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Abstract: 

 Sustainable housing is a priority in the Kingdom of Saudi Arabia (KSA), particularly in view of shortages in residential 

housing, as well as other geographic and economic factors that have contributed to increased annual levels of energy 

consumption in residential buildings. Therefore, the purpose of this critical literature review was to examine acceptance of 

sustainable buildings in the general public in the KSA, to identify strategies for increasing the sustainability of residential 

buildings in the KSA, and to evaluate the role of government regulations in promoting sustainable design practices in the 

Saudi residential sector. 10 relevant studies were identified after implementing a transparent, comprehensive, and robust 

search strategy, including 6 studies based in the KSA, 1 from the UK, 1 from Italy, and 2 focused on an international 

setting. The results indicate that, at present, the KSA is facing a residential housing crisis, and multiple complex barriers 

exist towards the adoption of sustainable housing practices. Acceptance of sustainable buildings is low among key 

stakeholders, but the KSA is positioned to begin increasing the use of novel strategies, including smart technologies, 

regulatory reform, and collaborative efforts from all stakeholders, to address the situation. 

Key words: Sustainability, Housing, Saudi Arabia  

1. Introduction 

Governments and international organisations around the world are increasingly recognising the financial and 

environmental benefits that flow from the widespread use of sustainable homes. Additionally, researchers have long been 

interested in the concept and principles of sustainable development (Mensah and Casadevall, 2019). In this field, a key area 

of study has been sustainability in urban housing and residential buildings, particularly against the backdrop of rapid 

economic development, urbanisation, changing lifestyles, new trends in public health, and population growth in many 

countries over the last century (Torres et al., 2019).  

In the Kingdom of Saudi Arabia (KSA), trends such as industrialisation, globalisation, and changing migration control 

policies in recent years have added significant pressure to the country’s ability to cater to the growing population’s basic 

needs. In fact, the country has been referred to as suffering from “sustainable housing limitations” (Al Surf et al., 2013, 

p.251). This is a matter of concern for several reasons. For example, evidence suggests that government policies such as 

Saudisation and the Nitaqat system, which seek to lower reliance on expatriate workers by replacing them with Saudi 

nationals, have increased rural-urban migration (Azhar et al., 2016). As a result, estimates indicate that around 60% of the 

KSA’s population currently lives in large cities, and this high level of urbanisation will continue to grow (Salam et al., 

2014). Therefore, a sizeable social burden results from the increased demand for housing, electricity, sewage, water, and 

other utilities, all of which must be delivered in a sustainable way in order to address the mounting threats of climate 

change, environmental pollution, and diminishing quality of life. 

Motivated by the growing body of literature that focuses on the sustainability of residential buildings in the KSA and, more 

generally, the available strategies for promoting sustainable design practices in localised and effective ways, a critical 

literature review (CLR) was conducted to synthesise evidence and draw KSA-specific recommendations from a set of 

recently published studies. Based on a preliminary analysis of the research context, three research questions (RQs) were 

chosen, addressing the topics of (i) acceptance of sustainable buildings in the KSA’s general public; (ii) measures for 

increasing sustainability of residential buildings in KSA; and (iii) the role of government regulations in KSA for 

sustainable design in residential sector. The included articles (n = 10) were identified using a robust and transparent search 

strategy, and data were extracted from each to address the RQs. 

2. Background 

In addition to providing general contextual information about the trends and history of sustainable housing in the KSA, this 

section describes (i) barriers and enablers to sustainable housing in the KSA; (ii) the state of sustainable housing in the 

KSA; and (iii) the technology acceptance model (TAM), which is a theoretical model that is relevant to the promotion of 

sustainable design and sustainable housing. 
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2.1 Sustainable Housing and Sustainable Design 

With the 2015 adoption of the United Nations’ (UN) 2030 Agenda for Sustainable Development, as well as the 17 

Sustainable Development Goals (SDGs), the topic of sustainable development, which has long been studied in the peer-

reviewed literature, has become increasingly prominent in recent years (Smets and van Lindert, 2016). Today, the concept 

of sustainable development is generally viewed from the standpoint of Elkington’s (1997) triple bottom line (TBL) criteria, 

which suggests that development is sustainable when it satisfies the “three pillars” of sustainability: firstly, environmental 

sustainability; secondly, social sustainability; and thirdly, economic sustainability (Klarin, 2018; Mensah and Casadevall, 

2019). Therefore, in terms of how this CLR’s two key terms (i.e., “sustainable housing” and “sustainable design”) can be 

defined, these are considered types of housing or design that balance the three pillars (Morelli, 2011). Examples include the 

use of smart construction methods, wastewater treatment systems, and water preservation facilities.  

Many studies indicate that technology, government policy, the residential aspirations of the population, and the diverse 

actions of multiple stakeholders are the key factors that affect sustainable housing and sustainable design in different 

countries (Rérat, 2012; Mensah and Casadevall, 2019). Moreover, trends in sustainable housing and sustainable design, as 

well as the degree to which sustainability is accepted, promoted, and practiced among stakeholders in the construction 

industry, vary considerably depending on factors such as the sector (e.g., residential or commercial buildings), as well as 

the country. For example, the use of green building technologies and materials, as well as state-of-the-art and efficient 

technologies for household energy and water conservation, is widespread in high-income and developed countries such as 

Switzerland (Rérat, 2012), whereas there is little awareness and acceptance for sustainable practices in other countries, 

particularly in low-income or rural communities (Ross et al.,; 2010; Al Surf et al., 2013).           

2.2 Sustainable Housing in the KSA: Overview, History, and Trends   

Following the discovery and subsequent exploitation of oil in the 1930s, the traditional society of the KSA experienced a 

rapid period of economic development (Al Surf et al., 2013). Over the past century, this transformation has affected all 

aspects of life in many areas of the country, resulting in the rise of urbanisation (10% to 75% between 1950-1992) (Library 

of Congress, 2011), the growth of urban sprawl in most major cities (accounting for 40% of yearly energy consumption) 

(Bonetti, 2009), and other substantial effects on the KSA’s housing landscape.  

Due to the explosive pace at which the country has developed, and even continues to develop, some scholars have 

identified a “housing crisis” in the KSA, suggesting that – in residential housing – the shortfall amounts to around 400,000 

homes (Ferris-Lay, 2011). As a direct result of this shortfall in residential housing, paired with weaknesses in municipal 

administration, illegal residents, high urban land prices, and extensive rural-urban migration, unplanned settlements have 

emerged in many cities in the KSA (e.g., more than 50 in Jeddah alone) (Alsharif, 2013). Furthermore, recent studies show 

that per capita energy consumption in the KSA is around three times greater than the global average, while the residential 

sector contributes to around 50% of national energy usage annually (Ahmed et al., 2019).  

This is evidently not a sustainable situation, and in the KSA, it is clear that the ability of the administrations, institutions, 

and financial organisations to manage the country’s recent growth in a sustainable way will depend on the use of 

sustainable housing and sustainable design practices (Al Surf et al., 2013). In particular, the shortfall in residential housing 

and household inefficiencies should be addressed, and sustainable design practices should be applied when constructing 

new residential buildings to balance the environmental, social, and economic aspects of sustainability. 

2.3 Sustainable Housing in the KSA: Barriers and Enablers 

As noted in the previous section, sustainable housing may represent one of the most efficient and effective ways to solve 

the crisis in residential housing currently facing the KSA. In view of this, it is important to recognise that, as far as the 

general topic of “sustainability” is concerned, public awareness for the concept is low across the country, and awareness is 

still growing among professionals in the housing industry professionals (Susilawati and Al Surf, 2011). These represent 

critical barriers that must be overcome to promote sustainable housing in the KSA.  

In their analysis of the barriers to and enablers of sustainable housing in the KSA, Al Surf et al. (2013) were more specific 

in noting that key stakeholders, including the KSA government, as well as contractors, designers, and regulators in the 

construction industry, tended not to be interested in applying sustainable housing, while the public were generally unaware 
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of the environmental, social, and economic benefits of sustainable housing. Other barriers included low levels of 

investment and minimal financial incentives, low availability of sustainable construction materials, low government 

support, and low technical knowledge among architects, technical support managers, project managers, and other 

stakeholders in the KSA’s construction industry. For example, in their follow-up study, Al Surf et al. (2014) concluded that 

the Saudi Building Code, as well as the government’s Ministry of Housing and Sustainable Building programme, could be 

revised to promote sustainable housing and sustainable design practices. 

Many of the enabling factors for the promotion of sustainable housing in the KSA are effective because they can address 

the abovementioned barriers. For example, awareness-raising initiatives, such as the Saudi Vision 2030 (Al Surf and 

Mostafa, 2017), can be used to elevate public demand for sustainable design and sustainable housing. Other enabling 

factors include improving technical know-how among practitioners in the KSA’s construction industry, introducing new 

laws and regulations, improving the use of renewable energy, and creating financial incentives for both construction firms 

and individual homeowners to engage in sustainable practices (Al Surf et al., 2013).                 

2.4 Technology Acceptance Model 

The technology acceptance model (TAM) is one of the most relevant models to consider when exploring strategies for 

increasing sustainable design practices and the sustainability of residential buildings in the KSA (Diop et al., 2019). One of 

the main reasons for this is because, in order to promote the application of sustainable housing, a range of novel 

technologies must be leveraged, particularly “smart” technologies that leverage connectivity and learning to change 

household behaviours and construction and design practices (Ahn et al., 2015). Noteworthily, the TAM suggests that 

perceived ease of use (PEOU) and perceived usefulness (PU) are the main factors that influence a person’s behavioural 

intention (BI) to use a technology (Brangier and Hammes-Adelé, 2011). Several research projects, including that of Ahn et 

al. (2015), have used adapted versions of the TAM to explore how acceptance for sustainable household technology can be 

increased, and the general finding is that, if PU and PEOU can be maximised, this can yield positive effects.  

3. Research Questions 

In view of the promise associated with sustainable housing and sustainable design practices as a way to address the housing 

crisis currently facing the KSA, paired with a knowledge of the barriers to the application of sustainable housing, several 

research questions (RQs) were established in order to guide the CLR. The RQs are given as follows: 

 What is the level of acceptance of sustainable buildings in the general public in the KSA? 

 What strategies can be used to increase the sustainability of residential buildings in the KSA? In particular, do 

measures exist that could enhance household energy and water efficiency? 

 What is the role of government regulations in the KSA for improving the sustainability of residential buildings, and 

which stakeholders can promote sustainable design practices in the Saudi residential sector? 

4. Methodology 

For the findings of a literature review to be valid, reliable, and, consequently, valuable for researchers, stakeholders, and 

policymakers, methodological issues must be stated explicitly (van Wee and Banister, 2016). Therefore, this section states 

the rationale for choosing a critical literature review (CLR), discusses the reviewer’s adoption of the pragmatist 

philosophy, outlines the CLR’s search strategy, and explains how data were extracted and analysed from the included 

studies. 

4.1 Rationale for Critical Literature Review   

Transparency, comprehensiveness, and reliability are the key features of a systematic literature review (SLR), and these 

types of literature reviews are commonly considered the gold standard (Aveyard, 2014). However, given the difficulties 

associated with conducting an SLR, particularly in terms of time, cost, and the need for multiple reviewers (Andrews, 

2017), an SLR was deemed unsuitable in the present case. As for the other available literature review types, which include 

scoping reviews, narrative literature reviews (NLRs), and traditional literature reviews (TLRs) (Arksey and O’Malley, 

2005), these were decided against because they tend to overlook the importance of critically analysing the methodological 
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quality of the included studies (Galvan and Galvan, 2017). Therefore, a CLR was selected as a reasonably effective and 

efficient strategy for synthesising and drawing recommendations from relevant and high-quality evidence in the literature. 

4.2 Philosophy 

At the outset of the literature review process, the reviewer’s philosophical assumptions should be identified. This is 

because these assumptions will strongly inform the types of decisions that are made about what constitutes acceptable 

evidence, as well as how the overall search strategy should proceed (Creswell, 2014). Of the three main research 

philosophies (namely positivism, interpretivism, and pragmatism), pragmatism was selected, which is characterised by the 

assertion that a combination of the positivist and interpretivist worldviews should be adopted to ensure the greatest level of 

flexibility when developing knowledge in a given area of research. In contrast to positivists and interpretivists, who – in 

order to gain knowledge about reality – prioritise the use of quantitative and qualitative data, respectively, pragmatists seek 

to gain diverse types of complementary data, which often enables data triangulation and the acquisition of concrete yet rich 

insights. 

4.3 Search Strategy 

4.3.1 Inclusion and Exclusion Criteria 

Consistent with Meline’s (2006) recommendations, inclusion and exclusion criteria were established for this CLR (Table 

1). When implementing the literature search strategy, these criteria allowed the reviewer to streamline the process as a 

whole because the most relevant material was obtained (and irrelevant material excluded) in a relatively efficient way 

(Aveyard, 2014). 

Table 1: Inclusion and Exclusion Criteria 

 Inclusion Exclusion Rationale 

Literature 

Type 

Peer-reviewed 

literature 
Grey literature 

Grey literature is not peer-reviewed (Adams et 

al., 2016) 

Language English 
Non-English 

languages 
To avoid translation difficulties 

Date 2010-2020 Prior to 2010 To ensure up-to-date evidence obtained 

Design 

Quantitative, 

qualitative, mixed-

methods, and review 

studies 

N/A 

To ensure the broad scope of the CLR, and 

because inclusion of quantitative and 

qualitative studies is consistent with 

pragmatist philosophy 

Research 

Setting 
International N/A 

To ensure that other countries’ policies can be 

examined 

Relevance 
Relevant to research 

question 

Irrelevant to 

research question 
Ensures CLR’s objective is achieved 

 

4.3.2 Databases 

Electronic databases (e-databases) were used in this CLR to simply the task of identifying, retrieving, and extracting data 

from relevant studies. Several e-databases were included to facilitate broad coverage, including ScienceDirect, JSTOR, 

Web of Science, and Project Muse (Grewal et al., 2016).  

4.3.3 Keywords 

Keywords were linked together using Boolean operators (e.g., “AND”, “OR”, and “NOT”) in order to form a search term 

(Grewal et al., 2016), which was subsequently entered into each of the e-databases. The search term was as follows: 

(“sustainable building” OR “sustainable residential housing” OR “sustainable housing” OR “sustainable design practices” 

OR “sustainable housing construction” OR “sustainable development”) AND (government, enabler, “enabling factor”, 

barrier, obstacle, stakeholder, “construction industry”).  
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4.3.4 Article Screening 

The article screening process outlined by Aveyard (2014) was followed, which involved (i) eliminating duplicate articles; 

(ii) manually searching reference lists of remaining articles; (iii) viewing the abstracts of remaining articles and excluding 

those that failed to satisfy the inclusion criteria; and (iv) screening full-text versions of remaining articles for eligibility. 

Articles that remained after the final stage of the screening process were included in the CLR, and Zotero, a popular 

reference manager, was used to implement the process.  

4.4 Analysis of Included Studies 

The research designs of the included studies were informally critically appraised, as is consistent with the 

recommendations of Carnwell and Daly (2001) with respect to the “critical” aspect of CLRs. While informal critical 

appraisal processes may increase the risk of bias, the quality of each article was evaluated based on the findings of notable 

methodologists to address this limitation. Additionally, in terms of how data were extracted and analysed from the included 

studies, thematic analysis was chosen because it is a flexible way to achieve effective data synthesis (Nowell et al., 2017). 

The content themes identified in this CLR were based directly on the key elements of the research questions. 

5. Results and Discussion 

5.1 Search Results and Included Studies 

Figure 1 presents a PRISMA flow diagram, showing the key results from implementing the search strategy, while Table 2 

provides an overview of the included studies. 

Figure 1: PRISMA Diagram  
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Table 2: Included Studies 

Author(s) Date Setting 

Susilawati and Al Surf 2011 KSA 

Al Surf et al. 2013 KSA 

Salam et al. 2014 KSA 

Holdworth and Sandri 2014 International 

Liang et al. 2015 UK 

Pickerill 2017 International 

Gaspari et al. 2017 Italy 

Al Surf and Mostafa 2017 KSA 

Alghamdi 2017 KSA 

Ahmed et al. 2019 KSA 

 

5.2 Critical Review and Discussion 

5.2.1 Acceptance of Sustainable Buildings in the General Public in the KSA 

One of the included studies, Al Surf et al. (2013), found that, because the implementation of sustainable housing 

development in the KSA, as well as other countries, relies on the use of smart technologies (e.g., the use of solar panels for 

electricity generation, flush tanks with water management systems, and water treatment systems), low public awareness 

and acceptance for these technologies is a highly-relevant issue for policymakers and other stakeholders to consider.  

This is a key implication of the technology acceptance model (TAM) discussed in Section 2.4, which suggests that an 

individual’s behavioural intention and level of acceptance towards adopting a technology (e.g., installing solar panels or 

transitioning towards sustainable housing design) are strongly dependent on perceived usefulness (PU) and perceived ease 

of use (PEOU). As a result, when awareness is low, as several of the included studies indicate is actually the case 

(Susilawati and Al Surf, 2011; Al Surf et al., 2013; Salam et al., 2014; Al Surf and Mostafa, 2017; Alghamdi, 2017), PU 

and PEOU will be low, meaning that overall levels of acceptance and adoption will be similarly low.  

Another KSA-based study, that of Salam et al. (2014), revealed that, even for members of the general public who are aware 

of the benefits of using technologies for sustainability, the vertical nature of residential developments across the KSA, 

where 41.1% of households are in apartments, undermines their ability to accept smart technologies for sustainable 

buildings. As a result, when viewed through the lens of the TAM, this CLR’s results regarding acceptance of sustainable 

buildings in the general public in the KSA suggest that, on the whole, acceptance is low. 

While a first-hand glance at the data indicate that awareness and acceptance of sustainable buildings in the KSA is low 

among the general public, several methodological issues should be noted about the included studies. The most prominent 

methodological issue is that, although each of the studies was conducted in the KSA, which is positive for increasing the 

coverage of the data (Aveyard, 2014), the relatively homogenous samples used by all of the research groups cast a non-

zero level of doubt on the question of the sample’s representativeness and generalisability for the Saudi public.  

For example, Al Surf’s (2011) online survey included 693 participants from the Saudi Council of Engineers (620 males and 

73 females), 77% of whom were 21-40 years. Therefore, although only 52.2% had heard of the term “sustainable housing” 

prior to participating in the research, the results could have been biased due to the homogenous sample. Similarly, the 

results of Al Surf et al.’s (2013) Delphi survey, which included 25 stakeholders, decision-makers, and practitioners from 

the KSA’s housing construction sector, may have been affected by sample homogeneity. Alghamdi’s (2017) survey study 

also focused on Saudi residents with a high educational background (specifically, university students), again reporting that 

awareness for sustainable development and the concept and practice of sustainable housing was low.      

Taken together, the available studies that have addressed the issue of acceptance of sustainable buildings in the general 

public in the KSA indicate that the level of awareness and acceptance is likely to be low, but further studies with larger, 

more heterogenous samples may be beneficial in gauging the true extent of the situation in this respect. 
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5.2.2 Strategies for Increasing Sustainability of Residential Buildings in the KSA 

Several included studies, spanning research contexts such as the UK, Italy, and the KSA, were relevant to the issue of 

strategies for increasing the sustainability of residential buildings in the KSA, particularly in terms of household energy 

and water efficiency. The identified strategies included the use of design processes based on building performance 

simulation (BPS) (Gaspari et al., 2017; Ahmed et al., 2019), the use of passive energy and water conservation methods 

(Liang et al., 2015; Ahmed et al., 2019), the use of so-called “eco-homes” (Pickerill, 2017), and the implementation of 

awareness raising initiatives (Al Surf et al., 2013; Al Surf and Mostafa, 2017). 

In the case of design processes based on BPS, Ahmed et al.’s (2019) research project reported that reliance on BPS led to 

average electricity consumption levels in residential villas in the KSA that were 51.3% less than typical residential villas. 

Nevertheless, despite the positive outcomes associated with the use of BPS, know-how relating to the practice was limited 

among practitioners in the KSA, which will represent a critical challenge for policymakers in the KSA moving forward. 

Furthermore, BPS practices must be localised to the KSA context, especially in view of the substantial impact that 

location-specific variables such as climate, infrastructure, and population growth rate have on the capacity for BPS 

implementation (Gaspari et al., 2017). A limitation of Ahmed et al.’s (2019) study was the inclusion of only construction 

industry professionals (e.g., civil engineers, energy consultants, and contractors) in the 100-participant sample group, but 

this did enable the researchers to analyse the responses only of informed practitioners. 

Two of the included studies, Liang et al. (2015) and Ahmed et al. (2019), drew attention to the importance of using passive 

energy and water conservation methods to increase the sustainability of residential buildings in the KSA. Although the cost 

analysis and energy consumption analysis parts of Liang et al.’s (2015) study were based on the UK context, which has a 

significantly different climate to the KSA, it is noteworthy that the use of passive methods contributed to a 33% reduction 

in annual total household energy consumption in a detached house, compared to the use of standard, non-sustainable 

construction materials and technologies. Notable passive methods include the use of cavity walls rather than traditional 

brick solid walls, as well as the use of insulation materials such as polyurethane (Liang et al., 2015). In their KSA-specific 

study, Ahmed et al. (2019) emphasised the importance of passive energy and water conservation methods such as window 

glazing type, exterior wall finish colour, window-to-wall ratio, internal shading devices, and lighting type. 

Eco-homes, paired with investment in research initiatives that can identify the ways in which eco-homes can be further 

improved, were also identified as a potentially viable way to address the residential housing problem in the KSA (Pickerill, 

2017). Additionally, raising awareness for eco-homes and other technologies is critical for the Saudi context, especially 

given the findings reported in Section 5.2.1. For example, Holdworth and Sandri (2014) drew attention to the potentially 

valuable role of sustainability education in driving long-term trends towards embracing sustainable residential housing in 

the KSA.   

5.2.3 Role of KSA Government Regulations for Improving Sustainability of Residential Buildings 

Three of the included studies laid emphasis on the critical role played by KSA government regulations for improving the 

sustainability of residential buildings, particularly in terms of the guidelines established in the Saudi Building Code and the 

KSA’s Ministry of Housing (Al Surf et al., 2013; Al Surf and Mostafa, 2017; Ahmed et al., 2019). However, it is clear 

from the other studies, particularly those published in research settings other than the KSA (see Table 2), that collaborative 

efforts from all major stakeholders are essential for continued progress towards sustainability. For example, while the KSA 

government is responsible for standard-setting in the housing construction sector (e.g., potentially by introducing 

mandatory requirements for the passive measures discussed in Section 5.2.2), it is evident that, for these standards to be 

upheld, other stakeholders must be involved and, moreover, collaboration must be empowered (Al Surf and Mostafa, 

2017).  

6. Conclusion 

Given the residential housing crisis that is currently facing the KSA, paired with the existence of multiple barriers towards 

the adoption of sustainable housing practices, this CLR sought to identify strategies for increasing sustainable design 

practices and the sustainability of residential buildings in the KSA. Evidence from 10 studies undertaken in several 

research settings, including the KSA, the UK, and Italy, was critically analysed to address the three key research issues of: 

(i) acceptance of sustainable buildings in the KSA’s general public; (ii) measures for increasing sustainability of residential 
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buildings in KSA; and (iii) the role of government regulations in KSA for sustainable design in residential sector. The 

CLR’s results suggest that acceptance of sustainable buildings is low in the KSA’s general public, and a variety of novel 

measures – both technical and non-technical – were identified for improving the degree to which residential buildings in 

the KSA are sustainable. Finally, the CLR reported that, although the role of KSA government regulations in promoting 

sustainable housing and sustainable design practices in the country is critical, collaborative efforts from all stakeholders 

will be essential in the coming years to address the current housing crisis.  
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