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ABSTRACT 

This dissertation provides a comprehensive assessment of the Saôfat Dubai Green Building 

Rating System and its role in advancing sustainability in residential zones. The study seeks to 

identify and address the shortcomings in existing policies, recommend improvements, and 

conduct a detailed examination of green building standard practices. Utilizing a methodological 

framework that integrates a thorough review of literature,extensive surveys, and advanced 

computer-based simulations, the research evaluates the collaborative dynamics between 

governmental efforts, the private sector's initiatives, and community participation. The 

outcomes reveal significant policy voids, with the Sa'fat framework leading to energy savings 

between 10% and 47% in different cases as assessed by the IES-VE software, underscoring the 

imperative of tailored sustainability approaches. The financial examination, however, indicates 

the economic impracticality of certain scenarios, such as the extensive payback period of 51 

years for green roofs, versus the 8.5 years for triple-glazing, necessitating a judicious balance 

of cost-effectiveness in sustainable methodologies.The dissertation's primary recommendations 

advocate for a more systematic integration of policies, informed by international benchmarks 

such as BREEAM, and the establishment of more definitive guidelines to differentiate the levels 

of certification within the Sa'fat system. Emphasizing the critical role of data-driven 

policymaking and active engagement of all stakeholders, the dissertation proposes strategies to 

bolster the efficacy of the system. These strategic recommendations are designed to serve as a 

guide for policymakers and urban planners in fostering sustainable urban development in Dubai 

and in other rapidly growing cities with similar contexts. 

Keywords: Sustainability policies, Dubai residential areas, Energy consumption, Al Saôfat 

GBRS, Environmental awareness 



 ملخص البحث

في تعزيز ممارسةةةات ادسةةةتدامة دايا الأحياء  ادبي للمباني الخضةةةراء ودوره سةةةع ات تعُنى هذه الدراسةةةة بتمييع فعالية ن ا 

الدراسةةةة  لى تحديد ال توات في السةةةياسةةةات الحالية، وتمديع توزةةةيات تعزيزية، وتمييع  ةةةمولية هذه السةةةكنية في دبيه تهد  

الأبحاث السابمة والتي من يلالها تع ه تبُنى منهتية البحث على تمييع المباني الخضراء وممارستها بشكا فعالتطبيق معايير 

بخصةةةةوب نسةةةةبة وعي  اسةةةةتطلاعات الر  تع  جراء وة اسةةةةتنتات التحديات والعواما الرئيسةةةةية المتعلمة باسةةةةتهلا  الطا 

لتحليا مدى فاعلية ادسةةةةتراتيتيات  IES VEتع اسةةةةتخدا  برنام   و يضةةةةا  ، يتعلق بالممارسةةةةات المسةةةةتدامة فيماالمواطنين 

 المالية لهعه والتدوى

 تملياساهع في ستراتيتيات تاد تبين بأنه تحميق ن ا  السع ات نكش ت النتائ  الرئيسية عن وجود ثغرات سياسية ملموسة م

ل في الطا ةه امما يدل على  همية ايتيار ادسةةةتراتيتيات المناسةةةبة للتوفير ال ع   %،47% و10اسةةةتهلا  الطا ة تتراوي بين 

الإر ادات  ي نه   كثر تن يما  في التكاما السياسي وتحسين الد ة فيوتمتري الدراسة توزيات رئيسية تشما ضرورة تبن  

 هينيو (والبلاتالذهبية  ال ضية، )السع ة واضح بين المستويات المختل ة للشهاداتال  السع ات لتمييز الخازة بن ا

ة لضةةمان نتاي السةةياسةةات  لى البيانات والأدلة وضةةرورة تعزيز الت اعا بين الأطرا  المعني اسةةتناد وتبُرز الدراسةةة  همية

المخططين ووفعالية الإجراءات المسةةةةةةتدامةه تسُةةةةةةهع هذه الدراسةةةةةةة بمنهتية مبتكرة وتمد   طارا  مرجعيا  لصةةةةةةانعي المرار 

 .ن المدن السريعة النموالعمرانيين في دفع عتلة التنمية العمرانية المستدامة في دبي وغيرها م
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CHAPTER 1: INTRODUCTION 

1.1  Overview 

In the dynamic urban fabric of Dubai, the current study provides a critical evaluation of 

the effectiveness of policies and regulations aimed at encouraging sustainability within 

residential areas. Despite the introduction of green building rating systems, their practical 

impact on national residential communities has not been significantly felt. This shortfall 

motivates my research, which seeks to assess these policies' efficacy, uncover the barriers 

deterring homeowners from sustainable practices, and propose extensive recommendations. 

This research leverages computer-based simulations for a deeper understanding of green 

building standards and waste management strategies. It critically assesses the current situation, 

considering the strengths and limitations of existing approaches, and explores potential 

improvements. The study closely examines the contributions and responsibilities of 

governmental agencies, the private sector, and residents, evaluating their collective effects on 

the environment, economy, and society. 

The primary objectives include identifying policy gaps, proposing enhancements, and 

providing practical recommendations, contributing valuable insights to the existing literature on 

sustainable practices in residential housing. Methodologically, the study employs a structured 

approach involving a literature review, stakeholder interviews, surveys, and computer-based 

simulations. The thesis unfolds logically from a literature review to methodology, featuring a 

case study and simulations, concluding with results and recommendations. 

Motivated by recent changes to the Saôfat Dubai Green Building System, the research 

aims to evaluate its effectiveness and explore potential governance enhancements in building 
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permit applications. The study's significance lies in its capacity to guide policymakers, 

businesses, and residents, steering Dubai toward a more resilient and environmentally conscious 

urban future. 

1.2  Motivation of the Study 

The motivation for this study is anchored in the recent amendments to the Saôfat Dubai 

Green Building System and an ambition to appraise its operational efficacy and governance, 

particularly in the context of building permit protocols. The burgeoning concern for 

sustainability is propelled by the pressing global warming crisis, where the construction sector 

alone contributes to a considerable proportion of carbon emissions globally. Within the UAE, a 

nation that has seen meteoric growth and is on a steadfast path towards sustainable development, 

the impetus for this research is further magnified. Dubai, in particular, has made substantial 

strides in integrating sustainable practices into its urban development strategy, a testament to 

which is the Al Sa'fat system instituted by the Dubai Municipality. 

However, despite these advancements, a significant gap persists in the research 

exploring the practical efficiency of these policies, especially in ensuring their translation into 

sustainable practices within local residential housing. The need to evaluate how these policies 

are implemented and enforced, and how aware the local population is of their role in fostering 

sustainability, underpins the rationale for this study. The study also seeks to dissect the social 

and economic elements influencing the adoption of sustainable technologies and practices, 

which are crucial for developing a holistic understanding of the subject. 

This research, therefore, is poised to fill these critical knowledge gaps and offer tangible 

insights into the practicalities of policy implementation, stakeholder engagement, and the 

socioeconomic dynamics at play. By doing so, it aims to contribute meaningfully to the body of 
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knowledge that can inform and catalyze the transition towards a more resilient and 

environmentally conscious urban future in Dubai and beyond. 

1.3  Aims and Objectives 

The principal aim of this research to rigorously evaluate the impact of Dubaiôs existing 

policies and regulations ( Al Saôfat GBRS) on the promotion of sustainable practices in 

residential neighborhoods.The focus is to determine the building envelop componentsô efficacy 

in promoting sustainable development within Dubai's residential sectors. This aim is supported 

by several objectives, each addressing key areas of sustainable urban development and 

contributing to a comprehensive understanding of the system's impact and areas for 

improvement. 

1. To dissect the existing policies under the Saôfat Green Building Rating System, 

identifying prevailing gaps and suggesting viable enhancements. This involves a 

detailed examination of the policy framework and its alignment with the intended 

sustainable outcomes for residential buildings. 

2.  To delve into the real-world application of these policies through a case study analysis 

of four residential dwellings. This will provide an empirical basis to assess the Saôfat 

Green Building Codeôs practical implementation and its overall contribution to 

sustainability. 

3. To evaluate the level of awareness among homeowners regarding existing policies that 

encourage sustainable practices within their local housing communities, through 

targeted and strategic survey implementation. 

4.  To understand the perspectives and experiences of a diverse range of stakeholders. This 

includes residents, developers, policymakers, and industry professionals whose insights 
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are crucial in navigating the challenges and opportunities inherent in promoting 

sustainable practices within residential neighborhoods. Additionally, the research seeks 

to explore the socioeconomic factors that influence the implementation of sustainable 

practices. This encompasses investigating aspects such as affordability, cost-

effectiveness, financial incentives, and the potential barriers faced by residents and 

developers in adopting sustainable technologies and practices in Dubai. 

5. To make a scholarly contribution by filling the significant gap in existing literature. 

Specifically, it will identify challenges and assess the effectiveness of policies in 

translating sustainability guidelines into actionable practices in Dubai's residential 

housing. 

  The outcome of this research will not only advance the academic discourse but also 

provide a pragmatic framework to guide policymakers and stakeholders in shaping a sustainable 

urban environment. 

1.4  Research Outline 

The following paragraphs highlights the flow of chapters that will be covered in this 

dissertation: 

- The Introduction chapter sets the stage for the research, detailing the background of the 

study and introducing the pivotal role of sustainability in Dubaiôs urban development. It 

outlines the recent changes to the Saôfat Dubai Green Building System and the rationale 

behind the study. The chapter defines the research aims and objectives, which focus on 

assessing the effectiveness of the Saôfat system and the broader sustainability policies in 

place within Dubaiôs residential areas. 
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- The literature review chapter synthesizes existing academic and industry-related 

literature to build a theoretical foundation for the study. It delves into the historical 

evolution of sustainability in buildings, the definition and relevance of sustainability in 

residential neighborhoods, and the importance of sustainable practices within the UAE. 

It also reviews high-level strategies that impact energy consumption and building design, 

setting the groundwork for analyzing Dubai's sustainability policies and regulations. 

- In this chapter, the research outlines the methodological approach taken to investigate 

the study's aims and objectives. It includes the design of the study, data collection 

methods such as surveys and interviews, the selection criteria for the case study, and the 

analytical techniques used in computer-based simulations. This chapter ensures that the 

research adheres to a rigorous academic standard, providing transparency and 

replicability of the studyôs findings. 

- Focusing on practical application, this chapter presents a detailed case study analysis of 

selected residential dwellings in Dubai. It assesses the actual implementation of the 

Saôfat Green Building Code and its impact on promoting sustainable living practices. 

This section combines both qualitative and quantitative data to provide a comprehensive 

view of the effectiveness of current sustainability strategies. 

- In the 5th chapter, the research presents the analysis of the data collected through various 

methods outlined in the methodology. This chapter is crucial as it reveals the insights 

gathered from the case study, stakeholder interviews, and simulations, leading to a 

discussion of the main findings in relation to the research questions and objectives. 

- The discussion chapter interprets the findings, linking them back to the literature review 

and theoretical framework. It explores the implications of the results for policymakers, 
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industry professionals, and residents, and discusses the studyôs contributions to the field 

of sustainable urban development. 

- This chapter synthesizes the overall findings and offers concrete recommendations for 

policymakers and industry practitioners. It discusses the potential for enhancing the 

Saôfat system and suggests directions for future research to continue advancing 

sustainable residential development in Dubai. 

- The final chapter provides a reflection on the research process, acknowledging any 

limitations and proposing areas for further investigation. It emphasizes the importance 

of continuous research in the domain of sustainability to adapt to emerging challenges 

and innovations. 
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CHAPTER 2: LITERATURE REVIEW 

2.1  Introduction 

Sustainability is a topic of great concerns due to the increase in the temperature leading to 

global warming. The built environment contributes to 39% of the carbon emissions worldwide. 

(Here's how the construction industry can reach net-zero 2023) Therefor mitigating the 

construction industry to be more sustainable can reduce the overall carbon emissions if treated 

concisely. UAE is a developed country that is on the continuous run to achieving sustainability 

and is hosting one of the largest climate change conferences COP28. It has achieved a prominent 

position in the global economy through the rapid growth in population and economic growth 

which caused a growing number of residential and commercial buildings which led a significant 

impact on the overall electricity consumption. As a response, Dubai has prioritized sustainable 

practices and the development of its urban landscape. One crucial aspect of these efforts is the 

promotion of green construction practices integrated into a local Green Building Rating System 

(GBRS) called Al Sa'fat, as established by the Dubai Municipality in 2016. However, there is 

insufficient data and research that investigates how efficient is these policies in Dubai to ensure 

that sustainability is implemented in the local residential housings; how aware are the locals in 

their impact in promoting sustainability. I believe sustainability can only be efficient if its spread 

between the society and is economically feasible; therefor the governmental incentives will be 

an important factor as well.  

2.1.1 Sustainability in Dubai Buildings in the Past  

Before modern technology was established, the indigenous people of Dubai engaged in 

sustainable living, as evidenced by the architecture of historical districts like Al-Shindagha, 

Deira, and Bur Dubai. This traditional design, known as vernacular architecture, featured houses 
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with courtyards for natural ventilation and wind towers, or Barjeel, to channel airflow. These 

early inhabitants coped with the extreme climate without electricity, utilizing passive design 

strategies to maximize natural light while minimizing heat transfer through limited openings. 

The building materials' high thermal mass also contributed to passive cooling. Contrastingly, 

contemporary reliance on mechanical air conditioning has overshadowed this eco-friendly 

heritage, with detrimental environmental consequences. For instance, incorporating wind towers 

into residential designs has been shown to reduce mechanical cooling needs by up to 39.5%, 

according to a case study taken in Abu Dhabi (Riza, 2014).Yet, guidelines like Al Saôfat GBRS 

lack explicit directives that encourage or mandate the adoption of passive cooling techniques by 

homeowners, consultants, and developers. 

2.2  Sustainability and Sustainable Practices in Residential Neighborhoods 

The world is challenged to continuously find better solutions to fight the increase in 

temperature, global warming, and most importantly provide it in a way that is durable and 

sustainable. Buildings contributes to 40% of the total energy use, 30% in the use of raw materials 

and 20% of water consumptions. Therefore, if we can provide a more sustainable house that can 

contribute to reducing the overall energy consumption leading to net-zero. According to the 

United Nations environment Programme, they have classified buildings into 3 categories one is 

the ñbusiness as usual ñwhich often considers the time, cost and quality. The second type is the 

ñgreenò Paradigm which narrows down each factor ending up with 6 factors: time, cost, quality, 

resources, emissions, and biodiversity. The third type and the ideal one is the sustainability 

Paradigm, where it adds up three additional factors to the previous mentioned which are the 

social and cultural issues, economic constraints, and environmental quality. That been said, a 

sustainable building canôt be achieved without fulfilling the social, economic feasibility and 
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environmental factor. (Lowe & Ponce, 2009) The scale that should be taken into consideration 

to achieve a green building is as following: 

¶ Consumption of nonrenewable fuels 

¶ Water consumption 

¶ Land use 

¶ Impacts of site ecology 

¶ Greenhouse gas emissions 

¶ Other emissions 

¶ Solid waste/ liquid effluents 

¶ Indoor air quality 

¶ Adaptability 

¶ Maintenance  

The above mentioned isnôt consider sustainable unless it considers the social, economic, and 

environmental aspects. (Lowe & Ponce, 2009) 

2.2.1 Definition of Sustainability and its Relevance to Residential Neighborhoods 

Sustainable developments have gained attention worldwide at a national level but locally 

cities are still aiming to promote sustainability within residential neighborhoods. Many 

municipalities have already adopted the 28th chapter of Agenda21 which prompts the local-scale 

actions in achieving sustainability (Local agenda 21). It has been revealed that neighborhood 

planning plays a crucial role in facilitating sustainable development at the local level. (Zhang et 

al., 2018) 
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2.2.2 Importance of Sustainable Practices in the UAE Context 

Based on a study conducted by the U.S. Energy Information Administration, the United 

Arab Emirates (UAE) ranks 11th in global energy production as of 2021. This positioning 

signifies the country as one of the largest energy consumers on a global scale due to the rapid 

demographic and economic growth experienced by the UAE over the past few decades. (U.S. 

Energy Information Administration, 2020) The UAE's energy supply primarily depends on the 

following sources: 

¶ Petroleum (40%) 

¶ Natural gas (59%)  

¶ Hydroelectricity (1%).  

However, to meet the increasing electricity demand, the UAE has intentions to expand its 

power generation capacity through the addition of nuclear, renewable, and coal-fired sources. 

However, at present, the country's primary reliance for electricity generation lies on natural gas. 

(U.S. Energy Information Administration, 2020) 
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Figure 1: Energy Consumption Worldwide. (Zhang & He, 2022) 

2.2.3 High Level Strategies  

The UAE has introduced its Energy Strategy 2050, which aims to diversify the country's 

energy sources. The strategy includes a mix of 12% clean coal, 38% natural gas, 6% nuclear 

energy, and 44% clean energy (such as solar power, wind power, and biofuels). The primary 

objective of this strategy is to increase the share of clean energy in the UAE's electricity 

generation capacity to 50% by 2050, with 44% coming from renewable sources and 6% from 

nuclear power. This aligns with the UAE's Vision 2021 strategic plan, which aimed to generate 
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27% of the country's energy from clean sources, including nuclear power. To achieve these 

targets, sustainable practices are crucial across all building phasesðfrom design to demolition. 

Emphasis on life cycle assessments ensures material choices align with sustainability goals. 

The term 'end of service life' can refer to either the point at which a material can no longer be 

maintained effectively or the moment when an entire building becomes obsolete, even if some 

materials are still functional. Materials that end up in landfills can become hazardous, hence the 

importance of choosing recyclable and biodegradable options to lessen environmental impact. 

Material selection for buildings should prioritize longevity and sustainability, considering that 

while some materials may last if  the building itself, others require periodic replacement due to 

their specific chemical and mechanical resilience. (Ding, 2014) There are policies and 

guidelines regarding building materials within the existing GBRS, yet there is a need for deeper 

exploration into the integration of life cycle assessments within the building processes. 

2.2.4 Relationship Between Energy Consumption and Building Design 

Since buildings contribute to around 40% of energy consumption worldwide, designing an 

energy efficient building will minimize that consumption with satisfying the comfortable indoor 

thermal conditions. There are several parameters that can affect the energy optimization of a 

building from a design perspective: 

¶ Shape factor  

¶ Transparent surfaces 

¶ Orientation 

¶ Thermal-physical properties of building materials 

¶ Distance between buildings 

¶ Passive systems 
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According to Pacheco et al., 2012 in their comprehensive literature review of previous 

analysis that has been made with regards to the impact of building design in energy consumption 

it has been conducted through a that the factors that have the most significant impact on the 

overall energy demand are: 

¶ Orientation  

¶ Shape of the building 

¶ Ratio between the external surface area of the building and its volume (Pacheco et al., 

2012) 

Another important finding is that a building design that prioritizes energy efficiency may 

not necessarily align with designs that are more cost-effective or environmentally friendly. 

(Pacheco et al., 2012) 

2.2.4.1 Thermal- Physical Properties  

Understanding and optimizing the thermal dynamics of residential buildings is paramount 

in the pursuit of sustainable and energy-efficient living spaces, particularly in regions with 

diverse climate conditions. The thermal loads of a building, influenced by various factors, 

significantly impact energy consumption. In this context, the focus shifts to the intricate 

relationship between environmental factors, structural considerations, and key components such 

as windows. These factors collectively contribute to the overall thermal performance of a 

building. Notably, the strategic orientation of a building, the materials used in its construction, 

and the Window to Wall Ratio (WWR) play pivotal roles in shaping its energy profile. 

Additionally, the heat transfer parameters of windows, including the U-Value and Solar Heat 

Gain Coefficient (SHGC), become critical in optimizing insulation and solar heat management. 

This discussion aims to explore these key elements comprehensively, shedding light on their 
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individual significance and their interconnected impact on the thermal efficiency of residential 

structures. (Mehdizadeh-Rad et al., 2022) 

Table 1: Thermal Loads Factors. (Mehdizadeh-Rad et al., 2022) 

Key factors Comprehensive description 

Environmental and structural 

considerations 

- Weather Impact: The effectiveness of windows during extreme 

weather conditions is pivotal for maintaining a balance between 

thermal comfort and energy efficiency within a building.  

- Sun Path and Seasonal Arcs: The dynamic path of the sun across 

seasons, influenced by latitude, intricately shapes the heating and 

cooling demands, guiding strategic placement of windows to optimize 

energy performance. 

Optimal building orientation The careful orientation of a building plays a substantial role in influencing its 

energy needs. It allows for precise control over thermal gain, tailored to the 

specific requirements of each season. 

Material composition and 

dimensional influence 

The thermal characteristics of a building envelope are intricately tied to the 

selection of construction materials and the internal dimensions of rooms. These 

aspects collectively define the overall thermal load requirements of the building. 

Window to wall ratio 

(WWR) 

A critical determinant of a building's energy profile is the Window to Wall Ratio 

(WWR). Higher percentages in this ratio correlate with increased demands for 

cooling, emphasizing the need for a balanced approach in architectural design 

and energy efficiency. 

Heat Transfer Parameters - U-Value: A comprehensive evaluation of a window's insulation 

performance, considering the influence of both glazing and frame 

conduction properties. - Solar Heat Gain Coefficient (SHGC): 

Quantifying a window's ability to allow solar radiation, lower SHGC 

values enhance the effectiveness of heat blocking, especially in warm 

climates.  
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- Air Leakage: While air leakage can affect window thermal 

performance, it is often negligible in practical installations. 

Impact of glazing and 

components 

Windows serve a dual role in harnessing daylight for illumination while 

introducing solar heat gain. Nearly 60% of a building's heat transfer occurs 

through glass structures, significantly impacting visual comfort and 

necessitating a nuanced approach to balancing thermal dynamic 

a. Glazing Components 

As part of the data collection process, an inquiry was directed to a local window and door 

company known as WINDOOR PLASTIC INDUSTRIES L.L.C. This company provided 

valuable insights into the glass processing stages and pricing. According to the company 

representative, the glass production involves several steps, with glass processors handling tasks 

such as cutting, tempering, and deciding on the number of glass layers, such as double glazing 

or triple glazing. The glass is available in varying thicknesses, ranging from 4mm to 20mm. In 

the case of double glazing, the layers are bonded using a spacer, double tape, and silicone 

sealant. 

As indicated in Table 2, the prices vary depending on the type of glass, with double-glazing 

prices ranging from 155 AED to 250 AED per square meter, while triple glazing is priced at 350 

AED per square meter. A more in-depth feasibility study is required to evaluate the payback 

period associated with the utilization of a triple glazing system. 
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Table 2: Glass Configuration. (WINDOOR PLASTIC INDUSTRIES L.L.C, 2023) 

Type  Thickness Price per 

m2 (AED) 

u-value 

W/m2K 

Single glass 6mm  90 AED   

Normal Double glazing 6mm reflective glass+12mm 

airspace+6mm clear glass 

155 AED to 

250 AED 

1.8 to 1.4 

Triple glazing 6mm glass+6mm a/s+6mm 

glass+6mm a/s+6mm glass 

350 AED - 

Laminated glass 6mm glass+ 1.54pvb + 6mm glass  250 AED - 

Sandblasting of glass  50 ED - 

 

2.3  Overview of Sustainability Policies and Regulations in Dubai 

In 2007, his highness the ruler of Dubai has announced the following: ñAll owners of 

residential and commercial buildings and properties in the emirate of Dubai must comply with 

the internationally recognized environmental-friendly specifications to turn Dubai into a healthy 

city that meets the demands of best practice and the benchmarks of a pollution-free sustainable 

development.ò And with that mindset the government started taking the measures and by 2011 

The Dubai Municipality issued an administrative order which mandates the implementation of 

Dubaiôs Green Building Regulations for all new governmental buildings. (Dubai Municipality, 

2020) 
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2.3.1 Existing Policies and Regulations 

2.3.1.1 Al Saôfat Dubai Green Building System 

  In 2020, Dubai municipality announced the Saôfat as the new green building guidelines 

and it is categorized into 3 types: Silver Saôfa, Golden Saôfa, Platinum Saôfa these guidelines 

are distributes depending upon different factors and elements that are shown below: 

a. Microclimate and outdoor comfort 

i. SRI values  

For all new buildings, all external roof surfaces must comply with a minimum solar 

reflectance index (SRI) value. 

 

Table 3:  Minimum SRI roof. (Dubai Municipality, 2020) 

Type of roof Minimum Roof SRI 

Steep sloped roofs (slopes steeper than 1:6) 29 

Flat and Low Sloped Roofs 78 

ii.  Green Roofs 

Green roofs are not a compulsory element to be implemented if you are following the Silver 

Saôfa but itôs a compulsory for the platinum Saôfa; the green roof criteria indicate that 30% of 

the roof shall be vegetated and making sure of the following: 

- the services should be grouped or distributed on each surface to optimize the remaining of 

the roof. 

- At least 150 m^2 of roof area is available on any roof surface. 

iii.  Colors of the exterior façade 
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For all new buildings, at least 75% of the total external walls shall have a minimum 

Light Reflectance Value (LRV) of 45%. 

iv. Orientation of glazed facades 

For all new buildings, one of the following shall be achieved for the silver Saôfa, whereas 

for the golden and platinum Saôfa both criteria shall be taken into consideration: 

- At least 50% of the total glazed surface shall be facing the angle located between east and 

north-west which equals to 135 degrees starting from the east. 

- South and west glazed areas must be treated environmentally. (Dubai Municipality, 2020) 

b. Thermal comfort 

For al and existing building, the HVAC (Heating, Ventilation, and air conditioning system 

must be capable of providing the following range of conditions, for 95% of the year:  

 Type of samples Maximum acceptable 

Dry bulb temperature DM: 22.5 DB: 25.5 

Relative humidity RH: 30% (min) RH: 60% (max) 

 

2.3.1.2 Summary of Requirements in Silver, Gold, And Platinum Saôfa 

Table 4 presents the current U-values as specified in the Al Saôfat GBRS. Notably, the 

U-value for roofs remains constant across the silver, gold, and platinum levels of Saôfat. This 

uniformity suggests that there is no environmental advantage to be gained from any of these 

three Saôfat tiers concerning heat transfer reduction, which is a key factor in decreasing energy 

consumption. 
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Table 4: Brief Of The Silver, Gold, And Platinum Sa'fa. (Dubai Municipality, 2020) 

Aspect Silver Golden Platinum 

Heat Transfer co-

efficient (Roof) 

0.3 W/m2K 0.3 W/m2K 0.3 W/m2K 

Heat Transfer co-

efficient (External 

Wall and exposed 

floor) 

0.57 W/m2K 0.45 W/m2K 0.42 W/m2K 

u-value for window to external wall ratio less than 40% 

U-value 2.1 max 1.9 max 

Shading Coefficient 0.4 max 0.32 max 

Light Transmittance 0.4 min 0.32 min 

u-value for window to external wall ratio between 40% and 60% 

U-value 1.8 max 1.7 max 

Shading Coefficient 0.32 max 0.25 max 

Light Transmittance 0.32 min 0.25 min 

u-value for window to external wall ratio greater than 60% 

U-value 1.7 max 1.5 max 

Shading Coefficient 0.25 max 0.25 max 

Light Transmittance 0.25 min                        min 

 

2.3.1.3 Dubai Building Code (DBC) 

The Dubai building code is an initiative brought up by The Dubai municipality to create an 

integrate and unify all building design codes in Dubai. The DBC states that they have embedded 
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sustainability within the code, and it also mentioned that developers and consultants shall abide 

but the rating system restricted by the Dubai Municipality. 

The main elements that improvised sustainable measures in DBC are as following: 

- Structure 

The building code states that the structural design shall include recycling, reusing, design 

life to vary between 10-100 years depending on the structure type i.e., building should have at 

least 50 yearsô design life, and energy use.  

- Dubai sustainable concrete baseline (DSCB) 

The DBC encourages the concrete industry to produce a more sustainable concrete that can 

have a less negative impact on the environment. 

- Villas 

In the villas section with the DBC, sustainability measures were minimal like the ones mention 

in the Structure. (Municipality, Dubai Building code 2021) 

2.4  Benchmarking of International Green Building Regulations 

With the rapid urge to apply sustainability within buildings worldwide, countries have 

started initiating guidelines to enforce individuals, consultants, developers, etc. to embed the 

codes they list withing their scope of work. Listed below a qualitative comparison made between 

LEED, BREEAM, and Estidama. 
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Table 5 : Benchmarking International GBRS. (Alhamlawi et al., 2021) 

GBRS Country provider year Building 

typology 

Scoring criteria Scoring 

mechanism 

Estidama UAE Abu Dhabi 

Urban 

Planning 

Council 

2010 Offices, 

commercial, 

residential, 

schools, 

mixed-use 

Integrated 

development 

process; Natural 

Systems; Livable 

Buildings: 

Outdoors. Livable 

Buildings: Indoors; 

Precious Water; 

Resourceful 

Energy; 

Stewarding 

Materials; 

Innovating 

Practices 

1 

pearl,2pearls, 

3 pearls, 4 

pearls, 5 

pearls 

BREEAM UK Building 

research 

establishment 

1990 Commercial, 

education, 

residential, 

non-standard 

Management; 

Health and 

wellbeing 

Energy; Transport 

Water; Materials; 

Waste; Land use 

and ecology 

Pass; Good; 

Very good. 

Excellent; 

Outstanding 
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LEED USA United States 

Green 

Building 

Council 

1994 New 

buildings, core 

and shell, 

schools, retail, 

data centers, 

warehouse 

and 

distribution 

centers, 

hospitality and 

healthcare. 

Location and 

transportation; 

Sustainable sites; 

Water efficiency; 

Energy and 

atmosphere; 

Materials and 

resource; Indoor 

Environmental 

Quality; 

Innovation; 

Regional priority 

Certified 

(40ï49 

points); 

Silver (50ï

59 points); 

Gold (60ï79 

points); 

Platinum 

(80ï110 

points) 

 

Alhamlawi et al., 2021 discussed in their paper the gaps and results of their comparative 

analysis between Al Saôfat and other international green building rating systems. As shown in 

the figure below.  
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Figure 2: GBRS Comparative Analysis. (Alhamlawi et al., 2021) 

The research highlights 4 main rooms of improvements for the Al Saôfat GBRS:  

- Differentiation Enhancement:  

Clearly differentiate the four certification levels of Al Saôfat, especially in terms of energy 

measures, to drive actual reductions. Strengthening building specifications can incentivize 

pursuit of higher levels like Gold or Platinum. 

- Operational Focus: 

 Mandate operational measures in addition to design-focused ones. Building occupants and 

managers significantly influence performance, surpassing the impact of low-energy strategies. 

Al Saôfat, being new, can prioritize operational aspects like thermostat setbacks and adaptive 

HVAC schedules. 

- Performance Monitoring:  
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Systematically monitor Al Saôfat building performance for empirical evaluation. Integrate 

benchmarking with a performance-based mechanism, classifying buildings as low, average, or 

high performing. 

- Scope Expansion:  

Broaden Al Saôfat to balance energy and water measures. Incorporate occupant-centric 

metrics for healthy indoor environments. Consider insights from emerging people-centered 

standards like the WELL Building Standard to enhance Al Saôfat. 

2.4.1 Comparison with BREEAM In-use: Residential  

BREEAM, an acronym for "Building Research Establishment Environmental Assessment 

Method," serves as a widely acknowledged benchmarking rating system. The technical 

evaluation encompasses nine distinct categories, each assigned specific weights based on their 

relative importance, as outlined below: 

Table 6: BREEAM In-Use: Residential Categories and Weights (BRE GLOBAL Ltd, 2020) 

Category  Weight 

Management 0% 

Health and Wellbeing 17% 

Energy 28.5% 

Transport 7% 

Water 9% 

Resources 10.5% 

Resilience 14.5% 

Land Use Ecology 4.5% 
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Pollution 9% 

Total 100% 

 

The energy category carries the most substantial weight, underscoring its paramount 

significance in terms of sustainability. To undergo assessment, specific evidence is required, 

categorized as follows: 

Building energy management, which involves meters for calculating gas, electricity, and water 

usage. 

The project's Building Information Modeling (BIM) document, demonstrating 

compliance. 

Results from computer-aided modeling. 

In contrast, the Sa'fat GBRS employs a classification system without assigned weights, 

categorizing buildings under three classifications: silver, golden, and platinum. These 

classifications differ in terms of the u-value assigned to building envelope components such as 

walls, glazing, and the window-to-wall ratio. Notably, the BREEAM green building rating 

system takes a holistic and comprehensive approach to address these components. It encourages 

the use of PV panels, monitors energy usage, and, in terms of u-values, exhibits differences from 

the Sa'fat GBRS, as illustrated below: (BRE GLOBAL Ltd, 2020) (Dubai Municipality, 2023) 
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Table 7: Comparison between Sa'fat GBRS and BREEAM. (BRE GLOBAL Ltd, 2020) 

Aspect Sa’fat GBRS BREEAM 

Categories 

Definitions, Regulation 

Application, Ecology & Planning, 

Building Vitality, Energy 

Efficiency, Resource 

Effectiveness - Water, Resource 

Effectiveness - Materials & Waste 

Management, Health and Wellbeing, 

Energy, Transport, Water, Resources, 

Resilience, Land Use Ecology, 

Pollution 

Weight Assignment 

No assigned weights 

Assigned weights based on 

importance (ranging from 0% to 

28.5%) 

Energy Category 

Weight 

No specific weight, 

categorizations vary 28.5% 

Evaluation Evidence 

for Energy Category 

Building energy management, 

BIM document, computer-aided 

modeling 

Building energy management, BIM 

document, computer-aided modeling 

Building Envelope 

Components External Walls, Roof, Glazing External Walls, Roof, Glazing 

U-Values for Building 

Envelope Components 

Varies with classification (Silver, 

Golden, Platinum) 

Different values assigned for specific 

components (e.g., 0.2 W/m2K for 

Roof, 0.7 W/m2K for Glazing) 

Holistic Approach Specific u-values for different 

classifications 

Encourages holistic approach, 

incorporating various sustainability 

measures beyond u-values 
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The comparative analysis reveals several key opportunities for improvement. Firstly, 

there is a prospect to enhance policy integration and alignment by adopting a more structured 

approach akin to BREEAM, which encompasses specific categories and weights, facilitating a 

more detailed evaluation of diverse sustainability aspects. Emphasizing evidence-based 

evaluation, as seen in BREEAM's requirement for specific documentation, can bolster the 

robustness of assessments. Additionally, policies could benefit from providing more specific 

guidance on sustainability measures, such as incorporating BREEAM's detailed approach to U-

values for building components and explicit encouragement of technologies like PV panels. A 

holistic approach, like BREEAM, addressing various dimensions of sustainability, presents 

another avenue for improvement. Drawing inspiration from international best practices, 

particularly from BREEAM's global recognition, can elevate Dubai's residential policies to align 

with established sustainability standards. Encouraging stakeholder engagement, addressing 

regional challenges, and incorporating mechanisms for continuous monitoring and adaptation 

Promotion of Specific 

Technologies 

Emphasis on meeting specific u-

values and classifications 

Encourages technologies like PV 

panels, monitoring of energy use 

Monitoring and 

Assessment of Energy 

Usage 

Included in the evaluation 

evidence Included in the evaluation evidence 

Overall Approach to 

Sustainability 

Focus on specific criteria for each 

classification 

Comprehensive approach, covering 

diverse aspects of sustainability across 

categories 

Global Recognition 

Specific to Dubai, UAE (local 

context) 

Internationally recognized and applied 

in various countries 
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further enhance the potential effectiveness of sustainable practices in Dubai's residential 

neighborhoods. 

2.4.2 Gaps in Current Sa’fat GBRS 

After comparing the current Sa'fat building code with prominent international green 

building standards and research, certain shortcomings have been identified in the Sa'fat Green 

Building Rating System (GBRS). Notably, there is a limited distinction between Silver, Gold, 

and Platinum certifications, potentially discouraging building owners from pursuing higher 

levels. Furthermore, the guidelines lack clarity on crucial aspects like airtightness, orientation, 

and passive design strategies, posing challenges to effective implementation. 

In the forthcoming chapters, a detailed examination will be conducted using computer-

based simulations to assess the impact of different building elements based on Sa'fat's existing 

parameters. This analysis aims to determine whether incorporating elements from international 

GBRS could enhance the Sa'fat guidelines. The objective is to explore the potential integration 

of best practices and benchmarks from leading global green building standards, ultimately 

contributing to a more robust and comprehensive set of guidelines for sustainable construction 

and design in Sa'fat. (Alhamlawi et al., 2021) (Dubai Municipality, 2023) 

2.5  The Significance of Promoting Sustainable Practices in Residential 

Housing 

Creating and following a sustainable approach in residential housings have several 

positive impacts environmentally, socially, and economically. 

2.5.1 Environmental Benefits 

Regarding environmental advantages, green buildings emit minimal harmful substances 

due to the internal circulation of energy and the utilization of clean energy sources. Moreover, 
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they contribute significantly to the treatment of sewage and wastewater, resulting in reduced 

water pollution. Additionally, the environmental benefits of green buildings extend to 

minimizing building losses and extending the overall lifespan of the structure, thereby reducing 

environmental impacts. (Zhao et al., 2023) 

2.5.2 Social and Cultural Benefits 

Green buildings provide substantial socio-economic benefits, leading to resource and 

financial savings for the government and society. This indirectly drives social development and 

fosters a green corporate culture among businesses, encouraging environmental responsibility 

and reshaping the concept of competition to promote sustainability. it should prioritize people-

centered development, creating fulfilling and comfortable living environments. It should also 

focus on training professionals in advanced green construction techniques and promoting 

innovation in green technology, driving sustainable development in the construction industry 

and regional economic growth. (Zhao et al., 2023) 

2.5.3 Economic Benefits 

Green buildings offer substantial economic advantages by significantly reducing energy, 

water, and material consumption throughout their lifespan in comparison to conventional 

buildings. This results in substantial cost savings for society as a whole and requires fewer social 

resources. (Zhao et al., 2023) 

2.6  Implementation Benefits, Challenges and Barriers 

2.6.1 Benefits of AlSa’fat Rating System 

Al Sa'fat exhibits a prominent advantage in terms of the considerable cost savings that can 

be achieved by implementing its energy-related measures across the three building types under 

study. Among these types, the villa buildings stand out with an impressive 63% decrease in 
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energy usage compared to the initial baseline levels. When looking at the entire urban area and 

considering the current size of the building stock as well as its projected growth. (Alhamlawi et 

al., 2021) 

2.6.2 Challenges and Barriers in the Current Building Policies (Sa’fat)  

After the analysis made by Alhamlawi et al., it has been concluded a list of challenges found 

in the Al Saôfat GBRS which is illustrated in Table 8. (Alhamlawi et al., 2021) 

Table 8: Challenges Facing Al Sa'fat GBRS. (Alhamlawi Et Al., 2021) 

Area of improvement Description 

Emphasis on energy-

related measurements 

The analysis indicated a significantly higher focus on metrics 

related to energy compared to existing Green Building Rating 

Systems (GBRSs). 

 

Insufficient 

prioritization of water-

related metrics 

There is a notable drawback in giving proper attention to metrics 

related to water, which is concerning considering the scarcity of 

local freshwater resources in the UAE and the heavy reliance on 

desalination. 

Limited differentiation 

among certification 

levels 

The available certification levels in Al Sa'fat (Bronze, Silver, 

Gold, and Platinum) lack substantial quantitative distinctions. The 

differences between these levels are primarily qualitative, 

resulting in minimal variations in the energy performance of 

buildings pursuing different certification levels. 
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2.7  Challenges and Barriers: Case Study China  

According to Zhang and wang, 2013, The most efficient way in implementing 

sustainability in buildings is by governmental involvement and by also supporting it with 

creating financial incentives. China is one of the leading countries worldwide, yet it has been 

assessed that there are 6 barriers facing China from achieving an effective policy to promoting 

energy efficient buildings. (Zhang & Wang, 2013) 

2.7.1 Legal Barriers 

The legal framework plays a crucial role in influencing the implementation of building 

energy efficiency. The decisions made through political processes and priorities directly impact 

the willingness of governments to allocate resources for energy efficiency investments. In the 

case of China, significant progress has been made in establishing a strong political will and 

enacting laws and regulations pertaining to building energy efficiency. However, there is still a 

need to comprehensively develop energy-saving initiatives to fully meet the demands of the 

country. (Zhang & Wang, 2013) another important thing to note is that all regulations address 

the new buildings whereas the existing buildings donôt have any which reveals a gap. 

2.7.2 Administrative Barriers 

Enforcement poses a challenge in China, primarily due to the lack of sufficient legal 

penalties for non-compliance with standards Although official legal penalties are in place, they 

are rarely enforced in practice due to the weaknesses in the legal system. Previous research 

Inadequate guidance for 

post-certification 

building operation 

Al Sa'fat lacks clear instructions or measures to ensure efficient 

building operation after certification. This includes the absence of 

a re-certification mechanism based on actual performance, which 

would help monitor and maintain ongoing energy efficiency. 
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indicates that the execution of provisions within the Energy Conservation Law is unsatisfactory, 

with only 6% being effectively enforced, 60% poorly executed, and the remaining 34% not 

enforced at all. Some provincial governmental departments have failed to recognize the 

importance and urgency of building energy efficiency, prioritizing economic interests instead. 

Prior to 2010, 11 provinces had not included building energy efficiency in their overall target 

for reducing energy consumption per unit of GDP. (Zhang & Wang, 2013) 

2.7.3 Financial Barriers 

According to Zhang and Wang 2013, The financial aspect is greatly dependent on the 

governmental support to fund such special funds and it has been noticed lack in the following: 

¶ support towards new technologies 

¶ Investments in energy efficient developments 

2.7.4 Market Barriers 

The market plays a significant role in the implementation of energy-saving incentives. 

while developed countries have successfully implemented strong and effective energy-saving 

technical evaluation systems, China is still in the process of establishing a comprehensive 

market for technical evaluation and testing, specifically in the area of heating and cooling 

systems. (Zhang & Wang, 2013) Another important reason to validate the market barrier is the 

lack of knowledge within many of the Chinese consumers and as well as the Insufficient 

financial resources to purchase energy-efficient equipment and the high expenses associated 

with alternative technologies pose challenges. Additionally, a lack of market transparency acts 

as an additional obstacle, hindering investments in energy-efficiency production. (Zhang & 

Wang, 2013) 
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2.7.5 Social Barriers 

According to the study, the societyôs response, awareness, behavior, and interpretation 

plays an important role in the implementation and having an effective policy. In China, the 

publicôs acceptance to the idea of an energy-efficient building is still relatively low; and many 

studies have revealed that the Chinese society have limited knowledge in this matter. It has been 

conducted that many individuals hold the belief that the responsibility for energy-saving 

initiatives primarily lies with the government, rather than linking the improvement of energy 

efficiency to their own behaviors. (Zhang & Wang, 2013) 

2.7.6 Challenges and Recommendation: Case Study UK  

Research has investigated how to effectively implement Passive House strategies in the 

UK. It has been discovered ñguidelines do not induce change, but enforcement/legislation does.ò 

(Minihane & Hashemi, 2021) 

2.7.6.1 Recommendations 

a. Gradual Change  

The recommendation is based on concerns that rapidly implementing significantly 

higher standards than what the market is accustomed to may be intimidating and negatively 

impact the domestic design and construction industry's productivity.  Therefore, the 

combination of gradual change, gradual productivity, and growing confidence leads to a 

methodical and effective implementation of Passive House standards. (Minihane & Hashemi, 

2021) 

2.7.6.2 Governmental Support 

The study emphasized that the success of the program relies on full support and funding 

from the UK Government and local authorities. They cautioned that a lack of support or 



 

 

34 

inadequate funding would lead to the collapse of the program and negatively impact 

employment opportunities for those involved. (Minihane & Hashemi, 2021) 

2.8  Knowledge Gap 

The comprehensive literature review conducted reveals significant knowledge gaps 

pertaining to the effectiveness of current sustainability policies in Dubai, particularly in the 

context of local housing. The identified gaps encompass multiple dimensions.  

Firstly, there is a notable lack of research assessing the implementation and enforcement of these 

policies. An assessment criterion is essential to determine how well intended policies are 

translated into practice and to evaluate the level of compliance among residents and 

stakeholders. Subsequently, a case study will be conducted, scrutinizing eight local residential 

dwellings to assess the implementation of the Saôfat Green Building Code and its overall 

contribution to sustainability. 

Secondly, there is a critical need to understand the perspectives and experiences of 

various stakeholders, including residents, developers, policymakers, and industry professionals. 

Exploring their viewpoints can provide valuable insights into the challenges, barriers, and 

opportunities for promoting sustainability in residential neighborhoods. 

Thirdly, a knowledge gap exists regarding the socioeconomic considerations of 

implementing sustainable practices in residential areas. This involves investigating the 

affordability aspects, cost-effectiveness, financial incentives, and potential barriers to the 

adoption of sustainable technologies and practices by both residents and developers in Dubai. 

Lastly, a significant gap in scholarly research is noted, specifically in identifying 

challenges and assessing the effectiveness of policies in implementing and translating guidelines 

in residential housing in Dubai. This underscores the necessity for more robust academic 
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exploration and research in this domain to better inform and improve current sustainability 

initiatives. 

2.9  Initiatives Design Guidelines Worldwide 

2.9.1 Germany KfW (Kreditanstalt für Wiederaufbau) 

KfW, a public development bank, actively finances and promotes sustainable 

development in various areas, including green energy, innovation, infrastructure, and education. 

It extends its funding to projects both within and outside of Germany. The bank also plays a 

significant role in lending for affordable housing and housing sustainability, supporting home 

loans, renovations, and energy upgrades. Additionally, KfW provides technical expertise and 

conducts ongoing project evaluation and research, influencing government policies and shaping 

priorities for social, economic, and environmental investment. (Kreditanstalt für Wiederaufbau, 

2018) 

2.9.2 Canada Greener Homes Grant 

The Canadian officials offer various incentives, including grants and tax credits, to 

encourage sustainable building practices. Programs like the Canada Greener Homes Grant and 

the Net Zero Homes Grant provide financial support for energy-efficient and environmentally 

friendly housing projects. (Canada, Canada greener homes initiative 2023) 

2.10 Proposed Solutions to Implement Policies 

This section will highlight the outcomes of the reviewed literature, it was witnessed that 

there is several parameters and areas of improvements that once assessed it can have promising 

results in the effectiveness of the sustainable policies related to implementation in local 

housings:  

- Governmental financial support 
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- Initiation of sustainable inspection authorities 

- Raise of awareness amongst locals and individuals 

- Regular improvisions in the green building standards 

- Stakeholders and policymakerôs input 

2.11 Factors Affecting Energy Consumption of Residential Buildings 

In the context of energy consumption, Rafsanjani (2016) delineates four key sources: the 

building's physical characteristics, the attributes of appliances and systems, the characteristics 

of occupants' energy behavior, and the influence of climate characteristics. For the scope of this 

study, my primary focus will delve into the realm of building physical characteristics. This 

includes a comprehensive examination of architectural design, building insulation, building 

orientation, and the materials employed in both construction and overall composition. 

Understanding and optimizing these facets are integral to developing a nuanced understanding 

of the building's energy consumption patterns. Rafsanjani 2016 also brings attention to several 

often-overlooked aspects within the field of energy consumption research. One critical aspect 

involves the necessity for researchers to clearly define the scope of their studies, particularly in 

terms of energy types, such as primary and final energy, or total, embodied, and service life 

energy. Failing to make such distinctions could compromise the precision of conclusions drawn 

from research results. 

Another significant consideration pertains to the timing of data collection, especially in 

the context of questionnaire surveys. The review underscores the importance of normalizing 

data based on degree dates and distinguishing between working and non-working days to obtain 

more insightful results. The choice of the energy consumption unit, whether expressed per 

capita, per household, or per square foot, has a substantial impact on decision-making outcomes. 
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Additionally, the often-overlooked factor of cost emerges as a crucial parameter, particularly 

when evaluating the trade-off between the initial cost of energy-saving materials and appliances 

and their long-term benefits. 

Furthermore, researchers are encouraged to critically assess the indirect influence of 

various factors on energy consumption. Understanding not only the direct effects but also the 

reciprocal influences of factors on each other is essential. Without considering these indirect 

effects, a comprehensive understanding of the role of factors in influencing energy consumption 

is not possible. (Rafsanjani, 2016) 

2.12 Summary of Scholar’s Findings 

Embarking on a detailed exploration of scholars' findings, this section distills critical 

insights from the literature review on sustainability in Dubai's construction industry. It 

commences by highlighting Dubai's commitment to sustainability, emphasizing the pivotal roles 

of Al Sa'fat and governmental incentives. The historical lens illuminates sustainability in 

vernacular architecture, while the contemporary examination scrutinizes the substantial impact 

of buildings on energy, materials, and water use. The UAE's global energy prominence and 

ambitious targets underscore its sustainability initiatives. However, challenges within Dubai's 

Green Building Regulations and Al Sa'fat GBRS become apparent, necessitating careful 

consideration. International comparisons and case studies from China and the UK offer 

invaluable comparative perspectives and actionable recommendations. Recognizing a 

knowledge gap, the review advocates for more research, and insights from global initiatives 

provide potential pathways to fortify Dubai's sustainability policies in residential areas. The 

ensuing sections delve into the nuanced aspects meticulously unveiled by scholars in their 

exhaustive literature exploration. 
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Table 9: Summary of Scholar Findings 

Topic Key Scholar Findings Relevance to Research 

Topic 

Sustainability in 

Dubai's 

Construction 

Industry 

- Dubai aims for sustainability due to its impact on 

global warming. - 39% of global carbon emissions 

come from the built environment.  

- Dubai's Al Sa'fat (GBRS) promotes green construction 

practices. - Limited research on the efficiency of 

sustainability policies in local residential housing. 

 - Governmental incentives are crucial for 

sustainability. 

Highlights the role of Al 

Sa'fat and governmental 

incentives in promoting 

sustainability in residential 

neighborhoods in Dubai. 

Sustainability in 

Buildings in the 

Past 

- Vernacular architecture in old areas of Dubai reflects 

past sustainability practices.  

- Natural ventilation, wind towers, and thermal mass 

were common.  

- Passive design for harsh climates without electricity. 

Provides insights into 

traditional sustainability 

practices that can influence 

current policies in residential 

neighborhoods. 

Sustainable 

Practices in 

Residential Areas 

- Buildings contribute significantly to energy use, raw 

materials, and water consumption. - UN classifies 

buildings into three paradigms: Business as usual, 

Green, and Sustainability. - Sustainable buildings 

consider social, economic, and environmental factors.  

- Various factors affect sustainability, including fuel 

consumption, water use, emissions, and more. 

Directly relevant as it 

explores factors influencing 

sustainability in residential 

areas, aligning with the 

research topic. 
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Sustainability 

Policies in the 

UAE Context 

- UAE ranks 11th in global energy production. 

 - Energy Strategy 2050 aims for 50% clean energy by 

2050. - Buildings contribute to 40% of global energy 

consumption. - Dubai's Green Building Regulations 

and Al Sa'fat GBRS are key sustainability policies.  

- Energy-efficient building design is critical for 

reducing consumption. 

Directly relevant as it outlines 

key sustainability policies in 

the UAE and their impact on 

residential neighborhoods. 

Topic Key Scholar Findings Relevance to Research 

Topic 

Overview of 

Sustainability 

Policies in Dubai 

- Dubai announced green building regulations in 2007. 

- Al Sa'fat, introduced in 2020, has Silver, Golden, and 

Platinum categories. 

 - Requirements include SRI values, green roofs, facade 

colors, and glazed facades' orientation.  

- Dubai Building Code integrates sustainability 

measures. - Challenges identified in Al Sa'fat include 

energy 

-focused measurements and insufficient water-related 

metrics. 

Provides an overview of 

Dubai's sustainability 

policies, including Al Sa'fat, 

with insights into challenges, 

relevant to the research topic. 

Benchmarking 

International 

Green Building 

Codes 

- Comparison of GBRS: Estidama (UAE), BREEAM 

(UK), LEED (USA).  

- Estidama focuses on integrated development, natural 

systems, and livable buildings. - BREEAM and LEED 

have different categories and scoring mechanisms. 

 - Lack of clear quantitative distinctions between Al 

Sa'fat certification levels.  

- Gaps in airtightness, orientation, and passive design 

strategies. 

Comparative analysis of 

international green building 

codes provides context for 

assessing the effectiveness of 

Dubai's policies. 
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Benefits, 

Challenges, and 

Barriers of Al 

Sa'fat 

- Al Sa'fat shows cost savings, with villa buildings 

achieving a 63% decrease in energy usage.  

- Challenges include an emphasis on energy metrics, 

insufficient water-related metrics, limited 

differentiation among certification levels, and 

inadequate guidance for post-certification building 

operation. 

Relevant as it assesses both 

benefits and challenges of Al 

Sa'fat, offering insights into 

its effectiveness in residential 

areas. 

Challenges and 

Barriers: Case 

Study China 

- China faces legal, administrative, financial, market, 

and social barriers to energy-efficient building policies.  

- Legal framework and enforcement are crucial. - 

Financial support, market transparency, and societal 

awareness are challenges. 

Offers comparative insights 

into challenges faced by 

another country, aiding in 

understanding potential 

barriers to policy 

effectiveness in Dubai. 

Challenges and 

Recommendations: 

Case Study UK 

- UK's implementation of Passive House strategies 

requires gradual change and governmental support.  

- Gradual change prevents negative impacts on the 

industry.  

- Full government support is essential for program 

success. 

Provides recommendations 

for effective policy 

implementation, offering 

insights applicable to Dubai's 

residential sustainability 

policies. 

Knowledge Gap in 

Dubai's 

Sustainability 

Policies 

- Lack of research on the effective implementation of 

sustainability policies in Dubai's local housings.  

- Areas for improvement include implementation 

assessment, stakeholder perspectives, socioeconomic 

considerations, and in-depth scholar studies. 

Addresses a critical gap in 

research, emphasizing the 

need for assessing policy 

implementation in local 

housings in Dubai. 
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Initiatives Design 

Guidelines 

Worldwide 

- Germany's KfW bank actively finances sustainable 

development.  

- Canada offers incentives like the Greener Homes 

Grant for sustainable housing projects. 

Offers insights into global 

initiatives, providing potential 

models for enhancing 

sustainability policies in 

Dubai's residential areas. 

Proposed 

Solutions to 

Implement 

Policies 

- Governmental financial support, sustainable 

inspection authorities, awareness raising, regular 

improvements in green building standards, and 

stakeholder involvement are proposed solutions. 

Offers potential solutions to 

enhance policy effectiveness 

in promoting sustainable 

practices in residential 

neighborhoods in Dubai. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

42 

CHAPTER 3: METHODOLOGY  

3.1 Introduction 

This chapter will discuss the various methodologies employed in this research to ensure 

accurate and comprehensive results. Previous scholars and studies in similar areas have utilized 

a combination of methodologies, particularly the integration of quantitative and qualitative 

approaches, known as a mixed-mode method. However, this research will also explore other 

methodologies to assess their applicability, considering both their advantages and 

disadvantages. The primary objective of this study is to evaluate the effectiveness of current 

policies and regulations in promoting sustainable practices in residential neighborhoods in 

Dubai. Key considerations in selecting the appropriate methodology include determining how 

to assess the existing policies and identifying the tools and techniques available to yield the 

desired outcomes. 

3.2 Research Approach and Types of Methodology 

In this study, various research approaches are available based on the available resources 

and desired outcomes. The first approach is the qualitative approach, which involves conducting 

literature reviews, gathering people's feedback, and performing comparative analysis. This 

approach aims to explore the experiences and perspectives of individuals, providing a deeper 

understanding of the effectiveness of policies and regulations. The second approach is the 

quantitative approach, which focuses on numerical analysis, simulations, and statistics. By 

collecting data and utilizing statistical methods, this approach provides objective measures to 

assess the impact of sustainability practices. Lastly, the mixed-methods approach combines both 

qualitative and quantitative methods. It involves interviews, surveys, literature reviews, and 

simulations, enabling a comprehensive evaluation of policies' effectiveness and the 
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identification of potential improvements. In the following chapters, each of these methodologies 

wil l be explained, highlighting their advantages and disadvantages. The goal is to determine the 

most appropriate approach to address the research question and provide valuable insights into 

promoting sustainable practices in residential neighborhoods. 

3.2.1 Literature Review Methodology 

A literature review is a comprehensive qualitative approach analyzing the existing 

information on a specific topic or research question. It helps researchers understand what has 

already been studied in their field to avoid duplication. A literature review goes beyond listing 

sources by analyzing and synthesizing key themes or issues. It serves as background for larger 

works or can stand alone as an independent piece of research. (Sheppard, 2019) Literature 

review have shown to be successful at providing a comprehensive understandings of other 

scholars work on the effectiveness of the policies in promoting sustainability within local 

housing communities. This approach reveals the current obstacles, trends, opportunities, and 

ways of improvements in policies to aid in promoting sustainability. 

Lu et al. (2020) emphasize the importance of future policymakers prioritizing the 

establishment of a reliable and credible database system for policy analysis to ensure accurate 

and high-quality data. They highlight the significance of information transparency, advocating 

for easily accessible databases that include essential building details, energy consumption data, 

and energy-saving recommendations. The authors also stress the need for financial support to 

overcome cost barriers and increase awareness of the benefits of post-renovation improvements. 

Additionally, they recommend the implementation of a reward-penalty mechanism to 

incentivize energy efficiency and promote the adoption of net-zero energy buildings through 

assessments and penalties. Furthermore, the authors highlight the role of smart devices in 

enhancing energy efficiency and monitoring capabilities, thereby contributing to the 
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development of smart buildings and cities. Hafez et al., (2023) conducted a systematic literature 

review on energy efficiency in buildings and its relationship to carbon mitigation and sustainable 

development. They analyzed 134 papers from reputable databases, categorizing them into 

review articles, conference proceedings, and regular articles. The review articles provided an 

overview of green building rating systems, policies, technologies, and strategies for improving 

energy efficiency. The other articles explored specific aspects of energy efficiency and proposed 

decision-making methods. The findings serve as a valuable reference for stakeholders and 

policymakers, offering motivation and guidance for future research in this field. All the 

systematic reviews have shown that they can produce promising results in achieving and 

enforcing sustainability. 

3.2.2 Computer Simulation Methodology 

Computer simulation method is the use of computer-based software to model and 

analyze models based on certain given parameters and it is useful, relatively feasible and less 

time consuming compared to real-time practical simulation and yielding a quantitative 

approach. Al  kanani et al., 2017 addresses the issue of energy efficiency in residential buildings 

in Saudi Arabia, where the heavy reliance on air conditioning systems due to the hot climate 

results in high energy consumption. The study emphasizes the need for strategies to reduce 

energy usage and proposes passive architectural design principles and insulation materials as 

viable solutions. Using Sefaira energy simulation software. Al kanani et al., 2017 conducted an 

extensive study in three major Saudi cities, evaluating the impact of insulation materials on 

energy performance. The simulations indicated that incorporating polyurethane thermal 

insulation in external walls could lead to a significant reduction of over 30% in cooling energy 

consumption. These findings highlight the potential for implementing sustainable practices and 

energy-saving design measures in the construction sector of Saudi Arabia. We can follow the 
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same methodology it assesses the effectiveness of the current polices by simulating two case 

studies of local dwellings and create a comparison analysis and therefor tackle the issues found 

in the results. 

3.2.3 Mixed-Mode Methodology 

In a mixed-mode methodology, the approach is a comprehensive blend of a quantitative and 

qualitative methods where the overview of other scholar works, questionnaires and surveys 

provide the gaps and issues of implementing sustainability in local housings and to support it 

with computer-based simulations. This approach is the optimum in case of practicality for my 

research topic. Abuseif et al. (2023) conducted a study to evaluate the effectiveness of different 

green roof settings in reducing energy consumption. They employed three methodologies: 

literature review, identification of influential parameters, and running various scenarios to test 

the impact of these parameters.The research yielded valuable insights into which parameters 

significantly influenced energy reduction. A similar approach can be applied to assess the 

current sustainability regulations in Dubai, identify the parameters affecting energy 

consumption, and create two models representing houses constructed within the past 5 years 

and within a range of 5-10 years. Through testing and comparative analysis, this approach can 

help identify gaps and propose strategies for policy enforcement. 

3.3  Pros and Cons of Research Methodologies 

3.3.1 Pros and Cons: Literature Review 

A literature review is a comprehensive process that involves critically evaluating and 

summarizing existing research on a specific topic. It goes beyond simple referencing and 

requires significant effort and skill to analyze and synthesize the available literature. However, 

it has so good and drawbacks. A literature review is a systematic process that allows researchers 



 

 

46 

to synthesize information, draw conclusions, and contribute to new knowledge. Through critical 

evaluation and summary of existing research, researchers gain a comprehensive understanding 

of the topic and become familiar with the current knowledge in their field. Literature reviews 

also help answer questions by analyzing the existing body of knowledge on a specific subject. 

On the other hand, the disadvantages of conducting a literature review include the time-

consuming nature of the process, as researchers must collect and evaluate a large amount of 

research. Identifying quality sources can be challenging due to the abundance of available 

information, particularly in less popular topics. Some literature reviews may be descriptive 

rather than critically analytical. Key aspects of a literature review involve clear organization, 

avoiding bias, and proper citation using recognized referencing systems. (Rahman, 2023) 

3.3.2 Pros and Cons: Computer-Based Methodology 

Qualitative data analysis software is advantageous due to its time-saving capabilities and 

ability to manage large datasets effectively. It offers researchers flexibility in exploring and 

interpreting data, leading to increased validity in qualitative research. However, some concerns 

arise regarding the software's potential to enforce rigid processes, and methods for accessing 

data. while disregarding more open-ended analysis. There is a risk of treating data as fixed 

entities, potentially neglecting their dynamic nature. Additionally, the learning curve associated 

with software usage, commercialization challenges, and the possibility of researchers becoming 

overly focused on technical aspects rather than analytical work are additional drawbacks to 

consider. (John & Johnson, 2000) 

3.3.3 Pros and Cons: Mixed Mode 

Mixed methods research combines qualitative and quantitative data to achieve a 

comprehensive analysis. It leverages the strengths of each approach, such as the rich insights of 

qualitative data and the generalizability of quantitative data. By integrating the two, researchers 
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can address the limitations of using either method alone. Mixed methods research offers 

flexibility in study design, allowing researchers to combine different approaches and generate 

both theories and testable hypotheses within a single study. This integration provides a broader 

perspective and enhances the understanding of the research topic. On the other hand, mixed 

methods research requires significant time, effort, and resources due to its labor-intensive 

nature. The process of collecting, analyzing, and synthesizing both qualitative and quantitative 

data is complex and often requires collaboration among interdisciplinary teams. This can result 

in higher costs compared to standalone studies. Another challenge is interpreting conflicting 

results, where discrepancies between the qualitative and quantitative findings or the presence of 

confounding variables can make it difficult to determine how to proceed. Additionally, the 

distinct forms of the two types of data make systematic comparison and integration challenging, 

potentially introducing bias during the interpretation stage. 

3.4  Research Method and Justification 

Research into policy effectiveness for sustainability, particularly in the context of 

residential neighborhoods in Dubai, requires a nuanced approach that captures both qualitative 

and quantitative aspects. Drawing on successful precedents (Abuseif et al., 2023; Lu et al., 

2020), a mixed-mode methodology is chosen to comprehensively assess the effectiveness of 

current policies. 

3.4.1 Justification of Mixed-Mode Methodology 

The mixed-mode methodology, demonstrated by Abuseif et al. (2023), combines a literature 

review, identification of influential parameters, and scenario simulations to assess the 

effectiveness of green roof settings. This approach aligns with the multifaceted nature of 

sustainability policies, demanding both qualitative and quantitative insights. 
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Lu et al. (2020) further support this choice, advocating for a mixed-mode approach to 

policy analysis, incorporating literature review, simulations, and statistical analysis. Their 

emphasis on understanding the human dimension aligns with the unique characteristics of 

Dubai's residential communities. 

The research problem centers on a critical evaluation of the effectiveness of policies 

designed to foster sustainable practices. To address this comprehensively, it is necessary to 

adopt a mixed-mode methodology that incorporates both qualitative and quantitative measures. 

Qualitative aspects, such as thorough literature reviews and homeowner perceptions, provide 

depth and context, revealing the practical implications and reception of policies on the ground. 

The quantitative component, which includes computer-based simulations of case studies 

adhering to the current green building rating system, offers empirical support and objective 

analysis. This dual approach ensures a holistic view of the Al Saôfat systemôs practical 

application, allowing for a nuanced understanding of policy efficacy and the interplay between 

regulatory intent and actual environmental outcomes. By synergizing these methodologies, the 

research can deliver a robust evaluation of Al Saôfat, underpinned by both theoretical 

perspectives and data-driven insights. 

3.4.2 Application to Dubai's Context 

Dubai's rapid urban development and diverse residential communities necessitate a 

research approach that captures the intricacies of policy implementation. Surveys and interviews 

with community members and policy-makers provide qualitative insights into experiences and 

perspectives, in line with Lu et al.'s (2020) recommendations. 

The research is designed to uncover the primary barriers to sustainable practices from cultural, 

economic, and environmental perspectives. To facilitate this, the study has formulated 10 

targeted questions, derived from key challenges highlighted in the literature review, ensuring 
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homeowner perspectives are integral to the analysis. The integration of these insights is vital for 

a comprehensive understanding of the challenges and for developing a holistic view of the 

effectiveness of sustainability policies within Dubai's residential areas. 

Additionally, computer-based simulations, as demonstrated by Al kanani et al. (2017) using the 

Integrated Environmental Solutions Virtual Environment (IESVE) software, offer a quantitative 

assessment of policy impacts on energy consumption. This approach complements qualitative 

findings and ensures a comprehensive evaluation. 

3.4.3 Integration of Research Components 

By integrating surveys, interviews, literature review, and simulations, the research aims 

to provide a nuanced understanding of the current policy landscape. This mixed-mode 

methodology, aligned with successful studies in similar contexts, seeks to identify areas for 

improvement and enforcement. 

In summary, the chosen mixed-mode methodology, blending qualitative insights with 

objective quantitative measures, is tailored to the unique characteristics of Dubai's residential 

neighborhoods. This approach forms a robust foundation for evaluating and enhancing current 

policies. 

3.5  Methodological Framework 

The figure below depicts the sequence of phases that will be followed in the research. The 

key milestones of the study involve comprehending previous research and lessons learned 

through a review of relevant literature. This will be followed by comparing the findings with 

the context of Dubai. Additionally, the research aims to identify communal feedback and the 

obstacles hindering the implementation of sustainable policies in residential buildings. To 
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achieve this, a computer-based simulation will be conducted, focusing on two case studies: one 

house built within the past 5 years and another within the past 10 years. 

Furthermore, the research will involve examining a sample of 4 houses within a specific national 

housing area. This analysis will provide valuable insights into the proportion of these 4 houses 

that adhere to the stated policies. Based on these findings, the research will then evaluate 

proposed recommendations that can significantly reduce energy consumption and promote 

sustainability. 

 

Figure 3: Methodological Framework 
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3.6  Case Study: Local Housing Community (Al Mizhar 2) 

3.6.1 Introduction  

This chapter delves into a comprehensive case study featuring eight distinct villas located in a 

residential neighborhood in Dubai. The primary goal is to evaluate the real-world 

implementation of sustainable practices within a Dubai community, encompassing residences 

constructed at various points in time. 

It's noteworthy that some of these villas precede the introduction of the green building rating 

system in 2011. Each villa serves as a unique representation of sustainable living, capturing the 

interplay between architectural design, construction methods, and homeowner choices. Through 

this analysis, our aim is to glean valuable insights into the practical application of sustainable 

practices and their alignment with existing sustainability policies and regulations in Dubai. 

In the upcoming section, one of the villas will undergo further investigation, employing 

computer-based simulations to assess current energy consumption and explore potential avenues 

for enhancing the sustainability of residential buildings 

3.6.2 Context of the Community 

Al  Mizhar second is a growing local housing community with a population of 11,967. The main 

common building type in the community is medium-sized mansions with backyards, however 

the building typology varies due individuals building preferences and that is observed in almost 

all local housing community within Dubai. Al Mizhar second has an area of 4.3 km2 with 1,242 

dwellings as in 2019 out of 1,418 available plots. according to the housing population statistics 

from Dubaihere. As shown in Figure 3. Al Mizhar 2 is surrounded by 2 main roads: Al 

Khawaneej street from the south and Sheikh Zayed bin Hamdan Al Nahyan. 
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Figure 4: Al  Mizhar 2 addressing boundary. (Google & Airbus, 2023) 

 

3.6.3 Residential Buildings Context 

The residential structures in Al Mizhar Second are relatively modern, with a significant 

portion of the construction occurring within the past two decades. Figure 4, displayed in the 

graph, chronicles the period from 1980 to 2008, starting in 1994 when only three houses were 

established. The community witnessed a consistent growth in development, with the number of 

villas surging notably from 2000 to 2004, resulting in a total of 200 residences. Notably, by 

2008, a significant 86.2% of these villas were constructed prior to the introduction of the green 

building rating system, which was announced in 2008. However, 23% of the overall constructed 

buildings adhere to the 2008 green building code, while 10.5% adhere to the 2011 green building 

rating system.   

 Considering the community's growth, as seen in Figure 5, we notice the continuous 

expansion of residential buildings, in line with what Figure 4 presents. To ensure a 

comprehensive evaluation, our case study selection covers different time periods. It includes 

villas constructed before any green building standards existed, those built according to the 2008 

regulations, and others constructed after 2011 under the green building rating system. This broad 
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approach v allows us to thoroughly assess how these policies promote sustainability across 

various timeframes and regulatory guidelines.  
0 0 3

4
1

2
0

0

1
0

7
1

1 9 8 0-1 9 8 4 1 9 8 5-1 9 8 9 1 9 9 0-1 9 9 4 1 9 9 5-1 9 9 9 2 0 0 0-2 0 0 4 2 0 0 5-2 0 0 8

1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2008

Figure 5: The increased number of villas in Al Mizhar 2 in the period between 1980 

and 2008. 
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3.6.4 Case Study Selection and Justifications 

To assess the effectiveness of current policies in the context of local housing, the case 

study involves eight villas in Al Mizhar 2, a notable local housing community in Dubai. These 

specific villas were chosen due to the homeowners' familiarity with the research and their 

consent for participation. The examination encompasses a comprehensive review of key 

architectural parameters, including energy consumption, the wall-to-window ratio, materials 

used, orientation, and passive design features. Notably, the selected villas span different 

construction periods, enabling a comparative analysis to determine whether newer constructions 

exhibit improved, similar, or reduced sustainability considerations compared to older ones. 

As shown in Figure 5, the key map highlighting the locations of the 4 villas within Al Mizhar 2 

that will be used as case studies of this analysis which will be assessed using the parameters 

highlighted above. However, these 4 villas were chosen due to permission from villa owners to 

use their plans and electric bills for the research purposes. The details of the villas in terms of 

plans and elevations will be placed in Appendix A. 

 

  

2011 2008 2001 2023 

Figure 6: The evolution of Al Mizhar second from 2001- 2023. (Google & Airbus, 2023) 
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3.6.4.1 Villa 1 

Villa number one is allocated along the frontage of Al Khawaneej street as shown in figure 

4. And it has an area of around 3,717 sqmt with dimensions of (65.9 x 65.9) sqmt. The villa 

undergoes the Dubai building codes available in 2008 since construction started 2008 and 

completion certificate was issued 2013.  

 

 

 

 

Figure 7: A local housing community in Dubai - Al Mizhar Second. (Google & Airbus, 2023)  

Al Mizhar second key 

map 
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A. Building plans 

The floor plans have an L-shape plan having the long side of the L shape oriented towards 

the North-south side and the shorter end towards the east-west side as shown in the figures 

below. Most bedrooms are in the south facade, with few in the west and north side. 

B. Window to wall ratio analysis 

The optimum WWR is between 20-25% (Bhandari & Tadepalli, 2019), however the villaôs 

overall window to wall ratio is 10.67% which is better in terms of heat transfer through radiation.  

 

 

 

 

 

 

 

 

 

A. Regulatory compliance  

Figure 11 : Front elevation  

(Dubai Municipality, 2023) 

 

 Figure 12:  

left elevation (Dubai Municipality,  

2023) 

Figure 10: right elevation  

(Dubai Municipality, 2023) 

 

 Figure 13: Back elevation  

(Dubai Municipality, 2023) 

 

Figure 9: Ground floor plan 

(Dubai Municipality, 2023) 

 

Figure 8: First floor plan.  

(Dubai Municipality, 2023) 
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The villaôs building permit was issued in 2008, however the construction period extended 

for 7 years. The villa abides by the first green building regulation system named ñgreen building 

regulations and specificationsò the one enforced in 2008. 

B. Summary 

Table 10: Summary of villa #1.  

Building Design component Description 

Orientation North-south orientation  

Height G+1+stairs roof top 

Built up area 1,362 sqm 

Passive Solar Design - 

Insulation Insulated walls and roofs 

Windows and Glazing Double glazed windows with minimal thermal bridging 

Roof Design - 

Ventilation All spaces receive adequate natural ventilation 

Daylighting All spaces receive adequate daylighting 

Space Layout Excessive number of walls within the villa 

Material Selection Concrete, stone (cladding), double glazed windows. 

Sustainable Technologies - 

Energy Efficiency - 

Water Efficiency - 

Overall Building Design The building has a wind catcher at the entrance to catch the prevailing 

wind however the area beneath is open therefor itôs not utilized. 
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3.6.4.2 Villa 2 

From an urban context, Villa number two is accessed from a local street and is situated in 

the same block as villa #1 but is not exposed to any highways therefor noise levels are lower.  

A. Building plans 

 

The design features an organic shape characterized by circular geometry, as depicted in 

figure 13. Access to the villa is located on the eastern side, with the majority of rooms positioned 

to the north to maximize the intake of natural diffused light. Additionally, there is a swimming 

pool situated in the southwestern area. 

B. Regulatory compliance  

The villa got its permit issued in 2001, hence it doesnôt abide by any green building regulation 

system. 

 

C. Summary 

 

 

Figure 14: Ground floor plan and First floor plan. (Dubai Municipality, 2023) 
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Table 11: Summary of villa #2 

Building Design component Description 

Orientation North-East orientation  

Height G+1+stairs roof top 

Plot  area 3,716 sqm 

Passive Solar Design - 

Insulation - 

Windows and Glazing - 

Roof Design - 

Ventilation All spaces receive adequate natural ventilation 

Daylighting All spaces receive adequate daylighting 

Space Layout Excessive number of walls within the villa 

Material Selection Concrete, stone (cladding), double glazed windows. 

Sustainable Technologies - 

Energy Efficiency - 

Water Efficiency - 

Overall Building Design The villa has a modern look to it, despite being built early 2000s 
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Villa 3 

The villa was permitted in 2009 and finished being constructed in 2015. 

A. Building plans 

The building typology is a rectilinear geometry with the main entry being from the south. 

The villas have most of its openings on the east and west elevations. 

 

B. Window to wall ratio analysis 

As shown in figures 13-16, the average window to wall ratio for villa no.3 is 11.10% which 

is also lower that the optimal ratio which is around 20%-25%. 

 

Figure 15: ground floor plan and first floor plan(Dubai Municipality, 2023) 
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Figure 16: Front elevation, rear, right and left. (Dubai Municipality, 2023) 

 



 

 

62 

C. Summary 

Table 12: summary of villa no.3 

Building Design component Description 

Orientation North-East orientation  

Height G+1+stairs roof top 

Built up area 826 sqm 

Permitted 2010 

Constructed 2011 

Passive Solar Design - 

Insulation - 

Windows and Glazing - 

Roof Design - 

Ventilation All spaces receive adequate natural ventilation 

Daylighting All spaces receive adequate daylighting 

Space Layout Excessive number of walls within the villa 

Material Selection Concrete, stone (cladding), double glazed windows. 

Sustainable Technologies - 

Energy Efficiency - 

Water Efficiency - 

Overall Building Design The villa has a modern look to it, despite being built early 2000s 
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3.6.4.3 Villa 4  

The villa permit was issued in 2010, and the building was finished in 2011. The building is 

north oriented however the openings are distributed all over the building envelope. The villa has 

a built-up area of 431.2 sqm. 

A. Building plans 

The plans illustrated below for villa no.4 shows that the openings are minimal. 

B. Window to wall ratio analysis 

The front elevation has the least window to wall ratio with 11%, and the other elevations 

has 13.6%,17.18%, and 14.5% for the right elevation, rear elevation, and left elevation 

respectively. The overall average window to wall ratio is 14.07%. 

 

 

 

 

 

 

 

Figure 17: ground floor plan and First floor plan (Dubai Municipality, 2023) 
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3.6.5 Residential Case Study Conclusion 

Upon evaluating four distinct residential villas within the Al Mizhar 2 national housing 

community, built across various periods, the analysis yielded several important observations. 

While not all villas of the community were assessed, the evaluation provided valuable insights, 

particularly that there is no noticeable visual distinction in sustainability between the villas. 

Furthermore, regardless of whether some villas adhered to the new Sa'fat Green Building Rating 

System (GBRS) and others did not, there were minimal differences in terms of building 

envelope characteristics. 

  

Figure 18: front elevation, right, rear, and left elevations (Dubai Municipality, 2023) 
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CHAPTER 4: SURVEY ON LOCAL AWARENESS 

4.1  Introduction 

This chapter will highlight the survey questions, key findings, recommendations, and 

avenues for future research. After assessing various building typologies within one of the 

national housing communities in Dubai, gaining insight into how residents perceive sustainable 

practices within residential buildings and assessing their level of knowledge and awareness 

becomes essential. This survey aims to shed light on the local perspective, serving as a valuable 

indicator of the existing gaps in the implementation of sustainable practices within Dubai's 

housing communities. 

4.2  Survey Design and Methodology 

4.2.1 Sampling Approach 

Purposive sampling is a non-random sampling technique used to select specific 

participants who possess certain characteristics, experiences, or qualifications that are relevant 

to the research objectives (Denscombe, 2021) The survey was intentionally distributed to local 

citizens living in Dubai who own a house, as these participants are directly associated with the 

research topic of sustainable practices in residential housing. Purposive sampling allowed for a 

focused and targeted approach to gather feedback from individuals who have a vested interest 

and direct experience in the subject matter, making their input particularly valuable for the study. 

This method was chosen to ensure that the survey responses would be representative of the 

population that directly relates to the research context. 

4.2.2 Demographics 

The survey participants are residents of Dubai with Emirati nationality. They all reside in, 

and own local villas located in various residential communities across Dubai. This diverse 
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selection of participants ensures that the survey effectively reflects the awareness and 

knowledge levels of residents. The selected sample consists of individuals aged between 22 and 

65 years. 

4.3  Survey Questions 

The survey comprises a series of questions designed to gauge the awareness, challenges, 

and perspectives regarding sustainable practices in residential housing within the local 

community. Firstly, participants are asked about their familiarity with the existing policies and 

regulations promoting sustainability in their local area. Subsequently, they are invited to share 

their opinions on the key challenges impeding the effective implementation of sustainability 

policies in local housing. Participants are then encouraged to describe any specific barriers or 

obstacles they may have observed hindering the successful adoption of sustainable practices in 

residential neighborhoods. 

To assess the level of awareness and understanding among residents regarding the 

importance of sustainable practices in housing, participants are questioned about their 

perceptions. Additionally, financial constraints, affordability, and their potential impact on the 

widespread adoption of sustainable technologies and practices are explored. 

The survey inquiries about the role participants believe the government should play in 

addressing challenges related to promoting sustainability in local housing, and whether current 

policies adequately address the unique needs and characteristics of local communities. The 

survey also delves into issues related to the enforcement and compliance of sustainability 

policies within residential neighborhoods. 

Furthermore, participants are asked to consider if cultural or social factors influence the 

implementation and acceptance of sustainable practices in local housing. Lastly, the survey 
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seeks to assess the level of collaboration and engagement between the government, private 

sector, and local communities in promoting sustainability in housing. Collectively, these 

questions aim to provide a comprehensive understanding of the state of sustainable practices in 

the local residential housing context and the perspectives on policy, challenges, and 

collaboration. 

4.4  Data Collection and Analysis  

In the data collection phase, the survey instrument was carefully designed to provide a 

comprehensive view of participants' awareness and attitudes towards sustainable practices in 

residential housing. The choices for responses were thoughtfully crafted to encompass a wide 

range of possibilities, from answers indicating a high level of awareness and familiarity with 

sustainability to those who have heard about it or are not aware at all. This approach allowed 

for a nuanced understanding of the participants' perspectives. 

A total of 40 participants were surveyed, representing a diverse cross-section of residents 

owning and living in residential villas across various communities in Dubai. This sample size 

was chosen to ensure a well-rounded perspective on how locals perceive the concept of 

sustainability within their neighborhoods. The data collected from these participants offers 

valuable insights into the level of awareness and knowledge regarding sustainable practices and 

informs the analysis of the survey results. (SurveyMonkey, 2023) 

4.5  Survey Findings  

The findings from the survey have revealed distinct trends that closely align with the 

characteristics of national housing communities in Dubai. In this section, we delve into a 

detailed analysis of the responses to each survey question. The central focus of this analysis is 

to shed light on the level of awareness and knowledge among individuals regarding sustainable 
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practices within their residential villas. Each survey question will be presented, accompanied by 

a thorough examination of the responses. Through this process, we aim to uncover valuable 

insights into how residents perceive and engage with sustainability within their local housing 

communities.  

 

4.5.1 Awareness and Knowledge Levels 

A. Question 1: ñHow familiar are you with the existing policies and regulations 

promoting sustainability in residential housing in your local area?ò  

The survey results indicate a distribution of responses as follows: 43% of participants 

reported having a moderate level of knowledge, while 40% expressed weak to no knowledge in 

the realm of sustainable practices. A minority, constituting 15% of respondents, indicated a 

strong familiarity with sustainable practices in their residential settings. (SurveyMonkey, 2023) 

 

Figure 19: Participants familiarity with existing regulations. (SurveyMonkey, 2023) 

 

B. Question 2: ñhow would you rate the level of awareness and understanding among 

residents regarding the importance of sustainable practices in housing.ò 
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The survey results reveal a range of perspectives. A minority, comprising 8% of 

respondents, express a perception of 'very high' awareness levels. The majority, accounting for 

37% of participants, describe the awareness as 'average.' Meanwhile, a substantial 32% indicate 

'low' levels of awareness, and a further 23% perceive it as 'very low.' These responses 

collectively illustrate the varying degrees of awareness and understanding among residents 

concerning the importance of sustainable practices in housing. (SurveyMonkey, 2023) 

 

Figure 20: Level of awareness and understanding amongst residents. (SurveyMonkey, 2023) 

 

4.5.2 Challenges and Barriers 

A. Question 1: ñIn your opinion, what are the key challenges hindering the effective 

implementation of sustainability policies in local housing?ò 

The survey results provide valuable insights. It becomes apparent that a significant 

proportion of participants, accounting for 43%, identify the complexity of these policies as the 

foremost obstacle to their effective implementation. Simultaneously, 25% of the surveyed 

individuals point to insufficient financial incentives as a major challenge. An additional 24% of 
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participants express their belief that resistance to change, along with complications tied to policy 

implementation, also represents a significant barrier. These diverse responses collectively offer 

a nuanced perspective on the multifaceted challenges encountered in promoting sustainability 

within residential housing communities. (SurveyMonkey, 2023) 

 

Figure 21: Challenges affecting the implementation of sustainable dwellings. 

(SurveyMonkey, 2023) 

B. Question 2: ñHave you observed any specific barriers or obstacles that prevent the 

successful adoption of sustainable practices in residential neighborhoods?ò 

Participants identified various obstacles to adopting sustainable practices in residential 

neighborhoods. Notably, 38% cited the high initial investment, 28% pointed to the absence of 

technological support, and 18% highlighted cultural resistance. A subset of respondents also 

mentioned concerns regarding governmental incentives or a lack of sustainability awareness. 

(SurveyMonkey, 2023) 
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Figure 22: specific barriers preventing the success of sustainable practices.  

(SurveyMonkey, 2023) 

4.5.3 Financial and Resources Constraints 

A. Question 1: ñAre there any specific challenges related to financial resources or 

affordability that limit the widespread adoption of sustainable technologies and 

practices in housing?ò 

When addressing the question pertaining to challenges linked to financial resources and 

affordability in the widespread adoption of sustainable technologies and practices in housing, 

participants' responses reveal several key insights. As illustrated in Figure 23, A significant 42% 

of respondents identify low financial incentives as the primary challenge. Meanwhile, 32% of 

participantôs point to the high maintenance costs associated with sustainable practices as a 

substantial obstacle. An additional 13% express concerns about the availability of insufficient 

financial options. Notably, 13% of participants provided open-ended responses, indicating 

diverse perspectives. One respondent emphasized that there is no direct relationship between 

sustainability and finance. Another highlighted the potential impact of increased financial value 

and the exploitation of users' lack of awareness, while the last participant stressed the role of 

media in raising awareness among the local community. (SurveyMonkey, 2023) 
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Figure 23:Financial and resources constraints. (SurveyMonkey, 2023) 

 

4.5.4 Governmental and Policy Perspectives 

A. Question 1: ñWhat role do you think the government should play in addressing the 

challenges faced in promoting sustainability in local housing?ò 

When examining the government's pivotal role in addressing challenges related to 

promoting sustainability in local housing, participants' feedback offers a wide range of 

perspectives. A significant 41% underscore the significance of utilizing educational institutions 

to boost awareness, emphasizing its foundational role for the government. This underscores the 

importance of integrating sustainability into educational curricula and instilling knowledge from 

a young age. (SurveyMonkey, 2023) 

In addition, 18% advocate for a more stringent regulatory approach, stressing the need 

for robust enforcement mechanisms to ensure compliance with sustainability measures. This 

group underscores the government's role as a regulator and enforcer of sustainable practices. 

Furthermore, 15% emphasize the provision of financial incentives as a crucial governmental 

function. These incentives are viewed as essential in motivating individuals and organizations 
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to embrace sustainable practices within the local housing sector. Additionally, 13% suggest that 

the government should offer financial support for research focused on technologies that can 

drive improvements in sustainable practices. This highlights the government's role in fostering 

innovation and technological advancement in the field of sustainability. Within this diverse 

spectrum of perspectives, 7% recommend enhanced collaboration with the private sector. This 

approach underscores the significance of public-private partnerships in advancing sustainability 

efforts within the housing sector. Finally, 5% provide responses categorized as 'other factors.' 

Among these, one respondent emphasizes the need for embedding sustainable practices and 

principles in the early stages of planning national housing initiatives. This perspective 

underscores the role of strategic planning and policy formulation in integrating sustainability 

into the very essence of local housing communities. (SurveyMonkey, 2023) 
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Figure 24: Government roles in implementing sustainable practices amongst local housing. 

(SurveyMonkey, 2023) 

a. Question 2: ñDo you believe that current policies adequately address the unique needs 

and characteristics of local communities regarding sustainability in housing?ò 

When evaluating the capacity of current policies to effectively meet the unique needs 

and attributes of local communities concerning sustainability in housing, survey responses 

encompass a diverse range of perspectives. Notably, 41% of respondents acknowledge a degree 

of alignment while expressing a desire for policy enhancement to better cater to local 

communities' distinct characteristics. This perspective indicates a need for policy refinement to 

improve effectiveness. 

In contrast, a substantial 30% of participants firmly contend that existing policies exhibit 

significant gaps and fall short in addressing the needs of local communities. This reflects a 

noteworthy level of dissatisfaction with the current situation, emphasizing the necessity for 

substantial policy changes and improvements. Conversely, 15% express contentment with the 
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current policies, believing that they effectively align with the specific requirements and 

attributes of local communities. This viewpoint signifies a degree of satisfaction with the 

existing policy framework. 

Lastly, 12% of participants express uncertainty, indicating they are not entirely sure 

about the policies' effectiveness in addressing the unique needs of local communities. This 

uncertainty underscores the complexity of assessing policy adequacy considering the diverse 

characteristics of local communities. (SurveyMonkey, 2023) 

 

Figure 25: the Adequacy of Current Housing Sustainability Policies for Local Communities. 

(SurveyMonkey, 2023) 

4.5.5 Enforcement and Compliance Issues 

A. Question 1: Have you encountered any issues related to the enforcement and 

compliance of sustainability policies in residential neighborhoods? 

Participant responses showcase a range of perspectives on the challenges associated with 

enforcing and ensuring compliance with sustainability policies in residential neighborhoods. 
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Notably, 38% of respondents acknowledge partial issues in policy implementation, indicating 

areas where enhancements may be required. In close alignment, 28% express concerns about 

the broader lack of compliance, underscoring the necessity for a more comprehensive approach. 

Additionally, 20% of participants reference 'other factors' contributing to these challenges, 

emphasizing the multifaceted nature of enforcement and compliance issues. Finally, 12% 

identify substantial obstacles in the realms of enforcement and compliance, highlighting the 

intricacies of this issue. (SurveyMonkey, 2023) 

 

Figure 26: Enforcement and compliance related to sustainability. (SurveyMonkey, 2023) 

4.5.6 Cultural and Social Factors 

A. Question 1: Are there any cultural or social factors that affect the implementation 

and acceptance of sustainable practices in local housing? 

38% of respondents emphasize the importance of social engagement as a pivotal driver 

for effective implementation, underlining the role of community involvement and collaboration. 
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alongside, 31% underscore the necessity for the initiation of an educational awareness program, 

highlighting the significance of disseminating knowledge and fostering awareness within the 

community. This perspective emphasizes the role of education in promoting sustainable 

practices. 

Additionally, 15% of participants contend that cultural barriers play a significant role in 

influencing the adoption of sustainable practices. This perspective points to the influence of 

cultural norms and values on the acceptance of sustainability. Equally, another 15% of 

respondents attribute challenges to a psychological restriction stemming from a lack of 

familiarity with sustainability terminology. This viewpoint highlights the importance of clear 

communication and understanding in promoting sustainable practices. (SurveyMonkey, 2023) 

 

Figure 27: Cultural or social factors survey results. (SurveyMonkey, 2023)  

 

A. Question 2: How would you assess the level of collaboration and engagement 

between the government, private sector, and local communities in promoting 

sustainability in housing? 
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Notably, 33% of respondents highlight a limited level of collaboration, indicating a 

significant gap in cooperative efforts. Additionally, 31% perceive the current collaboration as 

average but with room for improvement, suggesting opportunities for enhanced cooperation. 

In contrast, 21% believe there is no collaboration at all, underscoring the absence of cooperative 

initiatives. Intriguingly, 15% of participants view the collaboration as strong and effective, 

emphasizing the existence of successful partnerships in promoting housing sustainability. These 

diverse insights provide a comprehensive view of the state of collaboration and engagement 

among these stakeholders." (SurveyMonkey, 2023) 

 

Figure 28: level of collaboration and engagement between the government, private and local 

communitiesô results. (SurveyMonkey, 2023) 
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CHAPTER 5: IES SIMULATIONS AND RESULTS 

5.1  Introduction to Computer-Based Simulations 

In the dedicated section on computer-based simulations, this study will comprehensively 

explore sustainable practices in residential architecture. The focus of this analysis will be Villa 

#4, acting as the base case, and the introduction of an efficient case. While the base case 

represents the current state of the villa, the efficient case incorporates sustainable features such 

as optimized insulation selection, a green roof, and an optimized high-performance glazing 

system. The simulations will evaluate crucial parameters, including energy consumption, air 

temperature flow, air velocity, and daylight factor. 

The annual simulation involves a comprehensive modeling and analysis conducted over 

the course of a year. This simulation utilizes computer-based software to assess and project 

various parameters based on specific input criteria. Unlike shorter time frames, an annual 

simulation provides a more extended and encompassing perspective on the performance and 

outcomes of sustainable practices in residential neighborhoods. The simulation aims to capture 

seasonal variations, long-term trends, and potential fluctuations in factors such as energy 

consumption, temperature, humidity, and other relevant metrics. By extending the simulation to 

cover an entire year, the research gains a holistic understanding of the effectiveness and 

implications of sustainability policies, allowing for a more robust evaluation and strategic 

planning. 

Through the comparative analysis of the base and efficient cases, the study seeks to 

unveil the impact of sustainable interventions on these essential metrics. This approach aims to 

provide valuable insights into potential enhancements in energy efficiency and the overall 

environmental performance of residential structures. 
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5.2  Background on the Case Study  

The villa is the 4th villa mentioned earlier community assessment in Al Mizhar second. 

The selection of the case study for the computer-based simulation was predicated on the 

availability of explicit permission from the buildingôs owners to use the architectural plans for 

academic analysis. This ensured compliance with proprietary rights and provided a foundation 

for rigorous academic inquiry. The building, constructed after the implementation of the Al 

Saôfat GBRS, presents a relevant and current example for evaluating the applied policies, 

offering insights into the practical impact of these regulations on sustainable building practices. 

Since the villa got permitted in 2010. It has undergone and has the silver Saôfa which is the 

minimum mandatory green building regulation set for all buildings in Dubai. As shown in figure 

26. The residential building is made from concrete with stone cladding which is a typical thing 

for residential buildings around the area. The villa consists of G+1 and stairs leading to the 

rooftop. The ground floor consists of the main active spaces such as the living room, dinning, 

majlis, guest bedroom, kitchen, and washrooms, whereas the first floor is mainly a lobby with 

bedrooms. This case study aims to study how effective the policies and regulations set on the 

silver Saôfa and examine the validity of implementing different scenarios in reducing the energy 

consumption for future residential buildings. 
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Figure 29: Case study Base case. 

Table 13: Case study villa features 

Building features Description of the housing 

Year Built 2011 

Location Al  Mizhar Second (Latitude 25.24 and Longitudes 55.46 and 2m 

above sea levels) 

Orientation  Front elevation facing the south  

Occupancy  7 

Floor area  431 sqm 

Floor to Floor Height 3.5m 

Window to Wall Ratio (WWR) 14.07% 

Relative Humidity 52% 

Exterior walls 0.15m Stone cladding +0.1m concrete block+ 0.1m Extruded 

Polystyrene + 0.1m concrete block+ 0.01m plaster 
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5.3  Base Case  

The base case scenario for this study involves assessing a residential villa that adheres 

to the implemented green building code, specifically the Silver Saôfa, across three different 

seasons. The rationale for selecting these days from distinct seasons for the IES-VE simulations 

is rooted in the aim to obtain a comprehensive understanding of environmental conditions 

throughout the year. By evaluating the villa's sustainable practices on the hottest day, 

characterized by the highest recorded temperature, the study seeks insights into the impact of 

extreme heat on energy consumption and sustainable initiatives in residential areas. Similarly, 

assessing the villa on the coldest day, identified by the lowest recorded temperature, enables an 

exploration of how lower temperatures influence energy usage, insulation efficiency, and other 

sustainable practices. Additionally, simulating activities on the first day of fall, marking the 

Roof 0.016m plaster+0.05m XPS + 0.003 waterproofing material + 

0.059m cement screed+ 0.3m structural reinforced concrete  

HVAC Central Unit 

Indoor Temperature 24 Degrees Celsius 

Figure 30: Base case model in IES VE. 
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official transition into autumn, aims to evaluate the adaptability of sustainable practices during 

changing seasons. These three selected days serve as crucial benchmarks, shedding light on the 

nuanced challenges and opportunities presented by Dubai's diverse climatic conditions. 

As shown in Figure26. the accompanying temperature fluctuation graph visually underscores 

the variations throughout the year, emphasizing the chosen days and highlighting seasonal 

transitions and temperature extremes. This visual representation serves as a valuable guide for 

readers to comprehend the climatic dynamics shaping sustainable practices in Dubai's 

residential neighborhoods. 

5.3.1 Software Validation 

The reliability of the IES VE software in modeling the base case scenario is critical, 

primarily focused on analyzing energy consumption. For software validation, a detailed analysis 

was performed using a year's worth of energy consumption data obtained from the Dubai 

Electricity and Water Authority (DEWA). The data for the months of November and December 

Figure 31: Temperature fluctuations throughout the year in Dubai. 
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were not included due to the research timeline constraints, and for the purposes of this study, 

they were estimated to be 10 MWh each, based on the average of the adjacent months. This 

estimate can be found in Appendix B. The Apache energy module within the software was then 

used to simulate monthly energy usage over the course of a year. 

 Subsequently, the software's Apache energy application was employed to simulate and present 

monthly energy consumption patterns throughout the year. 

The detailed breakdown in Table.14 offers insights into actual energy consumption in 

megawatt-hours (MWh) and its corresponding cost. This dataset is then juxtaposed with the 

energy consumption derived from the IES VE base case simulations, illuminating any disparities 

in energy usage with the actual case being 3.66% less than the base case. According to studies, 

For. IES-VE simulations a 10% difference between base case and actual case is acceptable. 

(Qays Oleiwi et al., 2019) 
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Table 14: Actual and Base case energy consumptions and their difference. (Integrated 

Environmental Solutions Limited, 2023) 

Months 

Actual Energy 

Consumption Bills 

(MWh) 

Cost 

Base Case Energy 

Consumption 

(MWh) 

Difference In (MWh) 

Jan 3.732 327.47 5.5492 -1.8172 

Feb 2.982 256.6 5.4889 -2.5069 

Mar 5.340 282.11 6.6959 -1.3559 

Apr 4.336 389.84 7.6933 -3.3573 

May 5.149 479.48 9.1185 -3.9695 

Jun 7.270 739.99 9.6007 -2.3307 

Jul 8.627 918.10 10.3605 -1.7335 

Aug 11.704 1,321.95 10.5672 1.1368 

Sep 10.022 1,101.19 9.7219 0.3001 

Oct 14.220 1,682.63 8.8747 5.3453 

Nov 10.00 1,101 7.2216 2.7784 

Dec 10.00 1,101 6.0401 3.9599 

Total 

93.382 MWh 

 

9,701.36 AED 96.9325 MWh -3.5505 (3.73%) 

 

As shown in Figure 32. the observed variations in energy consumption for specific 

months can be partially ascribed to the age demographics of the occupants. The resident profile, 

particularly featuring elderly individuals, influences electricity consumption patterns, as studies 

indicate that the elderly tend to use fewer air conditioning systems. Furthermore, research has 

indicated that 28.8% of the variation in heating and cooling energy consumption can be 
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explained by household socio-economic and behavioral factors. These findings contribute to a 

nuanced understanding of energy usage dynamics in residential settings. (Chen et al., 2013) 

Factors such as judicious electricity usage habits and a preference for frequent travel collectively 

contribute to the nuanced dynamics shaping energy consumption within the residential context. 

While these distinctions may appear significant, it is crucial to recognize their inherent realism.  
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Figure 32: Graph illustrating the actual and base case energy consumption and their 

differences. (Integrated Environmental Solutions Limited, 2023) 
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5.3.2 Building Orientation  

The examination of the case study's orientation reveals that the current residential 

building primarily faces north, with varying positions of glazing openings on the façade. 

Employing IES-VE for simulations and experimenting with different building orientations. the 

objective is to pinpoint the orientation yielding the most significant reduction in energy 

consumption. Illustrated in Figure 33 and 34, a noteworthy discovery arises when the existing 

building is rotated 180 degrees, resulting in an annual energy consumption of 95.79 MWh. This 

Figure 33: Summed total system energy based on orientation. (Integrated 

Environmental Solutions Limited, 2023) 
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signifies a modest 1.1% reduction from the base case, where the villa consumes 96.9 MWh 

annually. Although this reduction might appear marginal in the context of a small residential 

energy footprint, the quest for optimal orientations remains a pivotal pursuit for enhancing 

overall energy efficiency. 

5.3.3 Building Envelope  

The residential villa strictly complies with the silver level criteria of the Sa'fa green 

building rating system, which represents the minimum mandatory standard for environmentally 

friendly construction. This entails meeting specific benchmarks such as maintaining a U-value 

of 0.57 W/m2K for external walls and floors, 0.3 W/m2K for the roof, and ensuring a window 

to wall ratio of 14% with glazing parameters adhering to a maximum U-value of 2.1 W/m2K, a 

maximum shading coefficient of 0.4, and a minimum light transmittance of 0.4. 

a. external walls 

For the base case, the external wall configuration follows the silver Saôfa which has a u-

value of 0.55 W/m2K which consists of a sandwiched concrete block with insulation in the 

middle plaster and stone cladding. 

Figure 34: Illustration of the different orientation in IESVE. 
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Figure 35: External wall u-value of u-value 0.57 W/m2K (Integrated Environmental Solutions 

Limited, 2023) 

b. Floor 

For the floors, the configuration also follows the silver Saôfa which follows a 0.517 

W/m2K u-value.  

 

Figure 36: U-value for the base case floors (Integrated Environmental Solutions Limited, 

2023) 

c. Roof 

As shown in Figure 37, and as per the followed green building regulations (Sa ôfat) for 

all silver Saôfa buildings the U-value required is 0.3 W/m2K. 

 

Figure 37:  Roof u-value. (Integrated Environmental Solutions Limited, 2023) 
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d. Windows 

As shown in Figure 38, The windows consist of a double-glazed panel with argon layer 

in the middle which accounts for a 2.1864 W/m2K which is abiding to the silver Saôfa. 

 

5.3.4 Base Case Energy Consumption 

In this section, the simulation of the base case is conducted for the previously mentioned 

seasons: summer, winter, and autumn. To enhance realism, the simulation is carried out on a 

monthly basis. 

As illustrated in Figure 44, the results depict distinct energy exposures during different 

months. In February, when the sun azimuth is at 40 degrees, there is heightened exposure on the 

south façade, resulting in a maximum energy consumption of 147.06 kWh, with a similar value 

for the roof. Conversely, in July, when the sun is higher in the sky, the south façade experiences 

Figure 39: The energy consumption in February, July, and September. (Integrated 

Environmental Solutions Limited, 2023) 

Figure 38: Base case windows u-value. (Integrated Environmental Solutions Limited, 2023) 
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relatively less exposure, leading to an energy consumption of 47 kWh, while the roof records 

227 kWh. Lastly, in September, positioned between summer and winter, the analysis for the 

southern façade yields 118 kWh, and it is anticipated that the roof's energy exposure will fall 

between the results observed in winter and summer, specifically at 195 kWh. 

5.3.5 Daylight Analysis 

In the analysis of daylight in the base case, as presented in tables 14 and 15, the average 

illuminance on the ground floor is 318 lux, while on the first floor, it is 105 lux. To establish a 

relational perspective, it is worth noting that recommended illuminance levels for a living 

room typically span between 50 and 150 lux. (Professional, 2023) Figure 38 visually depicts 

the light distribution, highlighting that on the ground floor, where active spaces are 

concentrated, daylight illuminance varies from 1000 lux near the windows to 100 lux in the 

central area, particularly the living room. Conversely, the first floor, predominantly designated 

for bedrooms and inherently darker, exhibits illuminance ranging from 0 lux to 300 lux. 

  

Figure 40: Ground floor and First floor respectively. (Integrated Environmental Solutions 

Limited, 2023) 
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Table 15: Ground floor daylight analysis. (Integrated Environmental Solutions Limited, 2023) 

Surface Quantity Values 

Min. Ave. Max. 

Working plane 1 

Reflectance=0% 

Transmittance=100% 

Grid size=0.50 m 

Area=400.300m² 

Margin=0.50 m 

Daylight factor 0.1 % 2.6 % 21.9 % 

Daylight illuminance 12.93 

lux 

317.62 

lux 

2678.04 

lux 

Sky view 1.00 1.00 1.00 

 

Table 16:  First floor daylight analysis (Integrated Environmental Solutions Limited, 2023) 

Surface Quantity Values 

Min. Ave. Max. 

Working plane 1 

Reflectance=0% 

Transmittance=100% 

Grid size=0.50 m 

Area=371.919m² 

Margin=0.50 m 

Daylight 

factor 

0.0 % 0.9 % 15.4 % 0.01 

Daylight 

illuminance 

0.83 lux 105.27 

lux 

1881.94 

lux 

0.01 

Sky view 1.00 1.00 1.00 1.00 

 

5.4  Efficient Case 

Upon thorough evaluation of the literature review, the primary factors influencing the 

building envelope have been identified and will serve as the parameters for the effective 

scenario. This approach will highlight the implementation of various requirements from the 
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platinum Sa'fa standard, examining their impact and evaluating whether they should be 

mandated, especially after considering the economic implications post-implementation. The 

scenarios derived from this analysis are detailed in Table 16. 

Table 17: Efficient case scenarios (Integrated Environmental Solutions Limited, 2023) 

No. of Scenarios Approach Element Description 

#1 

envelope 

Roof 

The use of a high insulating material for the 

roof 

#2 The creation of green roof 

#3 Wall 

The use of a high insulation material for all 

the exterior walls 

#4 

Shading 

elements 

Adding shading elements to windows in the 

south, east and west side. 

#5  window Using a triple glazed window 

#6 Combined All  Merging all the above scenarios 

 

5.4.1 Scenario #1: Roof Insulation  

The first scenario involves augmenting the roof insulation, making it thicker and 

enhancing its conductivity to achieve a lower u-value of 0.157 W/m2K. This aligns with the 

European green building rating system, as opposed to the local system that assigns the same u-
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value of 0.3 W/m2K to silver, gold, and platinum levels. Figure 39 illustrates the layers of the 

roof construction. 

 

Upon the implementation of the insulating material, As shown in Table 7,the system's 

overall energy consumption demonstrated a noteworthy 6.65% reduction in annual energy 

usage. The initial cost associated with integrating these top-tier insulating boards varies 

depending on the supplier. In the simulation, specifications were successfully met with a product 

from "Unilin Insulation (UK), known as Xtratherm," featuring insulation boards measuring 2.4 

m by 1.2 m, covering 2.8 sqm each to cover the entire roof, 156 insulation sheets are needed, 

with a total cost of approximately 67,080 AED. (InsulationGo, 2023) While this initial 

expenditure may appear substantial, the enduring advantages, particularly in terms of 

diminished energy consumption, render it a prudent and beneficial investment. 

 

 

Figure 41: Roof construction layer. (Integrated Environmental Solutions Limited, 2023) 
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Considering the prevailing electricity billing rates established by the Dubai Electricity 

and Water Authority (DEWA) at 150 AED for 2,000 kWh, evaluating this solution based solely 

on payback might not seem immediately justifiable. However, it's crucial to recognize that 

homeowners are mandated to incorporate some form of insulation. This requirement not only 

contributes to a reduction in the actual cost of high-quality insulation but also aligns with the 

broader objective of decreasing overall system energy consumption. 

Table 18: Scenario #1 energy consumption vs Base case. (Integrated Environmental Solutions 

Limited, 2023)  

Date Base case energy 

consumption (MWh) 

Scenario #1 energy 

consumption(MWh) 

Cooling sensible load 

(MWh) 

Jan 0.2037 0.2722 0.5445 

Feb 0.6661 0.6770 1.3539 

Mar 1.3564 1.2749 2.5498 

Apr 2.5261 2.3434 4.6868 

May 3.7791 3.4796 6.9592 

Jun 4.4335 4.0780 8.1561 

Jul 5.0210 4.6146 9.2293 

Aug 5.2277 4.8208 9.6416 

Sep 4.5547 4.2182 8.4365 

Oct 3.5352 3.3168 6.6337 

Nov 2.0544 1.9715 3.9429 

Dec 0.7007 0.7271 1.4542 

Total 34.0585 31.7941 63.5885 
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5.4.2 Scenario #2: Green Roof 

In the second scenario model illustrated in figure 41, the introduction of an evapotranspiration 

modeler, developed by various companies, including Green Roof Diagnostics (Green Roof 

Specialty Products, 2019), becomes pivotal. This tool empowers users to input specific location 

data, utilizing a defined equation that takes into account various parameters like humidity, 

precipitation, temperature, stress, and more. 

 

The result is a customized green roof configuration, finely tuned to the unique conditions 

of the selected location. Figure 43 visually depicts the recommended green roof layering 

designed for the specific context of Dubai. Additionally, Figure 43 provides a detailed 

breakdown of the components and layer thicknesses, revealing a resulting u-value of 0.0778 

W/m2K. The configuration of the green roof within the IES VE construction settings is 

presented in Figure 44. 

Figure 43: Green roof construction 

section suitable for Dubai climate. 

(Green Roof Specialty Products, 2019) 

Figure 43: scenario 2 model. 
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The implementation of this green roof configuration yielded a substantial reduction of 

3.5724 MWh in total energy consumption, constituting a notable 10% decrease, as depicted in 

Figure 45. 

 

Figure 44: Green roof component layering. (Integrated Environmental Solutions Limited, 

2023) 

Figure 45: Second scenario energy consumption and cooling load vs base case. (Integrated 

Environmental Solutions Limited, 2023) 



 

 

98 

5.4.3 Scenario #3: High Performance Wall Configuration with Insulation 

In this scenario, a special attention was given to the walls, recognizing their predominant 

exposure in buildings. The strategic introduction of high-performance insulation into the wall 

configuration resulted in an impressively low u-value of 0.1228 W/m2K, as illustrated in Figure 

46. The energy simulation conducted with IESVE revealed a notable reduction of 7.9387 MWh, 

marking a substantial 23.29% decrease which can be seen in figure 47. Considering that walls 

typically represent the primary area of exposure in buildings, this scenario, investigating the 

impact of integrating high-performance insulation into the walls, emerges as particularly 

noteworthy for enhancing energy efficiency.  

Figure 46: High performance wall configuration. (Integrated Environmental Solutions Limited, 

2023) 
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5.4.4 Scenario #4: Addition of Shading Elements  

The 4th scenario explores the effectiveness of incorporating shading elements to the 

southern elevation based on findings from diverse studies indicating its optimal suitability for 

shading devices. In this scenario, a 0.5 m-wide shading element was introduced on the south 

façade, and its impact was thoroughly evaluated, as illustrated in Figure 48. The simulation 

results demonstrated a notable reduction in energy consumption, amounting to 3.4036 MWh, 

corresponding to an 11.37% decrease. This strategic addition of shading elements aligns with 

the broader objective of enhancing energy efficiency and warrants consideration for its potential 

implications on the building's thermal performance and overall sustainability.  

 

 

 

 

 

Figure 47: Scenario 3 energy consumption. (Integrated Environmental Solutions Limited, 2023) 
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5.4.5 Scenario #5: Triple Glazed Windows 

The significance of glazing components lies in their dual role: maximizing natural 

daylight usage to reduce dependence on artificial lighting and concurrently playing a substantial 

part in heat transfer, constituting around 60% of a building's total heat transfer. This transfer 

occurs through conduction, convection, and radiation. Windows, vital for visual comfort, exhibit 

relatively lower insulating performance compared to other structural elements. The U-value of 

windows serves as a comprehensive heat transfer coefficient, covering all three modes. 

Conduction happens through the glass panes and the window frame, while convection 

occurs between glass layers or on the glass pane's surface. Additionally, radiation permeates 

through every element of the window. Design modifications in windows impact these heat 

transfer modes, consequently affecting the overall U-value. For example, adding an extra glass 

layer reduces conduction-based heat transfer, leading to an overall decrease in the U-value. 

Adjusting parameters like the air gap between glass layers, glass thickness, the number of layers, 

and insulation material between layers offers opportunities to balance maximizing daylight and 

managing heat transfer in building design. These adjustments provide avenues for enhancing 

the energy efficiency and thermal performance of windows.(Mehdizadeh-Rad et al., 2022). 

Figure 48: Scenario 4 energy consumption (Integrated Environmental Solutions Limited, 

2023) 
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In terms of energy consumption, for the 5th scenario, a triple glazing configuration was 

inserted, consisting of three glazing panels separated by krypton gas to achieve a 1.17 W/m2K 

U-value. As shown in figure 49 and 50. This configuration reduced the U-value from 2.1 

W/m2K to 1.17 W/m2K, resulting in a decrease in energy consumption from 34.05 MWh to 

29.175 MWh, accounting for a 14.3% reduction. 

 

 

Figure 49: Scenario 5 glazing configurations. (Integrated Environmental Solutions Limited, 

2023) 

 



 

 

102 

 

Figure 50:  Scenario 5 energy consumption. (Integrated Environmental Solutions Limited, 

2023) 

 

5.4.6 Scenario #6: All the Above Scenarios 

In Scenario 6, a comprehensive approach was taken by integrating the elements from 

previous scenarios to assess their collective influence. The scenario specifically emphasized the 

optimization of materials with high insulation and low U-values for both the roof and walls. 

Additionally, it included the implementation of green roofing and the incorporation of shading 

elements on the south façade and the triple glazing for the windows. As shown in Figure 51. 

The outcome of the simulations revealed a significant decrease in the total energy consumption 

of the system, showcasing a reduction of 16.0341 MWh, equivalent to a substantial 47%. 



 

 

103 

 

Figure 51: Scenario No.6 energy consumption vs base case. (Integrated Environmental 

Solutions Limited, 2023) 
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CHAPTER 6: DISCUSSIONS 

6.1  Survey and Simulation Overview 

The Results and Discussion section embarks on a comprehensive analysis of our 

research objectives, aiming to unravel the intricacies of sustainable practices in Dubai's 

residential neighborhoods. Employing a mixed-mode methodology, this inclusive investigation 

integrates insights gleaned from a local awareness survey alongside computer-based simulations 

conducted on a representative housing villa. This methodological synergy empowers us to 

holistically achieve the objectives set forth in our study. 

The combination of survey responses from residents, coupled with simulations on a 

characteristic housing villa, fosters a nuanced comprehension of the extent to which 

sustainability measures manifest as tangible outcomes. Through this combined lens, we gain 

valuable insights into the community's perceptions, providing a foundation for a richer 

understanding of sustainable practices in residential contexts. 

This integrated approach extends to our exploration of the barriers and challenges faced 

by policymakers and urban planners in policy implementation. By synthesizing survey data and 

simulation outcomes, we enrich our understanding of the practical hurdles impeding the 

realization of sustainable goals. This holistic perspective sheds light on the intricate dynamics 

at play and positions us to contribute nuanced and impactful insights to the discourse on 

sustainable practices in Dubai's residential landscapes. 

6.2    Local Awareness Survey Discussion 

The shaping and enforcement of regulations hinge significantly on society's 

involvement. Zhang & Wang (2013) emphasize that societal response, awareness, behavior, and 

interpretation play a substantial role in determining the successful implementation and 
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effectiveness of policies. The primary discoveries from the survey conducted on local awareness 

regarding sustainable practices in residential buildings are outlined in the following subsections. 

6.2.1 Limited Awareness 

A notable proportion of participants (43%) expressed only a moderate understanding of 

sustainability in residential housing. This suggests a potential lack of interest and knowledge 

among clients in implementing sustainable measures. The insufficient demand is rooted in 

limited awareness of the benefits of green buildings and the perception that sustainable practices 

increase costs and decrease profits. Often, the rationale for non-compliance involves the 

perceived need for additional investments in machinery, equipment, and training (Shari & 

Soebarto, 2012). Awareness efforts should extend beyond clients to include consultants, 

contractors, developers, etc., facilitated by enforcements organized by policymakers such as the 

Dubai Municipality. 

6.2.2 Challenges in Implementation  

Survey respondents pinpointed key obstacles impeding the successful execution of 

sustainability policies, with the most prevalent challenges being inadequate financial incentives 

(25%) and resistance to change along with system-related complications (24%). To effectively 

introduce and integrate sustainable practices among homeowners, it is imperative to incorporate 

financial incentives, such as reduced permit approval applications or materials costs, to promote 

sustainability as a way of life. This is particularly crucial given the substantial influence of 

financial considerations in energy policy planning and the advancement of sustainable 

development. (Rana et al., 2021) 
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6.2.3 Barriers to Adoption  

Respondents in the survey brought attention to several hurdles in the adoption of 

sustainable practices, with significant emphasis on challenges like a substantial initial 

investment (38%) and the absence of adequate technological support (28%).  

 

Figure 52: Illustration to main 4 factors to achieving sustainability. (Zainul Abidin et al., 

2013) 

Figure 52 illustrates four pivotal factors integral to achieving sustainability within the 

residential sector. First and foremost is the activation of institutional roles, encompassing 

governmental, financial, and educational entities. The second factor underscores the importance 

of ensuring the availability of a variety of green hard and soft technologies. Internal actions, 

constituting the enforcement of green building policies and vigilant monitoring of their 
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implementation, form the third crucial aspect. Lastly, the fourth factor highlights the necessity 

of influencing the market to meet and sustain affordable demand for sustainable practices. 

6.2.4 Varied Levels of Collaboration  

The survey results indicated a mixed perception of collaboration between the 

government, private sector, and local communities. While 15% felt there was strong 

collaboration and engagement, a considerable number (33%) believed there was limited 

collaboration. 

6.2.5 Cultural and Social Factors 

A substantial portion of participants (38%) emphasized the importance of social 

engagement for effective implementation. Furthermore, 15% believed that cultural barriers 

posed a challenge to adopting sustainable practices. 

6.3 Computer-Based Simulations Discussion  

This section offers a detailed examination of the findings derived from the scenarios 

formulated within the IES-VE software. The focus is on unraveling crucial aspects, including 

patterns of energy consumption, conformity with Sa'fa ratings, the impact of resident behavior, 

considerations regarding the financial viability of scenarios, and a conscientious 

acknowledgment of any inherent limitations in the simulation process. Each dimension 

contributes to a thorough comprehension of the simulated scenarios, providing valuable insights 

into their intricacies, effectiveness, and potential implications for fostering sustainable practices 

in residential housing. 

6.3.1 Energy Consumption Patterns 

The discerned energy consumption patterns, as outlined by the simulations, are shaped 

by various factors encompassing the building's physical features, occupant behaviors, the 
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number of appliances, and climate characteristics. It is essential to highlight that the simulations 

specifically focus on only two of these factors: the physical attributes of the building and the 

impacts of occupant behavior and thermal conditions. An interesting revelation emerged during 

the analysis, indicating that the majority of occupants being above 40 years old contributed to 

relatively low energy consumption. This can be attributed to their responsible usage patterns, 

influenced by the absence of children engaging in activities that typically consume more 

electricity, such as computer usage, studying, and playing rooms. 

6.3.1.1 Occupantsô Behavior 

The significance of occupants' behaviors is frequently underestimated, even though they 

play a pivotal and substantial role in determining actual energy consumption. As illustrated in 

Figure 53, occupants contribute both passively, through their bodies' metabolic heat production, 

and actively, by engaging in activities such as using lighting, HVAC systems, hot water, 

appliances, or opening windowsðall of which contribute to energy consumption. 
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6.3.2 Energy Consumption Savings  

As shown in figure 54. A considerable variation in energy consumption reduction across 

the different scenarios, ranging from 6.65% to 47%. However, it's important to recognize that 

environmental success does not always equate to economic feasibility. Therefore, a thorough 

understanding of the payback periods for these solutions is essential, which will be explored in 

the forthcoming sections. 

Figure 53: The relationship between occupants' behavior and energy consumption 

adapted from Delzendeh et al., 2017. 
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Figure 54: Energy consumption of the different scenarios. (Integrated Environmental 

Solutions Limited, 2023) 

6.3.3 Economic Analysis  

The scenarios exhibited differences in their effectiveness regarding energy consumption. 

It is crucial to emphasize that this effectiveness is intricately tied to feasibility and an 

understanding of long-term costs. For example, introducing a green roof tailored to our climate 

may involve a significant initial investment. However, the numerous environmental and social 

advantages, including mitigating the heat island effect, providing space for planting, and 

reducing overall energy consumption, ultimately lead to a decrease in electricity bills.  

6.3.3.1 Scenario #1: Roof Insulation 

a. payback period  

To evaluate the economic viability of high-performance roof insulation, an in-depth 

comparison of various insulation materials is necessary. In compliance with the regulations of 

the Dubai Municipality, insulation is mandated to meet specific U-value requirements. Opting 

for superior insulation not only familiarizes the market with advanced options but also, if 

supported by government incentives, it could become a sustainable and preferred solution. 
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However, the simulations have shown a 6.65% reduction in energy consumption. The 

subsequent section will detail its cost-effectiveness by examining the payback period. 

For the replacement of wall insulation with as higher performance insulation which for the 

selected case study it will cost 67,080 AED. as shown in the payback analysis Equation 1.it 

resulted in a payback period of around 105 years which indicates the economic viability of this 

scenario is low. 

- Total annual energy consumption cost=9,700 AED 

- The annual savings after implementing the green roof=9,700x6.65%=645.05AED 

- Cost of implementing green roof= 50,000 AED depending on roof area. 

 

Equation 1: Payback period for roof insulation. (Author,2023) 

╟╪◐╫╪╬▓ ▬▄►░▫▀
ὅέίὸ έὪ ὥὨὨὭὲὫ ὥ ὬὭὫὬὩὶ ὭὲίόὰὥὸὭέὲ άὥὸὩὶὭὥὰ

ὃὲὲόὥὰ ίὥὺὭὲὫί
ὴὩὶὭέὨ 

 

╟╪◐╫╪╬▓ ▬▄►░▫▀
φψȟπψπ ὃὉὈ

φτυȢπυ
ρπυȢυτ ώὩὥὶί 

6.3.3.2 Scenario #2: Green Roof 

While green roofs offer substantial environmental  benefits, their high initial costs can 

discourage their adoption by homeowners and developers. Globally, various incentives such as 

tax abatementsðlike the $5.23 per square foot offered in New York Cityðand subsidies, like 

Switzerland's model where only 20% of the green roof cost falls on the building owner, help 

mitigate these expenses. In certain jurisdictions, green roofs are obligatory for large buildings, 

exemplified by Copenhagen's requirement for new buildings with shallow-pitched roofs to 

feature green roofs. 
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My computer-based simulations, which concentrated on green roof implementation, 

showed a promising 10% reduction in total energy consumption, although this figure is subject 

to fluctuation based on multiple variables. I utilized a configuration of extensive green roofs, 

but alternative designs could also deliver comparable reductions in energy use. Elaouzy & El 

Fadar (2022) examined the impact of green roofs on residential buildings with EnergyPlus, 

similar to my second scenario, but their research spanned different climates, as opposed to my 

Dubai-focused study. Their results showed savings in energy consumption ranging between 

21.3% to 66%, with the efficiency being dependent on factors such as climate, plant species, 

and the thermal conductivity of the soil. They highlighted the advantage of using shade-

providing plants in hotter climates. Nonetheless, the practicality of green roofs is often 

questioned due to the perceived imbalance between their environmental advantages and the 

financial outlay required for their initial installation, maintenance, and operation (Elaouzy & El 

Fadar, 2022). 

Green roofs not only diminish thermal ingress but also enhance the aesthetic of buildings 

and help counteract urban heat islands. Nonetheless, the costs associated with them, 

encompassing initial, operational, and upkeep expenses, pose a significant hurdle. Mahmoud et 

al. (2017) examined the financial implications of green roofs in hot and humid climates and 

discovered that all green roof options yielded negative Net Present Values (NPV) over a 19-

year period. It was only in the 20th year that NPVs became positive, with a substantial increase 

by the 40th year. However, their research concluded that, particularly in Saudi Arabia, green 

roofs do not currently present a financially sound energy conservation measure, largely due to 

the heavily subsidized electricity rates.In Dubai, Eng. Yousuf Abdullah  head of the permit 

section in the building department in the Dubai municipality has stated to WAM ( emirates news 

agency) that the cost to build any green roof ranges between 10,000 AED to 50,000 depending 
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on the roof areas. The municipality tried providing promotional incentives by adding extra 25% 

roof area to what is approved. (WAM , 2009)  

b. payback analysis  

Equation 2 indicates that the payback period for installing a green roof, without including 

operational and maintenance costs, is 51 years. This additional expenditure will increase the 

initial outlay. Consequently, the green roof configuration in the scenario that resulted in a 10% 

energy consumption reduction is not economically justifiable, rendering it an impractical choice. 

However, there is a need for further research into alternative green roof configurations that could 

significantly reduce energy consumption and offer a shorter payback period. 

- Total annual energy consumption cost=9,700 AED 

- The annual savings after implementing the green roof=9,700x10%=970 AED 

- Cost of implementing green roof= 50,000 AED depending on roof area. 

Equation 2: 'ÒÅÅÎ ÒÏÏÆ ÐÁÙÂÁÃË ÐÅÒÉÏÄ(Author,2023) 

╟╪◐╫╪╬▓ ▬▄►░▫▀
ὅέίὸ έὪ ὭάὴὰὩάὩὲὸὭὲὫ ὫὶὩὩὲ ὶέέὪ

ὃὲὲόὥὰ ίὥὺὭὲὫί
ὴὩὶὭέὨ 

╟╪◐╫╪╬▓ ▬▄►░▫▀
υπȟπππ ὃὉὈ

ωχπ
υρ ώὩὥὶί 

6.3.3.3 Scenario #3: Wall Insulation  

In comparison to scenario 1, incorporating enhanced insulation on the walls in scenario 

2 acknowledges the increased need for insulation due to the larger wall surfaces. Nonetheless, 

following the same principle, the reduction in energy consumption remains significant when 

implementing multiple scenarios. Due to difficulty in retrieving the wall insulation pricing. 

Getting the precise payback period was not possible. 
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6.3.3.4 Scenario #4: Shading Element on the South Façade 

The integration of shading elements comes in diverse sizes and materials, each with a 

unique impact on a building's energy consumption and the penetration of natural light into 

specific areas. As illustrated in Figure 55, Shading configurations encompass overhangs, 

vertical louvers, horizontal louvers, and egg crate designs that amalgamate both vertical and 

horizontal elements. The computer-based simulation demonstrates that the incorporation of the 

egg crate configuration is expected to result in an 11.37% reduction in energy consumption. 

Whether these shading elements are incorporated into the initial villa design or added later, they 

offer a range of options. Nevertheless, the feasibility of each option depends on a 

comprehensive, case-specific feasibility analysis. Moreover, if the residential building is 

meticulously designed from its early stages to integrate passive design strategies, it can provide 

an environmentally and economically sound solution. (Omar Elshiwihy & Nasarullah 

Chaudhry, 2019) 

 

Figure 55: Different shading configurations. (Omar Elshiwihy & Nasarullah Chaudhry, 2019) 

 

6.3.3.5 Scenario #5: High-Performance Glazing Windows 

In the context of Dubai's hot arid climate, window openings stand out as the primary 

contributors to heat gains, primarily due to their comparatively high U-value in relation to walls 

and roofs. Factors such as thermal bridges and air leaks can exacerbate unwanted heat transfer. 
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While advanced window technologies offer potential mitigation, the adoption of triple glazed 

windows incurs a higher cost compared to single and double glazing. 

Mehdizadeh-Rad et al. (2022) stress that the practicality of opting for triple glazed 

windows hinges on the building's daytime usage. If the building has prolonged daytime 

occupancy and an extended service life, the use of triple glazing may be justified. However, the 

viability of this choice is intricately linked to prevailing electricity prices. In the present 

scenario, employing a double-glazing system for the case study resulted in an electricity cost of 

9,701.36 Emirati Dirhams. In contrast, the estimated cost for implementing a triple glazing 

system would be 8,327.90 AED, as calculated using the provided equation 3. 

Conclusively, the integration of more efficient window glazing appears to be a feasible 

prospect in the near future. The potential for feasibility increases if efficient glazing becomes 

more prevalent in practical applications, leading to reduced market prices through bulk 

production. This, in turn, can significantly decrease the payback period. Encouraging potential 

investors to support these projects can facilitate mass production, ensuring cost-effectiveness, 

heightened demand, environmental conservation, and a subsequent reduction in the market price 

of efficient windows. 

Equation 3: scenario 5 reduction in total electricity bill. (Author,2023) 

ὲὩύ ὩὰὩὧὸὶὭὧὭὸώ ὦὭὰὰρ
ὙὩὨόὧὸὭέὲ ὴὩὶὧὩὲὸὥὫὩ

ρππ
ὼ ὥὧὸόὥὰ ὩὰὩὧὸὶὭὧὭὸώ ὦὭὰὰ 

ρ
ρτȢσϷ

ρππ
ὼωȟχππ ὥὩὨ 

ψȟσςχȢωπ ὥὩὨ 

a. Payback period analysis 

For the case study, the cost of double glazing was 250 AED per square meter, totaling 

29,642.25 AED for 39 windows covering 118.569 sqm. Triple glazing, at 350 AED per square 
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meter, would cost 41,499.15 AED. (WINDOOR PLASTIC INDUSTRIES L.L.C, 2023) With 

annual energy savings from the window replacement calculated at 1,387.1 AED, the difference 

in cost between double and triple glazing is 11,856.9 AED. As shown in Equation 4. The 

payback period, the time it takes for savings to cover costs, is 8.5 years, indicating that after this 

period, the upgrade from double to triple glazing starts to pay off financially. Considering the 

lifespan of double-glazed windows ranges from 20 to 50 years (© Everest 2020 Limited, 2020), 

this investment could be worthwhile in the long run. Assuming the lifespan of the triple glazing 

is 20 yearsô owners would be saving approximately 15,883.1 AED by installing the triple-

glazing windows. 

- Total area of glazing in the 4 elevations: 118 m2 

- Cost of the double glazing: 250 AED/m2 

- The annual energy cost of the base case=9,700 AED 

- The annual savings after replacing the window=9,700 x 14.3% =1,387.1 AED 

- Cost of triple glazing: 350 AED/m2 

- Total cost of triple glazing =41,499 AED 

- Difference between the triple glazing and double glazing= 11,856.9 AED 

Equation 4: payback period equation for the 5th scenario. (Author,2023) 

╟╪◐╫╪╬▓ ▬▄►░▫▀
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ὃὲὲόὥὰ ίὥὺὭὲὫί
ὴὩὶὭέὨ 

╟╪◐╫╪╬▓ ▬▄►░▫▀
ρρȟψυφȢω ὃὉὈ 

ρȟσψχ ὃὉὈ
ψȢυ ώὩὥὶί 

 

6.3.3.6 Scenario#6: All the Above Scenarios 

In developing scenario six, which amalgamates all previous scenarios, it is imperative 

to holistically consider all pillars of sustainabilityðenvironmental, economic, and energy 
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aspects. The comprehensive nature of this scenario demands a multifaceted approach to ensure 

that the cumulative impact aligns with the overarching goals of sustainable development. 

Integrating each element requires careful analysis to balance the interaction between reduced 

environmental footprint, economic feasibility, and energy efficiency. The outcome of such an 

integrated scenario is pivotal in crafting a sustainable model that can be replicated and scaled 

up within the context of Dubai's urban development. 

Upon conducting payback analyses for each individual scenario, a significant 

observation is that not all scenarios guarantee cost-effectiveness. While some may offer 

substantial energy savings, their financial return may not be as immediate or substantial as 

desired. This underscores the importance of a selective approach when implementing various 

sustainability strategies, emphasizing the need for solutions that are both environmentally 

beneficial and economically viable. The findings from these analyses are critical in informing 

stakeholders, enabling them to make informed decisions that balance short-term investments 

with long-term gains for the community and the environment. 
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Figure 56: A graph showing the percentage of energy consumption reduction per scenarios.  

 

6.4 Survey and Computer-Based Simulation Relationship 

The interplay between the survey findings and simulation results is a crucial aspect of 

this research, illustrating the practical application of sustainability within Dubai's residential 

communities. The survey provides a qualitative snapshot of homeowner awareness and attitudes 

towards sustainable practices, revealing a spectrum of understanding and engagement with the 

Al Saôfat Green Building Rating System. These insights set the context for the simulations, 

which quantify the real-world impact of these practices on energy consumption. By comparing 

the survey responses with the simulated energy savings, this study uncovers the relationship 

between resident awareness and the efficacy of sustainability measures. For instance, where the 

survey indicates a gap in knowledge, the simulations demonstrate the potential for significant 

energy reduction, suggesting that increasing awareness could lead to broader adoption of 

effective sustainability practices. This bidirectional relationship underscores the need for a 

cohesive strategy that combines education and policy enforcement to fully realize the benefits 

of green building initiatives. 
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The comparative analysis of survey and simulation data offers actionable insights for 

policymakers and urban planners. It becomes clear that the efficacy of sustainability initiatives, 

as forecasted by the simulations, is partly contingent on the level of awareness and participation 

by the end-usersðthe residents. The scenarios that indicate substantial energy savings not only 

validate the potential of the Saôfat policies but also highlight the importance of resident 

engagement as a pivotal factor for success. Bridging the gap between these two data streams, 

our study advocates for a holistic approach in policy formulationðone that equally weighs the 

technical solutions and the sociocultural dynamics that influence their adoption and 

effectiveness. 
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CHAPTER 7: CONCLUSION AND RECOMMENDATIONS 

The study methodically achieved its aims and objectives through comprehensive 

research methods, as outlined in your dissertation. The primary aim of assessing the 

effectiveness of existing policies and regulations to promote sustainable practices in residential 

buildings was met through an integrated approach that combined literature reviews, local 

insights, and computer-based simulations. These components were essential in fulfilling each 

research objective: 

1. The identification of current policies and regulations aimed at promoting sustainable 

practices in Dubai's residential neighborhoods was conducted in Chapter 2, where a 

thorough literature review provided a foundational understanding of the existing policy 

framework. 

2. To evaluate the effectiveness of these policies and regulations, Chapters 4, 5, and 6 

presented a multi-angle examination involving case studies, resident surveys, and 

simulation data to measure the policies' impact in practical settings. 

3. An analysis of the factors influencing the implementation and effectiveness of the 

policies was carried out through the literature review in Chapter 2, which offered 

theoretical insights, and the computer-based simulations in Chapter 6, which provided 

empirical evidence of their application. 

4. The awareness and perceptions of residents towards sustainability policies were assessed 

in Chapter 5 through a survey. This gave a qualitative measure of the community's 

engagement and the potential for policy uptake. 
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5. Finally, the barriers and challenges faced by policymakers and urban planners were 

discussed in Chapter 7, which synthesized the study's findings to understand the 

obstacles in implementing these sustainability initiatives. 

the subsequent discussion will shed light on key research limitations and offer significant 

recommendations and potential areas for future work. 

7.1  Summary of the Research 

In the culmination of this study, the analysis of the six scenarios has identified Scenario 

#6 as the most environmentally impactful, offering a reduction in energy consumption by 47%. 

This scenario embodies the integration of high-performance insulation, green roofing, shading 

devices, and triple-glazed windows, presenting an actionable model for elevating energy 

efficiency in Dubaiôs residential construction. The environmental gains from this scenario align 

with both the regional ambitions for sustainable development and the global imperative to 

reduce carbon emissions. 

However, a profound insight arises when juxtaposing this scenario against the literature 

review findings, which highlighted a significant research gap in assessing policy 

implementation and stakeholder compliance. The feasibility study and payback period analysis 

conducted herein respond directly to this gap, providing a nuanced understanding of the 

economic and practical dimensions of implementing the Saôfat Green Building Code. While 

Scenario #6 demonstrates environmental viability, its economic analysisðindicating a payback 

period of 51 years for the green roofing elementðilluminates the complexities involved in 

policy application and stakeholder adoption. 

This study not only underscores the potential for environmental optimization through 

scenarios like #6 but also calls for a balanced approach that integrates the economic realities 
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facing residents and developers. By doing so, the study bridges the identified knowledge gaps 

with practical research outcomes, suggesting that enhancing policy frameworks and stakeholder 

engagement strategies are as crucial as technical interventions. Therefore, the study concludes 

by advocating for an integrative sustainability strategy that harmonizes the high environmental 

aspirations of the Saôfat system with the economic and practical considerations revealed through 

the survey and payback period analysis, ensuring that sustainability is both an environmental 

and economically attainable goal for Dubai's residential sector. 

7.2  Research Limitation  

The primary objective of this research is to evaluate the efficacy of existing policies and 

regulations in promoting sustainable practices. Several limitations were encountered across 

various facets of the study. 

7.2.1 Case Study Samples 

From a methodological standpoint, the selection of case study samples relied on 

obtaining approval from villa owners for the academic use of their residences. However, owing 

to confidentiality constraints, a comprehensive analysis of a larger sample of residential villas 

within the national housing context in Dubai was not feasible. 

7.2.2 Energy Consumption Parameters 

In this research, the selection of scenarios for assessing energy consumption was based 

on various building characteristic components. However, it is important to acknowledge certain 

limitations within the scope of the study. Factors such as the efficiency of appliances, variations 

in human behavior, and climate conditions were held constant. While these constants allowed 

for a controlled analysis of the building characteristics, they also represent limitations as they 

do not account for the dynamic nature of real-life energy use. Future studies could benefit from 
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incorporating these variables to provide a more comprehensive understanding of energy 

consumption patterns in residential buildings. 

7.2.3 Sa’fat Standards 

The research might not cover all aspects of the Sa'fa standards, focusing only on certain 

components of the building envelope, which may not provide a complete picture of the overall 

sustainability impact. 

7.3  Recommendations  

Drawing from an extensive literature review, local perspectives on sustainable living, 

and computer-based simulations, this study has investigated the implementation of the silver 

Sa'fa standardðthe minimum mandatory rating for all residential buildings in Dubai since 

2011ðand various efficiency-enhancing scenarios. These scenarios included improvements to 

roofs, walls, glazing, the addition of shading elements, and a comprehensive scenario combining 

all these variables. The results revealed a significant reduction in energy consumption, with 

savings reaching up to 47%. 

The study highlights a critical need for enhanced awareness campaigns. The survey 

results indicated a low level of familiarity with sustainable practices among participants, 

underlining an urgent requirement for comprehensive campaigns. These campaigns should 

target not only residents but also consultants, contractors, and policymakers. Such initiatives 

could be spearheaded by the Dubai Municipality to bolster the enforcement and facilitation of 

awareness programs. 

Furthermore, the survey results suggest a strong consensus on the necessity of 

government support for building sustainable developments. This support could take the form of 

both financial and non-financial incentives. Financial incentives might include subsidies or tax 
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benefits for adopting sustainable building practices, while non-financial incentives could 

encompass expedited permitting processes or public recognition programs. These incentives 

would serve as a catalyst, encouraging the adoption of sustainable practices in the development 

of Dubai's residential areas. 

7.3.1 Implementation Framework 

To enforce the platinum Sa'fa standards effectively, a comprehensive implementation 

framework is proposed. As shown in Table 19, This framework encompasses various 

components that bring together different departments and stakeholders to ensure the successful 

adoption and integration of these standards. 

 

Table 19: Proposed implementation framework. 

 Formation of Task Force Resposiblity 

1 Stakeholders enegagment 

and collaboration 

building permit department, urban planning and quality 

of life department 

2 Workshops and training 

programs 

Human resources departments, Dubai building permit 

department 

3 Policy development and 

revision 

Legal department 

4 Public awareness campaigns Universities, governmental entities, institutions 

5 Incentive programs Finance department, building permit department, urban 

planning and quality of life department 
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6 Integration with existing 

processes 

Building permit department 

7 Regular monitoring and 

reporting 

Task force and building inspection team 

8 Community Feedback 

Mechanism 

Residents and building inspection team 

 

7.3.2 Proposed Building Permit Process 

The current building permit process within the Dubai Municipality is a structured 

sequence designed to ensure that all architectural, structural, and MEP (Mechanical, Electrical, 

and Plumbing) plans are thoroughly submitted and reviewed. Initially, all drawings are uploaded 

to the DM BPS (Dubai Municipality Building Permit System) portal. These applications are 

then meticulously checked by the building permit section. Following a successful review, permit 

approval is granted. Subsequently, the payment of fees is required, after which the permit is 

officially issued. The final step in the process is the issuance of the building completion 

certificate, which signifies the end of the construction process and compliance with all relevant 

regulations. 

To encourage homeowners to comply with the platinum Sa'fa standards, a revised 

process is being proposed. This enhanced process also begins with the submission of all 

architectural, structural, and MEP drawings into the DM BPS portal. However, it introduces 

expedited application reviewing by the building permit section, offering a more streamlined 

experience. Upon approval of the permit, homeowners are incentivized with discounted 

payment fees, making adherence to the platinum standards more attractive. Once the permit is 
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issued, the process extends to include construction supervision and regular monitoring by the 

inspection team, ensuring adherence to standards throughout the construction phase. The 

process concludes with the issuance of the building completion certificate, which, under the 

proposed process, also affirms compliance with the higher standards set forth by the platinum 

Sa'fa. 

7.4  Future Works 

The scope of this research provides a foundational understanding of the Saôfat Dubai 

Green Building System's impact on sustainability within residential environments. However, 

the ever-evolving nature of sustainable technologies and practices suggests a wealth of 

opportunities for further exploration. Future studies are essential to delve deeper into alternative 

scenarios that could enhance energy efficiency and cost-effectiveness in urban residential 

design. 

One potential avenue for subsequent research is the investigation into the application of 

phase change materials (PCMs). PCMs have the potential to significantly reduce energy 

consumption for heating and cooling by leveraging their thermal storage capacity. (Zhang et al., 

2023)Understanding the best practices for integrating PCMs into residential buildings in Dubai's 

unique climate could prove invaluable. 

Additionally, the adoption of advanced glazing techniques, such as quadruple glazing, 

warrants thorough examination. Future research should assess the viability of such glazing in 

terms of energy savings, cost implications, and suitability in the local context. Studies could 

compare the performance of quadruple glazing against current standards to determine its 

practical benefits. 

Other potential studies may include but are not limited to: 
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- The long-term impacts of green roofs and other green infrastructure on urban 

microclimates. 

- The effectiveness of integrating renewable energy sources, such as solar panels, in 

conjunction with the Saôfat standards. 

- The role of smart home technologies in enhancing energy efficiency within the 

framework of the Saôfat system. 

- Socioeconomic studies examining the willingness of residents to invest in green building 

measures and the perceived value of such investments. 

Through continued research in these areas, stakeholders can gain a clearer picture of the 

most effective strategies for sustainable development. The aim is not only to refine and improve 

the existing Saôfat system but also to stay at the forefront of sustainable innovation, ensuring 

Dubai remains a leader in green urban living. The pursuit of such knowledge is critical to 

shaping a sustainable future that meets environmental goals while also aligning with the 

economic and social needs of the community. 
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Appendices 

Appendix A 

Case study drawings  

Villa #1: 

Ground floor and First floor plans: 
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Villa #2: 

Ground floor plan: 

 

First floor plan: 
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Villa #3: 

Ground floor plan: 
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First floor plan: 
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Villa #4: 
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