent indoors, increased demand for building functions and indoor environmental quality, and global climate change. Because buildings account for almost 40% of global energy usage, promoting efficient and sustainable energy use in the building sector is critical to achieving the goals laid out in SDG7. Reducing the carbon footprint and energy usage of buildings is a key part of USGBC’s mission and one of the driving forces behind the LEED rating system. High-performing green buildings, like the ones certified under LEED, demonstrate energy efficiency and drive the adoption of sustainable energy technologies [20]. USGBC’s flagship program, the LEED rating system, requires projects seeking certification to meet a minimum level of energy performance based on the specific project type. Projects are also required to use building-level energy metering, enabling them to track energy use and identify opportunities for energy savings. Together, these prerequisites ensure a minimum level of energy efficiency in all projects obtaining LEED certification. Projects are encouraged to obtain greater degrees of energy performance by earning voluntary LEED credits. The Energy and Atmosphere credit category is the largest category of voluntary credits under the LEED rating system, making it crucially important in achieving a project’s certification goals. Thus, projects are heavily incentivized to increase energy performance past the required minimum, receiving points for achieving certain milestones in energy efficiency [20].



The 11th Sustainable Development Goal (SDG11), “Sustainable Cities and Communities”, is to make cities and human settlements inclusive, safe, resilient, and sustainable. Urbanization is happening at a rapid pace in cities around the globe, creating acute environmental, social, and economic challenges in these growing urban areas. SDG11 aims to address these challenges through targets that




	
Ensure access to adequate, safe and affordable housing;



	
Provide access to green space, reduce air pollution; and



	
Prepare for weather-related risks.








In many ways, USGBC’s mission echoes the goals and targets of SDG11. USGBC wants to transform the way buildings and communities are designed, built, and operated, enabling a socially responsible, healthy, and prosperous environment that improves quality of life for all. Many credit categories in LEED directly address sustainable cities and communities. For example, LEED’s Sustainable Sites category promotes patterns of development that preserve natural systems and help combat urban sprawl. The Location and Transportation category addresses a key element of inclusive cities: access to accessible and affordable transportation. In addition, LEED’s new resilient design pilot credit rewards projects for addressing risks and vulnerabilities to both natural and human-caused disasters. Going beyond an individual building, the new LEED for Cities and Communities rating system is directly connected to the goals of SDG11. The rating system looks at the economic, environmental, and social health of a city or community and provides a clear means for tracking progress to provide a better quality of life for all residents [21].



Sustainable Development Goal (SDG) 13 calls for governments, nonprofits, private sector actors, and the public to take urgent action to combat climate change and its impacts. The effects of climate change are wide-ranging and will affect lives and economies around the globe. The climate change crisis represents a full-scale tragedy of the commons, as greenhouse gas emissions emitted anywhere in the world contribute to the accumulated atmospheric gases that are trapping heat and warming the planet. USGBC’s vision is that buildings and communities will regenerate and sustain the health and vitality of all life within a generation. Addressing climate change is a central tenet of how we undertake our work in support of this vision. Reversing the contribution of buildings to global climate change is a core goal in USGBC’s LEED rating system. High-performing green buildings, particularly LEED-certified buildings, can significantly reduce the contribution of greenhouse gas emissions over the life of the building. For this reason, 35 of the 100 total points in LEED v4 are distributed to reward climate change mitigation strategies [22].




2.3. SDGs in Saudi Arabia


The Kingdom of Saudi Arabia is committed to implementing sustainable development goals and attaches the highest priority to this endeavor, as commensurate with the Kingdom’s specific context and national principles. The Ministry of Economy and Planning (MEP) plays a supporting role to stakeholders and government agencies in strategic planning and implementation. In addition, MEP assigns tasks to government agencies to track and monitor the goals that fall within their jurisdictions. In this regard, the General Authority for Statistics builds the indicators that measure progress made toward the realization of goals through expansion of statistical work carried out to provide the necessary information and data. The Kingdom of Saudi Arabia is experiencing a dramatic and comprehensive transformation through Saudi Vision 2030 and the Vision’s twelve implementation programs that are geared to build a robust economy based on a diversified production base and increased competitiveness. The Vision rests on three thematic pillars: a vibrant society, a thriving economy, and an ambitious nation [23].



The Kingdom of Saudi Arabia has made significant investments in water desalination and sanitation, and is witnessing remarkable progress in its ongoing government support. Water and wastewater projects are working rapidly to achieve sustainable environmental development in line with National Transition 2020 and Vision 2030. The Kingdom is also the world leader in desalinated water production with 16.5% of world production. In retrospect to SDG7, Saudi Arabia has been keen to draw up a vision for an economy less dependent on oil. This is confirmed by the Kingdom’s Vision 2030 through diversification of energy sources such as renewable and alternative energy by producing 5.3 gigawatts of renewable energy by 2020 and producing 5.9 gigawatts of renewable energy by 2030 [24].



Data and statistics are critical for each country to take stock of where it stands on the SDGs, to devise pathways for achieving the goals, to identify best practices, and to facilitate peer-learning as well as to track progress over time. According to Sachs et al. [25], Saudi Arabia ranks 98 out of 165 in the 2021 Sustainable Development Report. Figure 1, Figure 2 and Figure 3 represent how Saudi Arabia is doing against all of the 17 SDGs. The indicators from the 2021 Sustainable Development Report show that Saudi Arabia is moderately improving in SDG6, but is on track and achieving the targets of SDG7. The report shows us that Saudi Arabia still needs much improvement when it comes to achieving SDG6 targets. According to a 2018 reading in the report, anthropogenic wastewater that receives treatment is only at 11.8%. Furthermore, in 2017, the country used freshwater withdrawal at a massive 883.3% of available freshwater resources [25]. Figure 1, Figure 2 and Figure 3 illustrate how important it is for Saudi Arabia to speed up the process of achieving the targets of SDG6 and use methods to aid in improving the country’s performance in SDG6 such as the application of green building methods in future projects. SDG7 performance is much higher when compared to SDG6 in Saudi Arabia. The 2021 Sustainable Development Report shows that population with access to clean fuels and technology for cooking is at 96%. The report also shows that the CO2 emissions from fuel combustion for electricity and heating per total electricity output is 1.4 MtCO2/TWh [25].




2.4. Green Buildings


A green building can be defined as is a “whole-systems” approach for designing and constructing buildings that conserve energy, water, and material resources and are healthier, safer, and more comfortable [26]. It is common to relate GBs to the economic benefits because they are tangible and we can feel and experience the effects immediately, which is why many sources reason for adopting sustainability in buildings by citing the economic benefits as the key motivators; these include energy savings, environmental gains, health and productivity improvement, or return premiums [27].



In practical terms, a green building includes, but is not limited to, the following aspects:




	
Using passive techniques such as solar and wind for natural heating, cooling, and daylighting;



	
Landscaping with native plants to conserve water used in irrigation;



	
Building quality, durable structures;



	
Air-tight designed spaces with good insulation and ventilating appropriately;



	
Incorporating salvaged, recycled, and sustainably harvested materials;



	
Maintaining healthy indoor air quality with appropriate construction techniques and materials;



	
Using energy-efficient and water-saving appliances and fixtures; and



	
Reducing and recycling construction waste [28].








Green buildings are designed, constructed and operated to enhance the well-being of occupants, and to minimize negative impacts on the community and natural environment. These types of buildings have been built using the integrative approach, which looks at the building as a whole life cycle approach rather than a linear design and construction approach [29]. The decision to design and build a green building must be considered in the early stages of the building’s life cycle to make sure that costs are minimal and all environmental and social aspects are considered. This process involves what is referred to as the “life cycle analysis” and “life cycle costing analysis” [30]. Life cycle analysis in a building (LCA) provides a methodology for evaluating the environmental load of processes and products (goods and services) during their lifecycle from the cradle to the grave. The description of the LCA methodology is based on the International Standards of ISO 14040 [31] and consists of four distinct steps: (i) defining the goal and scope; (ii) creating the lifecycle inventory; (iii) assessing the impact; and (iv) interpreting the results [32].



It is well-known that people spend more than 90 percent of their lifetime indoors [33], so it is vital that the indoor environment is well considered and thought of from a wholistic approach, which can only be found in the integrative approach in green buildings. It is common sense to say that a green building is considered a healthy, common sense choice for a better life. As it stands now in traditional construction, the quality of our indoor environment is often far more polluted than the outdoor environment due to various building materials, inadequate lighting, and a variety of other considerations [34,35]. What results from bad indoor environments is a health symptom called “sick building syndrome” (SBS). Sick building syndrome consists of a group of mucosal, skin, and general symptoms that are temporally related to working in particular buildings. It is the workers who are symptomatic, but the building or its services which are the cause” [36,37]. SBS can be caused by many building related factors, which can include:




	
Temperature (too high or too low);



	
Humidity;



	
Poor air ventilation;



	
Poor individual control of temperature and lighting;



	
Poor building service maintenance; and



	
Poor cleaning or cleanability [38].








Green building methodology also requires that fewer natural resources be used during construction. According to the U.S. Department of Energy’s Center for Sustainable Development, buildings use 40 percent of the world’s total energy, 25 percent of its wood harvest resources, and 16 percent of the world’s water supply. Compared to traditional construction, a green built home takes some of this pressure off the environment through deliberate efforts to conserve resources [39].




2.5. Sustainable Rating Systems Globally


Over the past decades, global rating systems of buildings of all types have been used as tools to evaluate the levels of sustainability any building is claiming to have. These sustainability rating systems vary from country to country depending on several factors such as energy and water consumption patterns, indoor environment quality parameters, social aspects, and economic factors. The level of detail that any sustainability rating system will follow a set guideline to ensure the authenticity and integrity of that system to make sure it provides the building owner and users with the confidence that the building they are using is sustainable.



It is estimated that there are approximately 600 green rating systems globally [40]. Globally, certain countries have developed their own sustainable rating system that complies with local regulations and international codes. BREEAM (Building Research Establishment Assessment Method) is known as the first rating tool to assess building performance based on certain target values for different criteria. The USA has the Leadership in Energy and Environmental Design (LEED) system, which was developed by the U.S. Green Building Council in 1993. Canada’s LEED Canada, France’s HQE (High Environmental Quality), Germany’s DGNB (Deutsche Gesellschaft für Nachhaltiges Bauen e.V.), Australia’s Green Star, New Zealand’s Green Star, Japan’s CASBEE Building Environmental Efficiency, Hong Kong’s BEAM (Building Environmental Assessment Method), Singapore’s BCA (Building and Construction Authority), and the list goes on [41].




2.6. Green Building Rating Systems Used in Saudi Arabia


A wide range of green building rating and assessment systems are used around the world including LEED and BREEAM, as discussed in the previous section. Sustainability is now a top priority in the MENA region and especially GCC countries like Saudi Arabia, UAE, and Qatar, where they have developed their own green building rating system to incorporate specific socio-economic, environmental, and cultural aspects related to the geo-political characteristics of those countries.



The UAE, for example, has the ESTIDAMA rating system, while Qatar has the GSAS system. However, for the purpose of this paper, the discussion and analysis focused on LEED and the newly developed Saudi green building rating system Mostadam. In the following two sections, a detailed overview of the two rating systems will be discussed to set forth the necessary background of this paper.




2.7. LEED


Leadership in Energy & Environmental Design (LEED) was established by the U.S. Green Building Council in 1998 with LEED v 1.0 to be the world’s leading green building rating system [8]. Since that time, LEED has expanded to address a wide variety of building types and has been periodically updated and revised to reflect new issues and raise performance standards. Twenty-seven years later, LEED is the most widely used green building rating system in the world [42]. LEED predominantly evaluates environmental factors including Sustainable Sites, Water Efficiency, Energy and Atmosphere, Material and Resources, and Indoor Environment Quality categories. All of the building’s life cycle could be evaluated based on the criteria from Building Design and Construction, Interior Design and Construction, Building Operations and Maintenance, Neighborhood Development manuals [40]. LEED currently includes the following five main types of building certification, and there are 21 different building adaptations or sub-types illustrated in Table 2:




	
Building Design and Construction (including major renovations) (BD + C)



	
Existing Buildings: Operations & Maintenance (EB O + M)



	
Interior Design and Construction (ID + C)



	
Neighborhood Development (ND)



	
Homes/Residential (single-family homes, low- and mid-rise residential) (Homes) [8].








USGBC has updated the system to LEED v4 and also launched the LEED v4.1 beta version in 2019. LEED v4 categories have remained mostly unchanged from the LEED v3 system, and they are categorized and illustrated in Figure 4. LEED v4.1 is for all—it is more inclusive with updated referenced standards and allows projects to earn LEED points through building performance monitoring. It also continues to drive performance, fully integrating performance outcomes supported by new methodologies and a simple data-driven path to measure performance on an ongoing basis [8]. As with any GB rating system, LEED has rating levels, Figure 5, and are calculated based on the credits achieved and ranges from a minimum of 40 to 100 points with 10 bonus points, which takes the total to 110 points. The following figures illustrate the LEED credits and levels of LEED certification levels.




2.8. Mostadam


Mostadam was developed by the Saudi Ministry of Housing under the “Sustainable Building” program as a comprehensive sustainability rating and certification system to address the long-term sustainability of residential buildings in the Kingdom of Saudi Arabia (KSA). Mostadam addresses a wide range of sustainability issues important to the KSA and supports the aspirations of Vision 2030. Like LEED and other rating systems, Mostadam can be used to certify different types of buildings ranging from commercial, residential, and existing buildings. Mostadam is aligned with the Saudi Building Code (SBC), in particular, the Saudi Green Building Code (SgBC), and has been developed to go beyond the minimum SBC requirements to ensure an even higher level of sustainability for residential buildings [5]. The Saudi Building Code (SBC) is a set of legal, administrative, and technical regulations that specify the minimum standards for building design and construction in the KSA. Chapter 10 of the SBC is the Saudi Green Building Code (SgBC 1001) and was developed to ensure that buildings were designed and constructed according to the code and have a lesser impact on the environment [44].



Illustrated in Figure 6 is the alignment between Mostadam and the SBC. The alignment is very important to show here, because the rating’s criteria is generated from the three most relevant chapters of the SBC. Chapters 501, 601, and 1001 are the core chapters that Mostadam was created from. Mostadam’s categories consist of nine main categories:




	
Building Envelope



	
Indoor Air Quality



	
Lighting



	
HVAC



	
Ventilation



	
Renewable Energy



	
Waste



	
Water



	
Comfort








As with any other GB rating system, Mostadam has levels of certification and mainly consists of five levels, as illustrated in Table 3:




2.9. Stakeholder’s Awareness Studies on Sustainable Development


Research on public support for green building has, to date, been limited in the Arab world, especially in the GCC. Understanding the demographics of individuals that support green buildings has remained secondary to merely determining real opinions on the topic [45].



Embarking on the path of sustainable development will require a profound transformation of how we think and act. To create a more sustainable world and to engage with sustainability-related issues, individuals must become sustainability change-makers. They require the knowledge, skills, values, and attitudes that empower them to contribute to sustainable development. Education, therefore, is crucial in the achievement of sustainable development.



The importance of public awareness to the application of sustainability measures in construction projects in Saudi Arabia is vital to its success and further development. Public perception and awareness has always been a challenge to the wide spread and application of green and sustainable practices in the construction industry. A 2011 study [46] showed in a survey that the public’s awareness of sustainable construction practices was very minimal. A more recent study in 2017 [47] found that public awareness in sustainable and green building practices is yet to reach satisfactory levels.



It is therefore the main aim of this paper to analyze the Saudi construction stakeholder’s awareness on the development and application of sustainable construction methods through the assessment of their knowledge in green building rating systems in Saudi Arabia using LEED and Mostadam as the main rating tools in the KSA. Following the discovery of how stakeholder knowledge and awareness of the two rating systems used in Saudi is evaluated, a recommendation will be made later in this paper to take the outcomes and evaluate the public’s awareness through a wider study.





3. Methodology


Researchers constantly use two traditional research approaches (qualitative and quantitative) but they sometimes fall short in the resolution of problems and situations that require new perspectives. In this context, the application of mixed methods approaches is important, which allows us to exploit the strengths of both approaches to achieve a more complete understanding of the problems this paper is embarking on resolving. The paper used qualitative data to help explain the initial quantitative results. The path we took was to use an explanatory research methodology to first collect the quantitative data and analyze them, and then the second phase of qualitative study was developed. Even though explanatory research methodology has some limitations such as the use of a modest number of samples, which could not be for a targeted/ specific type of audience, but it is crucial to obtain a solid background from the surveyed stakeholders to be able to assess their level of awareness and design a framework for future research that will cover a wider range of targeted audience. In short, the mixed methods approach allows for:




	
Combining the strengths provided by the two approaches;



	
Attenuating the weaknesses of their separate application; and



	
Gaining a better understanding of key stakeholders’ awareness.








The research method of this paper will be of a mixed method nature, utilizing an on-line survey to collect responses from a wide range of the Saudi society stakeholders in the construction industry. The methodology utilized in this research used a combination of qualitative and quantitative methods where the primary method was a survey sent to the Saudi key stakeholders; a total of 1320 participants took part in the survey. The secondary data support the findings of the primary data by analyzing the relevant literature on sustainability and the stakeholders’ awareness to support the argument.



Research Targeted Audience


For the purpose of this paper, the targeted audience was Saudi construction market stakeholders. The method of targeting the stakeholders was in collaboration with the Saudi Council of Engineers’ database. The Saudi Council of Engineers (SCE) is the Saudi government body that regulates all engineering related professions in the country. With the help of the SCE, the database of the stakeholders was obtained, and an online designed survey was sent to them. The online survey was sent to a total of 23,000 contacts, but only 1320 participated in the survey in the time allocated. Even though the sample size of those who answered the survey was almost 6% of the total database provided by SCE, this is an exploratory research, which due to several limitations including time and financial constraints, cannot cover the whole SCE database. However, the results will give valuable insights that can be further investigated in future research.



The online survey tool used as the primary data source of this paper is of a qualitative nature and provides the necessary means to evaluate the responses from various industry stakeholders. According to Braun et al. [48], “The survey is a familiar tool in social research. Mixed-method versions incorporate variable amounts of qualitative data collection, but the rich potential qualitative data can offer is often not realized, through data collection and/or analysis”. The qualitative survey used for this paper consisted of a series of multiple choice closed-ended questions crafted by the researchers. The survey was self-administered, with questions presented in a fixed and standard order to all participants.



One key advantage of using the survey as the main tool for this research is the “openness and flexibility to address a wide range of research questions of interest to social researchers, as the method allows access to data that range in focus from peoples’ views, experiences, or material practices, through to representational or meaning-making practices” [48,49]. Hence, the main tool utilized in this research was the survey sent through an online platform to industry stakeholders covering a wide geographical range from various backgrounds yet has similar interests in sustainable construction applications in the construction sector.





4. Results and Discussion


These results build on existing evidence of the stakeholders’ awareness of the GB rating system used in Saudi Arabia either from the government’s perspective or the private sector. Recent published papers have discussed the stakeholders’ awareness to GB application to some extent, such as Alattyih et al., Alkahtani & Nordin, Alsaati et al. [50,51,52] where specific stakeholders were targeted such as construction companies. The results discussed herein are a continuation to the efforts of other researchers where we aim to widen and speed up the process of utilizing GB rating systems in Saudi Arabia.



Upon receiving the results from the survey, the first issue to be analyzed was the gender and age range, which are shown in Figure 7, where the majority of male respondents were in the age range of 31–40 years, and the majority of female respondents were in the age range of 20–30 years. Gender gap is quite normal in professions related to the construction market [53] and specially in a country like Saudi Arabia [54]. Prior to the launch of the Saudi Vision 2030, women empowerment was not visible nor publicly announced. However, with the launch of the Saudi Vision 2030, female empowerment is a key pillar in it and much has been done since its launch in 2016. Therefore, the reason for seeing a large gap between male and female respondents is due to the novelty of allowing females to work in the construction market related occupations, and this can be further investigated in future research to see how this gap can be minimized.



Therefore, when comparing the responses between male and female respondents, we could see that the ratio was 1.4:1 in the age range of 20–30. This age range was the highest range for female participants in the study and this can relate back to the fact that the majority of the Saudi population is in this age group [55]. When we looked at the majority of male respondents, we observed that they fell within the age range of 31–40 years of age. According to the General Authority for Statistics [55], the youth range in Saudi Arabia is between 15 to 34 years of age. Therefore, statistically speaking, the majority of the respondents can be classified as youth if we only count those who have reached the age of 34 in this study. However, this study, through the survey, did not specify a range in between 31–40 years, so a limitation to this study is to know exactly how many respondents are under the age of 34.



The second demographical key information needed to authenticate the background of the respondents was job title. Table 4 shows the responses from the respondents who answered the job title question and it is vital to note that some did not answer and left it blank for unknown reasons. We can see from the results that the majority of respondents were architects, project managers, and academics. Further data mining in the work sector that the respondents were from is illustrated in Figure 8, which shows which professions were from the government or private sector. This is important to show and detail because we need to see if the awareness if greater from the public sector side or the private sector side.



For the purpose of this paper and to focus on a specific stakeholder, the analysis here only focused on the respondents who were in the following professions with the highest number of participants: architecture, project management, and academia. Table 5 details the participation tally of the focused stakeholders and in which segment they work. The reason for detailing the responses under these three professions was to understand in which sector we saw the greater awareness and where improvements can be made. The results show that the private sector shows a greater level of stakeholder awareness on the use and application of green building methods in construction.



To validate the overall level of awareness of the respondents, they were first asked of their knowledge of the basic definition of green buildings. A total of 100% of the respondents answered “YES” to the question on whether or not they had heard of a green or sustainable building. Furthermore, of the total 1320 participants, 748 respondents had heard of the LEED and Mostadam rating systems, which was about 56% of the total respondents. The level of awareness in the general public and stakeholders has previously been studied and several publications share the same results, which indicate that even though the level of awareness is still not at the desired level to some, it is still rising and more efforts are needed to increase the level in the general public. Such studies include Mohammed Saied Al Surf et al., Ceasea et al., Gou et al., N. Li, and Ofori-Boadu et al. [56,57,58,59,60].



In the second step, after analyzing the demographics and general awareness of the stakeholders, it is important to analyze the issue of cost as an obstacle to the spread and acceptance of green buildings in any country, but for Saudi Arabia’s experts and stakeholders, this research asked the following questions:



“When purchasing your home, would you be willing to pay an additional $1/sq.m. for a more energy-efficient home or office?”




	
1089 (82.5%) answered Yes, while only



	
44 (3.3%) answered No, and



	
187 (14.16%) were unsure and selected “Maybe” from the answer choices.



	
More than 82% of respondents were willing to pay an extra $1/sq.m.








For a more energy-efficient home or office, it is clear that the future for a more sustainable and greener built environment can be seen in this generation. There is still around 17% not sure or not convinced if they can benefit from paying a premium for a home or office that is rated by a green building rating system such as LEED and Mostadam. Several studies have also indicated that if the public is presented with more energy efficient options, they will be willing to pay extra to live or work in a more energy efficient building [61,62,63,64].



In the literature review, the issue of indoor environment quality and sick building syndrome (SBS) has been discussed, and it is strongly relevant and causes direct effects to human health. Therefore, the question to the stakeholders regarding indoor environment quality in GB was “Would you pay a premium to improve Indoor Air Quality in your new home or office?”




	
1122 (85%) answered Yes;



	
22 (1.6%) answered No; and



	
176 (13.3%) were unsure and selected “Maybe” from the answer choices.








With people spending more than 90% of their life indoors [38,39], this question was very important to emphasize that a clean and healthy indoor environment is vital for our health and well-being. The strong agreement of 85% of the total respondents who were willing to pay a premium to improve indoor air quality in new homes or offices illustrates how the level of awareness and the importance of living and working a green and sustainable built environment is. However, more than 13% of respondents were unsure of the question and this will need further investigation and more analysis can be done in future research to the types and gender of those who are unsure and disseminate the results for future researchers. Similar to the results stated above, the following papers have also proven that people would be willing to pay an additional cost to live or/and work in a building with better indoor environment quality [64,65,66,67].



The results above show that about 85% of people willing to pay a premium for a better indoor air quality space corresponds to achieving SDG3 (Good Health and Well-Being). Achieving a high number of agreement enforces the need for a better indoor environment for better and healthier lives, even at an extra cost. The results shown here are only for the stakeholders, hence, a further study needs to correlate this level of agreement with the general public. Stakeholders might be willing to pay a premium since their financial status might be higher than average, but further investigation needs to take place for the general public and more specifically, for mid- to low-income families.



Another issue vital to be asked of the stakeholders related to indoor air quality (IAQ) is related to the costs of better building materials that can provide better IAQ:



“Would you consider paying a premium for the use of environmentally sensitive materials that improve Indoor Air Quality in your new home?”




	
1012 (76.6%) answered “Yes”;



	
77 (5.83%) answered “No”; and



	
231 (17.5%) answered “Maybe”.








While the level of agreement of the participants to pay a premium for a better indoor air quality was looked at in the previous question, this question answered the synergy between the IAQ of the indoor environment and the building material and how the careful selection of better and sustainable building material could resolve in providing a better IAQ.



Now, going into more detailed aspects such as water conservation and efficiency, the following question was asked of the participants:



“Would you be interested in a water system that uses recycled water for non-drinking water throughout your home?”




	
1001 (75.8%) answered “Yes”;



	
77 (5.8%) answered “No”; and



	
242 (18.33%) answered “Maybe”.








The results from the water conservation and efficiency question further enforces the notion of a higher level of awareness and appreciation of the scarcity of water we face in the country and in the region, hence, the awareness of sustainable buildings. With more than 75% of respondents were willing to switch potable water use with non-potable water in systems that do not need potable water to be used is further evidence of the increased level of awareness and the importance of applying sustainable measures in the built environment. This level of awareness can relate back to SDG6 (Clean Water & Sanitation) and can help achieve targets 6.4 and 6.5 of SDG6, which are:




	
6.4: By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable withdrawals and supply of freshwater to address water scarcity and substantially reduce the number of people suffering from water scarcity



	
6.5: By 2030, implement integrated water resources management at all levels, including through transboundary cooperation as appropriate [68].








The results from this survey question can reinforce the larger points in the water category under Mostadam when comparing it to LEED. Further analysis in this specific category has been published by Balabel and Alwetaishi [69]. When comparing the level of points awarded in the water category, Mostadam awards higher points than LEED. However, for the energy category, both rating systems award a high number of credits with only a three point difference between them, as illustrated in Figure 9.



Additionally, other studies [70,71] have clearly discussed the water conservation issue in detail and Das et al. [70] defined three main categories of policy instruments in water resource management: authority tools, incentive tools, and capacity building tools. “In authority tools, the governing body implements directives that restrict the quantity of water usage and adoption of water efficient technologies by their consumers. In incentive tools, the consumers are not forced but are given a choice. Such as, consumers saving more water or installing water saving appliances are given rebates on their water consumption bills whereas others are not. In capacity building tool, it is assumed that the consumers do not have adequate knowledge or technology to make the required changes but if given the choice they would opt for the right choice of their own free will. So, capacity building tools take into account the fact that the consumers are willing to make changes in their water usage if provided with adequate information and infrastructures.” [70].



Moving from specific building related issues such as cost and IAQ, this section of the discussion is aimed toward the questions raised to the stakeholders on the use of LEED or/and Mostadam as their preferred GB rating system. The participants were asked if they would use an internationally recognized system or a local system green building rating system, and the answers are as follows:




	
759 participants (57.5%) selected internationally recognized system; and



	
561 participants (42.5%) selected local green building rating system.








From the answers to this question, it shows that even though an international green building rating system can be available to use, participants would still find it worthwhile using a local green building rating system that might relate to the local sustainability conditions as well as for geo-political reasons, which can be investigated in future research. Choosing the right GB rating system is an issue that has been discussed by several authors and papers including Darko et al., Olubunmi et al., and Zhaoa et al. [72,73,74] and choosing an internationally recognized system is a huge incentive for stakeholders to go for, as indicated by Olubunmi et al. [73].



The local Saudi sustainability and GB rating system “Mostadam” was briefly introduced to the stakeholders in the survey and in the survey, the participants were asked if they would be willing to use it on their buildings. The answers were as follows:




	
814 (61.6%) answered “Yes”;



	
77 (5.8%) answered “No”; and



	
429 (32.5%) answered “Maybe”.








The results from this question supports the results from the previous question where more than 61% of respondents would chose to use Mostadam if it was available to them as a local green building rating system. This result can also support the use of the SBC Green Building Chapter (1001), which was the main foundation on which Mostadam was built.



Moving to more focused building type questions, the participants were asked if they would be willing to use the Mostadam rating system on new or existing buildings, Figure 10. The question states: “Mostadam Rating system is available for new construction as well as for existing buildings. Which building type will you be willing to use this system for?”




	
418 (31.6%) selected “New Construction”;



	
77 (5.8%) selected “Existing Buildings”;



	
759 (57.5%) selected “Both”; and



	
66 (5%) selected “None”.








Even though the local green building rating system for the KSA, Mostadam, is available to use, it is still in its infancy compared to LEED and other global rating systems. This hinders the widespread application of Mostadam and can take more time to apply and use in conjunction with LEED in Saudi projects. To validate this statement, the participants were asked the following question:



“There is lack of awareness on the new “Mostadam” rating system because it’s new, but there are experts and firms in LEED rating system in Saudi Arabia who have practiced using it in numerous projects. Based on this fact, which system will you feel comfortable using on your building(s)?”. The answers are shown in Figure 11.



With respect to the choice between selecting LEED or Mostadam as the preferred green building rating system or both, the respondents clearly showed that LEED superseded Mostadam in the preference of the respondents. Mostadam still showed strength and acceptance to be used in conjunction with LEED. More than 44% of the respondents selected the preference of using both rating systems, and this will substantiate the result from the question on the level of awareness of the respondents to the concept of green and sustainable buildings.



The final question in the survey was “Do you recommend mandating the use of Mostadam on new and existing buildings?” and the answers were as follows:




	
682 (51.6%) answered “Yes”;



	
88 (6.6%) answered “No”; and



	
550 (41.6%) Did not answer this question.








It is evident that more than half of the respondents agreed to mandate the use of the Mostadam green building rating system in new and existing buildings. However, more than 41% of the respondents did not answer this question, which leaves the question as to why they did not answer it and what this percentage of respondents correlates to the responses of the other questions where they agreed to the use of green building rating systems.




5. Conclusions and Recommendations


This paper has discussed in detail the current level of awareness of Saudi Arabian stakeholders with regard to the use and application of green building rating systems. The paper used an online survey targeting experts and construction stakeholders to fill the gap of previous research papers and support the argument of an increase in the level of awareness of the stakeholders to the use and application of green building rating systems.



Responding to the first research question of this paper, the results from the survey showed that the level of awareness between industry stakeholders has increased compared to previous studies and that the current level of awareness of those who were targeted and participated in the survey are at full, 100%, level of awareness and have either used or have been involved in some form with sustainable and green building projects. Furthermore, the results from this paper indicate that further investigations need to be done in relation to the gender and age gap between professionals in the construction industry that are involved in sustainable and green building projects.



As for the second research question posed in this paper, the results from the survey indicated that 56% of the total respondents had heard of LEED and Mostadam. Furthermore, 57.5% of respondents selected using internationally recognized rating systems, while the remaining 42.5 chose to use locally recognized systems. Additionally, 61.6% of the total respondents agreed to use Mostadam on their buildings if they were given the choice. As for the type of building, those who were part of the 61.6%, the results showed that 57.5% were willing to use Mostadam on new and existing buildings. However, the results of the survey showed that even though Mostadam is available, and is considered to better address local climatic, economic, and social conditions, stakeholders were still pitching to use LEED as their preferred rating system. This determination to use LEED as the preferred rating system is normal due to the fact that LEED has evolved over more than 25 years and the market has LEED experts to help buildings secure its certifications and professionals to become accredited. In contrast, Mostadam is still in its infancy and still needs to mature to be able to compete with other rating systems.



Finally, we summarize here the third research question of this paper that is related to which rating system responds to the need of the Saudi construction market in regard to energy conservation and water consumption in residential projects. The survey addressed the energy efficiency through the willingness of the stakeholders to pay an additional $1/sq.m. for a more energy-efficient home and the results indicated that more than 82% agreed to pay the additional costs for a more energy-efficient home. Moreover, 85% of the stakeholders agreed to pay a premium to have better indoor air quality in their homes. These results enforce the adoption of SDG3 and SDG7, which will help achieve better health and well-being as well as achieve energy conservation targets before 2030 as indicated in the SDG reports. Additionally, we saw that more than 76% of the respondents were willing to pay more for residential projects that use environmentally sensitive materials that improve indoor air quality, which will eventually reduce the overall energy consumption. As for the water efficiency part of the third research question, the stakeholders showed similar levels of a high percentage of agreement to use recycled water for non-drinking water throughout a house, which will contribute to an overall conservation on the use of potable water in the building. This high level of agreement to use non-potable water will achieve SDG6 and more specifically, the SDG6 targets 6.4 and 6.5, which address the need to conserve potable water consumption, especially in scarce regions such as Saudi Arabia.



To conclude, it is the main recommendation of this paper to further analyze the results of the survey answers and correlate the answers to who agreed and disagreed with the following points:




	
Pay an additional $1/sq.m. for a more energy-efficient home or office;



	
Pay a premium to improve indoor air quality in a new home or office; and



	
Paying a premium for the use of environmentally sensitive materials that improve indoor air quality in new homes.








The extended analysis to these three statements can further enhance the level of application to green building rating systems in Saudi Arabia. While the emphasis on these three points was on the indoor environment and building materials from an economical perspective, it will be worthwhile to advance the study on the social and environmental aspects as well as gender and age specific investigations.
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Figure 1. Saudi Arabia average performance by SDG [25]. 
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Figure 2. Saudi Arabia overall performance index [25]. 
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Figure 3. Saudi Arabia SDG dashboard and trends for all SDGs [25]. 
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Figure 4. LEED credit categories [43]. 
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Figure 5. LEED certification levels [43]. 
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Figure 6. Relationship between SBC and Mostadam for residential buildings [44]. 
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Figure 7. Respondent gender and age range and total responses. 






Figure 7. Respondent gender and age range and total responses.



[image: Sustainability 13 08463 g007]







[image: Sustainability 13 08463 g008 550] 





Figure 8. Respondents’ employment sector. 
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Figure 9. LEED vs. Mostadam in Water & Energy Categories [70]. 
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Figure 10. Building type participants willing to use Mostadam system for. 
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Figure 11. Respondents’ choice of preferred rating system. 
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Table 1. The 17 SDGs [16].
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	SDGs
	Goals
	Definition





	SDG1
	No Poverty
	Economic growth must be inclusive to provide sustainable jobs and promote equality.



	SDG2
	Zero Hunger
	The food and agriculture sector offers key solutions for development, and is central for hunger and poverty eradication.



	SDG3
	Good Health & Well Being
	Ensuring healthy lives and promoting the well-being for all at all ages is essential to sustainable development.



	SDG4
	Quality Education
	Obtaining a quality education is the foundation to improving people’s lives and sustainable development.



	SDG5
	Gender Equality
	Gender equality is not only a fundamental human right, but a necessary foundation for a peaceful, prosperous and sustainable world.



	SDG6
	Clean Water & Sanitation
	Clean, accessible water for all is an essential part of the world we want to live in.



	SDG7
	Affordable & Clean Energy
	Energy is central to nearly every major challenge and opportunity.



	SDG8
	Decent work & Economic Growth
	Sustainable economic growth will require societies to create the conditions that allow people to have quality jobs.



	SDG9
	Industry, Innovation & Infrastructure
	Investments in infrastructure are crucial to achieving sustainable development.



	SDG10
	Reduced Inequalities
	To reduce inequalities, policies should be universal in principle, paying attention to the needs of disadvantaged and marginalized populations.



	SDG11
	Sustainable Cities & Communities
	There needs to be a future in which cities provide opportunities for all, with access to basic services, energy, housing, transportation and more.



	SDG12
	Responsible Production & Consumption
	Responsible Production and Consumption



	SDG13
	Climate Action
	Climate change is a global challenge that affects everyone, everywhere.



	SDG14
	Life Below Water
	Careful management of this essential global resource is a key feature of a sustainable future.



	SDG15
	Life on Land
	Sustainably manage forests, combat desertification, halt and reverse land degradation, halt biodiversity loss



	SDG16
	Peace, Justice & Strong Institutions
	Access to justice for all, and building effective, accountable institutions at all levels.



	SDG17
	Partnerships for the Goals
	Revitalize the global partnership for sustainable development
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Table 2. LEED building adaptations [8].
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	LEED Main Rating System
	Building Sub-Categories





	LEED for Building Design and Construction

(LEED BD + C)
	LEED BD + C: New Construction

LEED BD + C: Core & Shell

LEED BD + C: Schools

LEED BD + C: Retail

LEED BD + C: Healthcare

LEED BD + C: Data Centers

LEED BD + C: Warehouse and Distribution Centers

LEED BD + C: Hospitality



	LEED for Existing Building Operation and Maintenance (EB: O + M)
	LEED O + M: Existing Buildings

LEED O + M: Data Center

LEED O + M: Warehouse and Distribution Centers

LEED O + M: Hospitality

LEED O + M: Schools

LEED O + M: Retail



	LEED for Interior Design and Construction

(LEED ID + C)
	LEED ID + C: Commercial Interiors

LEED ID + C: Retail

LEED ID + C: Hospitality



	LEED for Homes
	LEED Homes: Low Rise

LEED Homes: Multi-Family Midrise



	LEED for Neighborhood Design

(LEED ND)
	LEED ND: Plan

LEED ND: Built Project










[image: Table] 





Table 3. Mostadam rating levels [44].
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	Number of Points
	Rating Level





	20–34
	Green



	35–49
	Bronze



	50–64
	Silver



	65–79
	Gold



	80–100
	Diamond
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Table 4. Respondents’ job titles.
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	Job Title
	Count





	Architects
	187



	Project manager
	176



	Academics
	133



	Facility engineer/Manager
	99



	Sustainability consultant/Engineer/Manager
	88



	LEED Architect/Engineer/Director
	66



	Civil engineer
	55



	Consultant
	44



	Director
	44



	Interior designer/Architect
	44



	Architectural engineer
	33



	Mechanical engineer
	33



	Electromechanical
	22



	Engineer
	22



	Architects + Academics
	11



	Building energy analyst
	11



	Business development manager
	11



	Environmental architect
	11



	General manager
	11



	Urban planner
	11
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Table 5. Stakeholder segments.
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	Private
	Public
	Student





	Architecture
	88
	66
	33



	Project Manager
	154
	22
	0



	Academics
	44
	88
	22
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