
Proposal for Saudi green city guidelines

Item Type Thesis

Authors Al-Kesmi, Sanaa A.

Download date 23/05/2023 20:10:34



 
 

1 
 

      
                           Effat University  

                            Collage of Architecture and Design  

                            Department of Architecture 

 

 

Proposal for Saudi Green City Guidelines: 

The Case of Jeddah City 

 

A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of 

MSc. In Urban Design and Practice 

 

 

By 

Sanaa A. Al-Kesmi 
                                     

 

 

 

 

 

Supervised by 
 

Dr. Mady Mohamed 

Associate professor of architectural and environmental design of buildings, 

Effat University 

 

Dr. Muhammad Al-Surf  

Assistant Professor of Architecture, Effat University 

 

 

Sha.28.1439 H. – May.14.2018 AD. 





 
 

2 
 

. 

Effat University  

Jeddah, Saudi Arabia  

Deanship of Graduate Studies and Research  
 

 

This thesis, written by Sanaa A. Al-Kesmi under the direction of her thesis supervisor and 

approved by her thesis committee, has been presented to and accepted by the Dean of Graduate 

Studies and Research on Urban Design and Practice, in partial fulfillment of the requirements 

for the degree of MASTER OF SCIENCE in Urban Design. 

 

 

 

 

 

Thesis Committee  

 

Thesis Supervisor  

Name:--------------------------------------  

Signature:----------------------------------  

Co-supervisor/member  

Name:--------------------------------------  

Signature:----------------------------------  

Co-supervisor/member  

Name:--------------------------------------  

Signature:---------------------------------- 

External Member  

Name:--------------------------------------  

Title:----------------------------------------  

Signature:----------------------------------  

Member  

Name:--------------------------------------  

Title:----------------------------------------  

Signature:----------------------------------  

 

 

Department Chair  

Name:------------------------------------  

Signature:--------------------------------  

Dean of the College  

Name:------------------------------------  

Signature:--------------------------------  

Dean of Graduate Studies & Research  

Name:-------------------------------------  

Signature:---------------------------------  

 

 

 

 

 



 
 

3 
 

Declaration of Authenticity 
 

I, Sanaa A. Al – Kesmi, declare that all the sources used in this research paper are my own work, 

or fully acknowledged. I understand that if at any time it is shown that I have significantly 

misrepresented material presented to the College of Architecture at Effat University, any degree or 

credit awarded to me on the basis of the material may be 

revoked. 

 

 

 

Sanaa A. Al-Kesmi  

Signature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

4 
 

Abstract 

Contemporary cities continue to face major environmental challenges, due to constant rapid 

urbanization. Furthermore, the governments of global cities are taking into consideration the 

green city approach and, converting their cities’ weaknesses into opportunities. As the 2030 

Saudi vision continue to support the concepts of smart growth with a vision of fostering 

economic growth and development whilst, ensuring that natural assets continue to provide the 

resources and environmental services that strengthen the country’s foundation, by reviewing 

the principles of green cities and measuring sustainability key performance indicators. This 

thesis investigates several sustainable systems in order to develop the most applicable green 

system for the Saudi context. The investigation analyzed various criteria with more focus on 

cultural, regional climate, development scale, total knowledge, indicator dimensions, and 

financial access. Further to this investigation, the researcher developed a comparative study 

between the STAR community rating system, peril community rating system of Estidama, and 

Indian green building council which are the three highest ranked systems to reach compatible 

system with the Saudi context. Furthermore, the proposed green system is validated through 

triangulation method that include selected experts and professionals in interviews and 

questionnaires. In addition, analysis for sustainable city like the context of Jeddah. The findings 

of this research will analyze the potential of Jeddah city to be developed into a green city 

through setting guidelines to achieve successful green development.  

Keywords 

Key performance indicators – green city - guidelines- sustainable assessment – Jeddah – 

Saudi Arabia – Saudi Vision 2030  
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1. Introduction  

1.1 Research Background  

More than half of the world’s population will live in cities by 2050, and people living in urban 

areas are expected to increase by 70% (UN, 2015). The rapid urbanization has been reflected 

in the development of cities around the world causing environmental problems such as low air 

quality, traffic congestion, limited land resources, pressure over water recourses, and the 

challenge of solid waste. Cities are the major reason of pollution, by consuming more than 78% 

of total energy and produces 60% of carbon dioxide and greenhouse gases emissions result of 

using energy generations, industry, vehicles and biomass. Therefore, the current climate change 

is challenging cities to reduce their impacts and re-adjust to changing condition, (UN Habitat, 

2012).  

       The governance structure of cities can plan and manage to be efficient and innovative. 

Moreover, the local authorities can demonstrate the causes of pollution and create solutions to 

adapt to minimize the impacts of pollution. According to UN-Habitat, many cities around the 

world recognize the importance of conserving the environment through setting targets and 

plans to reduce the greenhouse gasses emissions and enhance the local economic development 

(UN Habitat, 2012). The 2030 Saudi vision responds and developed long - term aims to address 

the environmental issues based on the priorities of the General Authority of Metrology an 

Environment Protection (GAMEP). Findings of the comprehensive plan conducted by Jeddah 

Municipality in cooperation with the united nation development program (UNDP) address the 

issues of environmental management of solid waste, climate change and the impact of air 

pollution, maritime and coastal environment, environmental promotion of sustainable 

consumption patterns, conservation of natural resources through rational consumption of water 

and electricity, and health and environment (Saudi National Portal, 2017).  

      The green city approach allows cities to benefit from several sectors and mainly targeting 

the environmental sector to limit the challenges. The main aim of this approach is to increase 

the sustainability of urbanized areas. Moreover, Green cities are resilient in the face of the 

environmental disasters and the infection diseases (Manea, 2014). The sustainable approaches 

were developed to improve the city design. These approaches aim to sustain and enhance the 

urban environment through achieving the three sustainability pillars which are: environmental 

stewardship, social paradigm, and economic prosperity at the city scale.  
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Moreover, the ultimate goal of the sustainable approach is to reach a systematic resilient 

balance between the three pillars which is important to the implementation of regulations and 

actions regarding the sustainable approach (Legrand, 2017).        

1.2 Research Problem    

The studies highlighted the importance of Jeddah city to adopt sustainability in order to reduce 

the environmental, economic and social challenges. The leading global design and consultancy 

firm for natural and built assets stated that Jeddah city is struggling to meet sustainability goals 

due to the large population that created demographic issues including the need to social 

infrastructure, reducing the high energy consumption and reduce greenhouse gas emissions 

(Arcadis, 2016). Therefore, the guidelines will encourage Jeddah city key stakeholders to 

develop it into a green city to minimize the challenges and increase the opportunities. 

1.3 Research Questions     

1- How can develop Saudi green city guidelines for the case of Jeddah city? 

2- What are the recommendations of the experts and professionals to develop Jeddah city 

into the sustainable green city?  

1.4 Research Goal   

The main goal of the research is to propose Saudi green city guidelines for the case of Jeddah 

city. This aim will be fulfilled by following the objectives.       

1.5 Objectives  

 Study the urban context of Jeddah city; 

 Review the principles of green cities and key performance indicators;  

 Benchmark several worldwide urban sustainable systems;  

 Analyze the selected urban sustainable systems;  

 Propose Saudi green city guidelines for the case of Jeddah city; 

 Validate the proposed guidelines to reach a comprehensive proposal.  

1.6 Research Methodology 

The research analysis primary and secondary data using a qualitative approach with validation 

by triangulation. The triangulation method utilizes in this research include a pilot interview 

study with experts and professionals in the fields of architecture, urban design, and planning. 

The questionnaire that is developed from the pilot interview study and is distributed through 

an online platform for ease of access to the participants from around the country. Finally, 

analyzing case study to measure the sustainability application on a real project.      
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1.7 Research Significance    

This research will inform and stimulate the interest of the government, private, and non-

government sectors such as local authorities, organizations, academics, and companies which 

are professionally involved in planning and developing the urban area. Ensuring green 

approaches will be applied appropriately based on the guidelines of green planning in Jeddah.  

1.8 Research Limitation  

No research is without limitation, this research faced time constraints limitation which reflected 

on the selection of the research methodology and the research tools. This limitation in addition 

to the lack of accessibility to data from government authorities hindered the further use of the 

guidelines and implementation to measure the proposed guidelines. However, as this research 

is a master’s degree level, further research can measure the implementation of the proposed 

guidelines at a city scale and validate the system.    
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1.9 Thesis Structure   

The research is being divided into six chapters; starting with the introductory chapter, and the 

theoretical study second and third chapters, additionally one chapter for the research 

methodology, and validation chapter, finally the sixth chapter will include the findings, general 

conclusions and propose future work.  

Chapter 1: Introduction:  

It provides a brief introduction to the research including the research background, research 

problem, research question, research goal, research objectives, research limitations and a brief 

of the research methodology. 

Chapter 2: Principles Green cities    

The chapter review important studies related to the concept of sustainability, green cities 

principles, key performance indicators and benchmarking several sustainable systems.  

Chapter 3: Urban sustainable systems analysis 

This chapter analyze the most sutaible sustainable systems to develop it and propose a green 

sustainable system compatible with the Saudi context. 

Chapter 4: Research Methodology   

This chapter will present the theoretical studies that guided the research. This chapter will 

discuss in details the methodology adopted in this research study providing information as well 

as justifications. 

Chapter 5: Validating the proposed guidelines  

This chapter validating the proposed system through interview of key stakeholders and 

questionnaire.  

Chapter 6: Findings and Conclusion  

The final chapter is considered a summary chapter; summarizing the major conclusions of 

previous chapters and propose future work.  
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2. Principles of Green Cities   

Chapter two reviews the concepts and principles of green cities. It shows how cities can play 

an important role in order to reduce the environmentally harmful effects on global in general 

and on urban spaces in particular. The chapter analyzes sustainable key performance indicators 

and benchmarking of urban sustainable systems in order to identify the applicable and suitable 

urban sustainable systems that could be developed in the context of Jeddah City.  

2.1 Saudi Arabia Context   

Over that last 30 years, the gulf cooperation countries (GCC) experienced the construction 

boom that resulted in an unprecedented expansion in the size of cities. Therefore, the urban 

planning practices were geared towards the physical aspects of the rapid urbanization and the 

fast changes in the built environment (Al-Hathloul, 2004).  These countries were expected to 

face major challenges in the new millennium due to the population growth and the high demand 

to infrastructure; employment opportunities, and housing, which must prepare a holistic 

approach in urban planning and management to deal with the urban issues that will impede the 

future developments such as, the non-transparency and inefficiency of land markets, shortage 

of affordable housing, and the lack of institutions that deliver effective services as well as 

agencies that protect the urban environment which is threatened by rapid urbanization. 

Therefore, these countries need to formulate long - term vision through the urban planning and 

management institutions to accommodate the future growth of the population while ensuring 

the efficiency in resources use and equity among the residents (AbdelRahman, Mohamed, Al-

Muraikhi, Fadghoosh & Al-Khedheiri Abdulaziz, 1995; Deputy Ministry for Town Planning, 

Ministry of Municipal and Rural Affairs, 2001; Al-Khedheiri, 2004).  

 

The urbanization growth of Saudi Arabia is dramatic in the period of 1990-2010 as compared 

to the developing countries in the Arabian Gulf (EL-Batran, 2008). In the oil boom phase in 

the late 1970’s the Saudi cities witnessed rapid growth that leads to several dilemmas that have 

risen (Garba 2004, 593). Saudi Arabia is the biggest country in the Gulf countries as the 

population growth reached 32,552,336 in 2018 (Stats.gov, 2018) which reflected on the 

demand for services by the residents greater than what the government could response 

(Gamboa 2008, 1) and increase the expansion of infrastructure especially in residential 

buildings, which lack in areas of Jeddah city (Karam, 2010). Additionally, the housing shortage 

in Saudi Arabia especially in Jeddah city, the draft of the strategic plan indicates the lack of 

adequate housing for low- and middle-income residents. The continued growth of unplanned 
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settlements is evidence of the increasing housing shortage; nearly one million residents living 

in unplanned areas of Jeddah (Abdulaal, 2011).       

2.2 Future Saudi cities  

In response to the urban challenge, the new Saudi vision 2030 supports the urban strategy of 

the kingdom to achieve balanced development among the cities of the kingdom (Saudi vision 

2030, 2017). Therefore, the ministry of municipal and rural affairs collaborated with the United 

Nations human settlements program to implement the future Saudi cities program to achieve 

sustainable urbanization, through providing better urban environment, reduce the urban sprawl, 

create sustainable coordination between the ministries, rising the technical capacity of planning 

urbanization process, and involve the population in the development to fulfill their needs. This 

proposed program will be achieved through three stages which assess the current situation of 

the Saudi cities, analyze the challenges, and setting pilot plans and projects to transform the 

Saudi cities into sustainable. The future Saudi cities program scheduled objectives, results, and 

deliverables aligned with the 2030 Saudi vision and municipal transformation program of the 

ministry, in addition, the sustainable development that includes goal 11 which is “transforming 

cities into a comprehensive, secure, flexible, and sustainable cities” (FSCProgram, 2017).          

2.3 Jeddah City  

Jeddah is the major urban center of the western region and is considered as the second largest 

city in Saudi Arabia. Jeddah is the gateway for the holy cities Makkah and Madinah as this 

dual role serving the city business and religion sectors, due to the city’s geographical location 

which is in the heart of the region covered by the Middle East and North Africa (Jeddah 

Municipality, 2017). Known by its traditional diversity due to the city’s historical role in 

receiving millions of pilgrims worldwide, in addition to the oil boom of the past 50 years that 

brought thousands of working opportunities which made Jeddah city desirable for Saudi and 

foreign, and in result made the life of Jeddah city different from the rest of cities by its culture 

being more eclectic in nature (Baesse, 2014).   

2.3.1 Urban Context  

In Saudi Arabia, the western region is a mountainous area except for the Red Sea coastal area 

where Jeddah city is located. Therefore, the city’s climate is hot humid, the temperature ranging 

from 15º to 25 º Celsius (C) in winter and 40º C in summer. The topography of the city is hills 

on the east and the Red Sea from the west, which directs the urban growth towards the north-

south directions stretching the built-up area along the coastline. In the half - century Jeddah 

transformed rapidly into modern metropolis mainly to the north reaching 27 km from the old 

city center, most of these developments started after 1925 were only 30,000 residents, where 
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the city population was expected to reach 4.6 million (Population City, 2015). However, these 

(population.city, 2015) rapid developments lack services and infrastructure, creating 

challenges for the planning of the city, such as, uncontrolled developments, inadequate urban 

services, proliferation of slums, degraded quality of urban environment, demographic issues 

and high energy consumption producing greenhouse gases (Mandeli, 2008 and  Arcadism 

2016). These challenges are the complexity of Jeddah’s governance structure; only 40 percent 

of households accommodated infrastructure services, the unemployment rate is 11 percent and 

the city does not support public transportation services (Municipality, 2007).  Many types of 

researches agreed that planning with desirable outputs has failed in Jeddah city and Saudi 

Arabia in general, the city failed to provide urban services and standard infrastructure that 

provide high living standards for residents that match the size of the city’s budget (Alkhaldy 

2009, Rahmaan 2003).  

2.3.2 Urban Planning  

The urban development of Jeddah city connected to the economic development of the Kingdom 

of Saudi Arabia which divided into three periods:  

1- The pre-boom period 1927-1970 

The urban fabric during the period was the traditional character such as narrow streets, organic 

fabric, and animal mode of transportation. The city had four main gates and style of vernacular 

architecture that built with local materials. These methods were highly adaptive to the climate 

and the environment. After the Second World War, the period witnessed the economic upturn 

of the kingdom and one of the first cities that benefit from this was Jeddah city (Makhlouf, 

1985). Due to this, the government made urban planning for Jeddah city that determined the 

linear pattern, the direction of the roads, ring roads, and corniche. However, the city boundaries 

and population projections were exceeded by the early 1970s (Abdu, 2002).  

2- The boom period 1973-1983  

This period was ushered by planning due to the previous economic crisis and increasing oil 

inflow which started with the first five-year national plan (1970-1975) the plan included 

population studies, national transport, regional socio-economic, and physical developments. 

The second master plan of Jeddah city was in 1973 designed by international consultancy, the 

planning process was based on the inflow of oil revenues into the Kingdom, considering the 

prevalent elements of Jeddah city such as economic-commercial base, coastal line, open spaces, 

and utilities exciting in the place. The master plan provided the development growth framework 

and established structural elements of the future city. In 1980 Jeddah city became rapid and 

phenomenal in population and high demand for services and facilities (Abdu, 2002).      
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3- The post - boom period 1984-1995 

The volatility of oil revenues had major impacts on the national economy and the urban 

developments of the Saudi cities. Reduction in the government expenditure in many sectors of 

economy and other had more reduction, although the municipality and housing sector suffered 

from huge reduction reached 50% of their planned targets which effected directly on the urban 

development. The pattern of the city development and growth followed the economy and 

population rhythm. The Jeddah growth direction during the first half of the boom period mainly 

towards the north and the south as the city expansion restricted by the red sea in the west and 

the old airport in the east, in the second half of the period toward the north (Abdu, 2002).       

2.4 The role of cities and human settlements  

Cities are considered one of the major reasons for environmental challenges due to the 

increasing demand for urban places. However, rapid urbanization is not only a demographic 

phenomenon it’s a force, which if effectively govern and developed can help the world to 

overcome poverty, inequality and environmental challenges. The transformative force of 

urbanization and the role of cities have significant social, behavioral, political, economic and 

environmental dimensions influencing the consumption and production patterns and the levels 

of socio-economic activities, growth, and developments. Furthermore, cities consume more 

than 78% of world’s energy which leads to producing 60% of carbon dioxide and greenhouse 

gases emissions, through using energy generations, industry, vehicles and biomass use (UN 

Habitat, 2012). There are many cities didn’t address the challenges because of the absence of 

city policies and action plans. The existing codes and regulations of urban planning don’t 

respect the environment; due to the lack of capacity and resources, and the lack of public 

awareness (Commission, 2015). On the other hand, when cities are planned, capacitated and 

managed through governance structure, cities can be efficient and innovative. Local authorities 

can tackle the environmental challenges and create solutions to adapt in order to reduce the 

city’s impacts. Many cities around the world recognized the importance of conserving the 

environment, through setting targets and plans to reduce the greenhouse emissions while at the 

same time trying to solve the exciting environmental issues such as air pollution, waste, and 

transportation. The governance structure of cities has the ability to plan and manage to be 

efficient and innovative. Moreover, the local authorities can demonstrate the causes of 

pollution and create solutions to adapt in order to maintain sustainability (UN Habitat, 2012).  
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2.5 Urban metabolism  

Humans convert food, water, and oxygen into energy to stay alive and safe requires resource 

which generates waste, this process such as the human's metabolism. Although cities need 

energy, materials, and water to provide life and shelter to its residents, in order to provide these 

services, it will produce waste and pollution. Urban metabolism is facilitated by the city’s 

governance regulations, infrastructure and residents, as urbanization growth increases cities 

demand more natural recourses as a result emissions and waste will increase (Kennedy, 

Cuddihy & Engel-Yan, 2007). Therefore, the urban metabolic cycle system affects the 

ecosystems, which cause environmental changes on local to global scale, biodiversity, climate, 

biogeochemical, hydro systems, land use and cover (Grimm, 2008).  These environmental 

challenges lead to huge problems regarding the economic activities and public health. 

However, the population's increase, the socio-economic inequalities will be increased, and 

infrastructure problems will appear (Kötter & Friesecke, 2011). Therefore, it is essential to 

understand the value of studying the efficient urban metabolism in the context of sustainable 

city planning (Chrysoulakis, de Castro & Moors, 2014).   

2.6 Sustainability  

Nowadays more than half of the population live in cities and urban areas, which make large 

communities that create challenges and opportunities for the environmental developers and 

designers to reach the various goals of sustainable cities. The concept of a sustainable city is to 

minimize the reliance on the natural resources and power the city by renewable sources of 

energy, which creates a less ecological footprint, low outputs of pollution use land effectively 

and use recycled materials also making energy out of waste. The “sustainable development” is 

a terminology defined in 1987 by the world commission on environment and development as 

that ‘‘sustainable development is improving people’s life-enabling habits to meet our needs in 

the present without compromising the ability of future generations to meet their needs” 

(Brundtland, 1987). By increasing the consumption of natural resources it’s threatening the 

security of the present and future generations. Therefore, the sustainability developments main 

aim is to improve the quality of life for all populations, there are different actions that must be 

taken to achieve sustainable development, the main three actions that are required include 

economic growth and equity, conservation natural resources and social development (Warren 

Flint, 2015).  
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2.7 Urban sustainability  

The heavy dependence on ecosystem service of cities considers their main challenge, which 

results in the shortage of natural resources, biodiversity and attempts to adapt to climate change 

while threatening the human quality of life. A sustainable city must consume resources, energy 

and produce waste, within the capacity of the city surrounding environment, and the resulting 

pollutants must not exceed the environmental capacity to provide recourses to humans and 

ecosystems (Kennedy, Cuddihy & Engel-Yan, 2007).  Urban sustainability relies on social, 

economic, environmental and governmental factors that aim to provide economic productivity 

that can provide happy, healthy citizens, education, security, transportation, clean air, and 

water. The efficient city creates an ideal situation by providing green spaces, public 

transportation, and green buildings and encourages their employers to produce green products 

for the local market in order to minimize the environmental challenges. In addition to the urban 

system, stakeholders must consider the natural resources consumption and appropriate 

transportation mode to be used. It’s an integrated approach to urban governance that extends 

the urban limits to the surrounding environment to promote a dynamic sustainable relationship 

between the citizen and their environment, to enhance the quality of life and ensuring green 

businesses are promoted, to provide in the long-term economic prosperity. To establish a 

sustainable urban environment, it is important to measure and assess policies, infrastructure, 

socio-economic factors, recourses consumption, emissions and other processes that contribute 

to the city’s metabolism, prosperity, and quality of life. This will inform city planners, 

governments, and authorities, to identify the opportunities and avoid the challenges to develop 

realistic sustainability goals (Commission, 2015).               

2.8 Sustainable Developments Goals of 2030  

The 2030 sustainable development goals (SDG) agenda known as global goals that aim to 

improve life to be sustainable for future generations. Through guidelines and targets for all 

countries to adapt according to the country priorities and the environmental challenges. The 

(SDG) established based on three dimensions of development the social, economic and 

environment. The interrelationships between the dimensions aim to produce peaceful societies 

and effective institutions, as well as means of implementation. The 17 goals are:  

No poverty.  

Zero hunger.  

Good health and well-being. 

Quality education.  

Gender equality.  

Clean water and sanitation. 

Affordable and clean energy.  

Decent work and economic growth. 
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Industry innovation and infrastructure.  

Reduced inequality.  

Sustainable cities and communities.  

Reasonable consumption and production. 

Climate action. 

Life below water. 

Life on land. 

Peace justice and strong institution.  

Partnerships for the goals.  

The sustainable development goals have interconnected that tackle the roots of the causes to 

make a positive change for the planet and the humans (UNDP, 2017).  

The goal 11 of the sustainable development goals is sustainable cities and communities also 

knew as urban SDG, which aims to make cities and human settlements sustainable, resilient 

and safe. The international community realized that urbanization and city growth is a 

transformative force for development. The first international agreement on urban development 

considers sustainable urban development as an essential requirement. The UN-Habitat has 

prepared a monitoring framework to guide national and local governments in collecting and 

analyzing data. Through providing the necessary methods and explanations of indicators and 

spatial indicators data that enable cities, countries and international community to measure 

progress and identify obstacles to take the right decisions and track changes in order to support 

the long-term implementation targets of sustainable development goals and goal 11plans. The 

monitoring framework presents an innovative system to avoid the extreme sectorial approach 

of one specific indicator and its target may create, without the comprehensive approach in the 

city may lack the basic principles of sustainability. Its a platform with integrated information 

in each indicator to enhance the understanding of the integration of all thematic indicators to 

adopt the citywide approach (UN-Habitat, 2014).  

2.9 Sustainability Approaches  

In sustainability many approaches can be applied, the first approach is eco-city defined by the 

eco-city builders and the international eco-city framework & standers (IEFS) in 2010, eco-city 

is a human settlement designed to be self-sustaining resilient structure and function of natural 

resources (Mersal, 2017). The eco-city creates a healthy secure life for its inhabitants without 

increasing the use of renewable resources that it produces, without producing waste than it can 

assimilate and without being toxic to itself or other ecosystems. Eco-city reflects social 

fundamental principles of justice, fairness, and equity. Also, eco-city defined as the city that 

provides to its inhabitant's reasonable standards of living without threatening the ecosystems 

and biological cycles the city depends on (Hald, 2009).  The second approach is the green city, 

which designed with taking into consideration the environmental impact by reducing the use 
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of water, food, and energy. In addition to minimizing the waste output such as water pollution, 

air pollution, and heat, (Environmental M, 2009), the green city approach is a concept ascended 

in the public due to the concerns about the climate change, environmental health challenges 

and the increase of energy costs, (Manea, 2014).   

2.9.1 Green city approach  

As rapid urbanization challenge increases, the approach of the Green cities has been introduced 

as a solution, under this approach cities are encouraged to convert their environmental 

problems into opportunities and appropriate solutions. The approach of green cities seeks to 

promote an eco-friendly city that balances between the social, economic and environmental 

dimensions, as well as good urban governance foundation, (ADB, 2014).  Also, one of the main 

aims of green cities is an optimal and efficient use of natural sources such as water, energy, 

and land use. Urban planners, urban designer, architects and engineers should collaborate with 

local administration and communities to ensure the integration in planning and design are 

undertaking the green city approach based on green planning principles, giving cities the 

opportunity to set a strong eco-vision that can be transformed into the long-term plan (IGBC, 

2015).      

2.9.2 Green Planning principles  

New urbanism approach is considered as an urban design movement, which started in the 

united state in the early 1980s, supports the walkable, mixed-use neighborhoods and transit-

oriented developments. The movement aims to end suburban sprawl and promote sustainable 

communities. Main characteristics are narrow streets, wide sidewalks, and higher densities. 

The Green Urbanism approach is a conceptual model of zero emission and waste urban design 

started in the 1990s (Lehmann, 2010). Promoting energy efficient compact urban development, 

the model aims to transfer existing city district and regenerate the post-industrial city center 

and promote the development of socially and environmentally enhanced city districts (Asian 

Development Bank, 2014). There are 15 principles of the Green approach enable the residents 

to live in a livable city and achieve balanced growth, with equal emphasis on environment, 

economic competitiveness, and equity (Lehmann, 2010).   

Principle 1: Climate and context  

Definition: The city is based on its location, site context, and climate conditions. Each city has 

it is under special conditions regarding solar radiation, rain, humidity, prevailing wind 

direction, topography, shading, lighting, noise, air pollution. 
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Aim: Each city must aim to create its own methods and strategies to reach sustainability by 

taking advantages of local circumstances. Therefore, the urban development must be in 

harmony with the site factors and characteristics and be appropriate to the societal context.  

Objectives:  

1. Orientation and compactness to reduce city heat gain. 

2. Minimizing the city environmental footprint by the landscape. 

3. Topography and recourse of the site. 

4. The existing micro-climate of the immediate surroundings. 

Principle 2: Renewable energy for zero emissions  

Definition: Energy efficiency for zero emissions, the city as self-sufficient using decentralized 

energy systems. There are several aspects included in the energy principle such as energy 

supply systems, services, energy efficient use, and operation. This will transform the city into 

local power stations of renewable energy sources include solar PV, solar thermal, wind, 

biomass, geothermal power, mini-hydro energy. And other new technologies such as building-

integrated PV, urban wind turbines, micro CHP and solar cooling. 

Aim: The oil supply will last shorter than the expecting life of buildings. The local availability 

of renewable energy sources as well as balanced energy sources can secure the future supply. 

Eco-districts need to operate in renewable energy sources as 100%, and minimum as 50% 

should be the aim of cities through energy mix as well as the cost of the technology.   

Objectives:  

1. Promoting the use of renewable energy. 

2. Natural gas as a transition fuel in the energy mix. 

3. Unused heavy fossil-fuel as coal and oil. 

4. Transportation systems turning to be powered by renewable energy sources. 

5. Using high energy efficiency methods. 

6. Using smart technology as shut down unused lights and ventilation.  

Principle 3: Zero waste city  

Definition: Sustainable waste management by turning waste into resources. All cities must 

adopt natures zero waste management system. Zero waste urban planning includes reducing, 

recycling, reusing and composting waste to produce energy.  
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Aim: The aim of the principle is being a recycling society where 60 to 90 percent of wastes 

can be recycled.  

Objectives:  

1. The industrial waste and e-waste treatment by planning. 

2. Recycling centers for zero landfills. 

3. Recyclable materials for constructions and buildings. 

4. Waste to energy strategies and management of the nitrogen cycle.  

5. Developing fertilization technologies in recycling waste.  

Principle 4: Water  

Definition: The water principle, in general, includes, reducing water consumption, finding 

more water resources, maintain high water quality and, protection of aquatic habitats. The city 

can be considered as a water catchment area by educating the population on water efficiency. 

Aim: Ensure the supply of safe water and sanitation, and include bio-filtration systems for grey 

water, improve the water quality of river and lakes, high-performance infrastructure for sewage 

recycling, stormwater retention and harvesting the substantial run-off through storage. 

Objectives:  

1. Promoting rainwater collection. 

2. Wastewater recycling. 

3. Stormwater harvesting technology. 

4.  Improve the drainage system. 

5.  Wastewater treatment.  

Principle 5: Landscape, gardens, and biodiversity  

Definition: The sustainable city consists of best-formed parks and public gardens with a focus 

on biodiversity, habitat, ecology wildlife rehabilitation, forest conservation, and the protecting 

regional characteristics.  

Aim: The access to these public spaces with opportunities for leisure and recreation are 

essential components with preserving it and maximize the recreational opportunities lead for 

the healthy and resilient city.  
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Objectives:  

1. Apply inner-city gardens, urban farming, and green roofs. 

2. Increase the resilience of the ecosystem through the landscape.  

3. Reduce urban heat island effect, using plants for air purification, narrow roads, and tree 

planting.   

4. Preserving green spaces, gardens, and farmland. 

5. Implement a green belt around the city. 

Principle 6: Sustainable transport and good public space: compact city and poly-centric cities  

Definition: Sustainable city of eco-mobility with efficient impact and good public spaces 

network. Accessibility to transportations services which help to reduce demand on private car 

ownership by an integrated non-motorized transport system. 

Aim: A city with an efficient design where streetscapes encourage a healthy, active lifestyle, 

and less traveling hours. 

Objectives:  

1. Provide safe ways for cycling and pedestrian friendly.  

2. Integration between the private and the public transport system. 

3. Promote eco-mobility, smart infrastructure, and electrical victuals. 

4. Improving the public spaces network. 

5. Connectivity focuses on transport oriented development.  

Principle 7: Local and sustainable materials with less embodied energy     

Definition: City construction using regional, local materials with less embodied energy and 

applying prefabricated modular systems. The principle includes several aspects such as 

advanced materials technologies, short supply chain. 

Aim: The principle aims for green manufacturing as technology integration process leads to a 

waste reduction, using lightweight structure, local materials, less embodied energy, minimum 

transportation. 
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Objectives: 

1. Use Local materials and technologies. 

2. Support the design innovations. 

3. Sustainable production and consumption embodied the energy.  

4. Life-cycle of material energy. 

Principle 8: Density and retrofitting of existing districts  

Definition: The city with retrofitted districts, urban infill, and densification/intensification 

strategies for existing neighborhoods. The principle encouraging the densification of city 

centers through mixed-use urban fill, center regeneration and increasing sustainability by 

density and compactness.  

Aim: Transforming city districts into compact communities and designing the inner-city for a 

living and working. The large and small cities can be upgraded through urban renewal 

programs to drive people back to the city center.  

Objectives:  

1. Promoting business chances in green transit-oriented developments. 

2. Improving the connection between urban planning and transport systems. 

3. Efficient building stock. 

4. Reducing the city carbon emissions. 

Principle 9: Green buildings and districts, using passive design principles   

Definition: The city must apply deep green building design strategies and solar access for all 

buildings, through passive design principle and best practices in zero-emissions designs. 

Aim: Renew the city with energy-efficient green architecture for value, longevity, and 

flexibility. 

Objectives: 

1. Be developed based on low cost and last longer. 

2. Design the building façade with technologies. 

3. Skins for bio-climatic architecture. 

4. Increase cross-ventilation, cooling breezes, day-light, and night cooling. 

5. Depend on mixed-use compact concepts. 

6. Solar architecture that captures winter sun and avoiding too much heat. 
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Principle 10: Livability, healthy communities, and mixed-use program  

Definition: Sustainable city concern with affordable housing, mixed-use program, and healthy 

community. And the key to sustainability is land use development patterns, mixed-use lead to 

social inclusions and helps to repopulate the city center.  

Aim: Promoting socio-economic, cultural activities must avoid mono-functional projects 

which create high demand for mobility. Green business would be supported through the use of 

ethical investments to generate findings.  

Objectives: 

1. Maintain connectivity and capacitance communities.  

2. The mixed-use concept. 

3. Affordable housing. 

4. Avoid gentrification. 

5. Housing typologies must deal with demographic changes and diversity of opportunities 

and challenges. 

Principle 11: Local food and short supply chains 

Definition: The city with local food supply and high security and urban agriculture. The 

principle includes many aspects such as local food production; regional supply with an 

emphasis on local farming and agriculture.  

Aim: The main aim to reduce consumption in order to others meets their needs by making 50 

percent of food organically produced, without fertilizing made of oil and grown in local 

allotments. 

Objectives: 

1. Provides adequate land for food production and returns to the community. 

2. City green roofs becoming a market garden. 

3. Bridge the urban-rural connection. 

4. Deal with natural eco-systems and healthy food system. 

5. Using eco-friendly materials.  
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Principle 12: Cultural heritage, identity and sense of place  

Definition: The city of cultural identity as a safe and healthy city, which is secure and just. The 

sustainable city aims for high air quality, pollution reduction, and foster resilient communities 

in order to create strong public space networks and modern community facilities. 

Aim: The aim of the city protecting the built heritage and maintenance of cultural identity to 

create balances heritage with conservation and development; fostering a strong sense of place.  

Objectives: 

1. Promoting locally owned business. 

2. Supporting the creation of cultural identity. 

3. City grows according to unique qualities of location, demographic qualities and 

authorities and citizen. 

Principle 13: Urban governance, leadership, and best practice  

Definition: Sustainable city applies the best practices for urban governance and sustainable 

procurement methods. In transforming cities into the sustainable cities through high standers 

of urban management with political support to be achieved. This is supported by strong 

strategic directions to manage sustainability, combined management and governance 

approaches linked to the balanced process of review and changing methods of urban decision 

making.  

Aim: A balanced community with public consulting and participation to ensure people 

sensitive urban design, citizens need to participate in community actions to shape their 

community and their urban environment.  

Objectives:  

1. Updating building code and regulations. 

2. Create a database of best practices of sustainable cities. 

3. Raising public awareness. 

4. Improve public planning participation and policymaking. 

5. Implementing integrated land use planning. 

6. Sustainable assessment of urban development. 
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Principle 14: Education, research, and knowledge  

Definition: Cities must ensure education and training for sustainable urban development, there 

are many aspects included in this principle which are, technical training, research, exchange of 

experiences, and knowledge dissemination through the publication of sustainable city design 

and theory.  

Aim: Enhance the community educational background regarding the sustainable city behavior.  

Objectives: 

1. Developing teaching programs regarding recycling and efficiency.  

2. Provide enough access to educational opportunities. 

3. Provide assessment tools to measure environmental performance.  

Principle 15: Strategies for cities in developing countries  

Definition: Sustainability strategies for developing countries must harmonize the impacts of 

rapid urbanization and globalization. That need appropriate technology and funding 

mechanisms. Similar strategies are for emerging economies. 

Aim:  To achieve sustainable growth for Asian metropolitan cities to combating climate change 

which mainly caused by industrialized nations. 

Objectives:  

1. Upgrading programs of urban slums and informal settlements. 

2. Low-cost buildings and housing prototype. 

3. Create new jobs. 

4. Empower communities and job structure by focusing on one segment as the economy.  

2.10 Key Performance Indicators of Sustainability   

The key performance indicators are tools for the city planners, city managers, and decision - 

makers to measure the socio-economic and environmental impacts of the urban design, 

infrastructure, waste system, and regulations, pollutions and citizen’s accessibility to services. 

The indicators able to identify the problems and pressures also allow for diagnosis of the urban 

areas that need development through good governance and science-based responses.  Cities 

will be able to monitor the success and impacts of sustainability interventions. The challenge 

of the city authorities is deciding which indicator tool is the appropriate tool to addresses the 

needs and goals of the city. In some cases, selecting for small population different set of 
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indicator tools might be desirable, in other cases as big cities need to join an established global 

program of indicators (Commission, 2015).  

        According to the Food and Agriculture Organization of the United Nations, indicators 

allow for the measurement of change in a system: “Indicators are selected to provide 

information about the functioning of a specific system, for a specific purpose- to support 

decision-making and management. An indicator quantifies and aggregates data that can be 

measured and monitored to determine whether a change is taking place. But in order to 

understand the process of change, the indicator needs to help decision-makers understand why 

change is taking place.” In using indicators, they must provide the great amount of data to be 

able to monitor and set targets in performance measuring. Indicators must be able to consider 

the different people living with different values, places, cultures, and institutions to measure 

the human activities that influence the environment with tends to reduce their impacts not to 

eliminate it. The set of indicators evolve over time and changing in the indicators will change 

the system (Food and Agriculture Organization of the United Nations, 2002).  

        The economic performance indicators focus on the economic status of a stakeholder’s 

changes as a result of the company activates. Such as company profit, sold products can be 

used and the economic accounting reporting. The social performance indicators conduct the 

organization impact on the society based on what the organization operates. For example, the 

labor practices, human rights and issues affecting the society. The data that calculate the social 

performance indicator can be retrieved from the human resources, the safety occupational and 

health department. The environmental performance indicator concerns the company impact 

other the living and non-living natural system including ecosystems, land, and water. The 

indicators such as greenhouse gas emissions, water consumption, and waste output (DANTES, 

2006).  

        The urban sustainability indicators, in combination with models and case studies, can 

advise decision makers toward policies to reach sustainability goals, and the advanced use of 

the indicators will allow assessments of interventions. That determines indicators are the key 

tool for driving science-based urban planning and management.  

In table 1, the international indicators for sustainable cities took a different approach starting 

with several case studies of international cities with variety in size. Choosing common 

indicators that easy to understand implement and covered related sustainability goals and the 

wide range of sustainability targets.  The indicators list is an easy to use toolkit for cities, 

includes guidelines for evaluating the needs of each city and creating baseline targets also best 

practices from case studies (Commission, 2015).   
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Sector 

 

Indicator 

 

Measures 

 

Economy  
 

Unemployment rates/ Jobs  
 

Underemployment/employment/ unemployment rates; 

Percentage of green jobs in the local economy; 

Average professional education years of labor force  
 

Economic growth  
 

Annual GDP growth rate; Annual GNP growth rate; 

Net Export Growth rates (% increase of country’s 

total exports minus the value of its total imports per 

annum; Foreign Direct Investments (Capital/ Earnings 

accrued from listed FDI’s per annum)  
 

Environment  
 

Green spaces  

 

Percentage of preserved areas/ reservoirs/ 

waterways/parks in relation to total land area; 

Percentage of trees in the city in relation to city area 

and/or population size  

 

Reduce greenhouse gases/ Energy 

efficiency  

 

Total amount of GHG emissions per city and per 

capita; Percentage of total energy consumed in the 

city that comes from renewable sources  
 

Mobility  
 

Transportation mode split (Percentage of each mode 

of transportation, i.e. private, public, bicycles, 

pedestrians); Average commute time and cost  
 

Water quality/ Availability  

 

Total amount of water availability; Water quality 

index/score; Proportion of population with access to 

adequate and safe drinking water  

 

Air quality  
 

Levels of Particulate Matter (PM10 – mg/ m3); 

Levels of Particulate Matter (PM2.5 – mg/m3)  
 

Waste/ Reuse/ Recycle  

 

Recycling rate (Percentage diverted from waste 

stream); Volume of solid waste generated  
 

Social  

Complete neighborhood/ Compact 

city  
 

Access to local/ neighborhood services within a short 

distance; Crime rates; Measures of income 

distribution and inequality  
 

Housing  

 

Percentage of social/ affordable/ priority housing; 

Breakdown of housing sector by property type (owner 

occupied/ rental, single 

occupant/couples/family/multifamily etc.)  
 

Quality public space  

 

Percentage of roadways in good condition; Percentage 

of green space (public parks) coverage in relation to 

city area and/or population size  

 

Education  

 

Number of schools with environmental education 

programs; Adult literacy rate  

 

Sanitation  

 

Percentage of population with access to water-borne 

or alternative (and effective) sanitary sewage 

infrastructure  

 

Health  

 

Mortality rate/ Life expectancy; Percentage of 

population with access to health care services  

 

Table 1: Sustainable Cities International’s indicator list - Source: Commission, 2015 
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2.10.1 The urban sustainability indicators 

The framework was developed by the European foundation to improve the living and working 

conditions, derived from the charter of European sustainable cities and towns, which also 

known as Aarlborg commitments, (Mega and Pedersen 1998). The indicators were assigned to 

each policy in the charter ensuring significant indicators set that cover all aspects of urban 

sustainability with a focus on measuring the environment. In table 2, the framework includes 

unique sustainability indicator which evaluates the sustainable practices or features that are 

unique in a city, (Commission, 2015).       
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Indicator  

 

Data components/measure  

 

Global climate  

 

Emitted total CO2, CH4, N2O and CFCs and halons  
 

Air quality  

 

Number of days per year on which alarm levels are exceeded and 

traffic circulation is stopped  
 

Acidification  

 

Deposition of SO2, NO2 and NH3 per hectare  
 

Ecosystem toxification  

 

Sum of emitted quantities of cadmium, polyromantic hydrocarbons, 

mercury, dioxin, epoxy ethane, fluorides and copper, and radioactive 

substances, weighted according to their toxicity and their residence 

time in the environment  
 

Urban mobility/clean transport  

 

Total number of trips (and their length) by private car and number of 

trips, (and their length) for commuting and basic 

needs/inhabitant/year  

 

Waste management  

 

Tons of waste disposed of per inhabitant and per year (building and 

demolition waste, industrial waste, domestic waste, retail and service 

waste)  

 

Water consumption  

 

Tons of oil equivalent per inhabitant per year for domestic use, 

industrial use, the tertiary sector and public spaces  

 

Nuisance  

 

Metres3 per inhabitant per year (total water extracted minus water 

from recycling and water used for maintenance of public and green 

spaces)  
 

Social justice  

 

Percentage of the population affected by poverty, unemployment, 

lack of access to education, information, training and leisure  

 

Housing quality  

 

Percentage of the population affected by lack of housing or poor 

housing environments  

 

Urban safety  

 

Total percentage of the population affected seriously by crime or 

traffic accidents  
 

Economic urban sustainability  

 

Total individual incomes in city minus: city fiscal deficit, 

environmental expenditure and pollution damage per inhabitant per 

year  

 

Green, public space and heritage  

 

Percentage of green or public spaces and local heritage in need of 

improvement  

 

Citizen participation  

 

Total percentage of the population participating in local elections or 

as active members in associations for urban improvement and quality 

of life  

 

Unique sustainability  

 

To be defined by cities — this indicator should represent the degree 

to which unique factors or events lead to urban sustainability with its 

environmental, social and economic dimensions  
 

Table 2: The European Foundation’s Urban Sustainability Indicators - Source: Commission, 2015 
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2.11 Urban Sustainable Systems  

There are several urban sustainable systems around the world, which will discuss in the 

following section some of these systems to reach the highest rated systems that applicable to 

Jeddah city.      

2.11.1The Reference Framework of Sustainable Cities 

The RFSC is a toolkit to ensure European cities are implementing the sustainability goals of 

the Leipzig Charter on sustainable European cities. The framework is accessible for cities to 

encourage sustainably and integrate urban development aligned with Europe 2020 guidelines 

and objectives (van Dijken, Dorenbos & Kamphof, 2012). The tool provides materials and 

instructions for cities to reach the purpose, through checklist and planning instruments for 

future sustainability actions. In table 3, the indicators are set of 16 key indicators that cover 

300 additional indicators which make (RFSC) consider as an extremely fixable framework 

covering the economy, society, environment, spatial, and government.  The tool guides the user 

through a process of unique indicators set based on the needs of the city. The tool was tested 

over 60 cities in EU member from very small to very big cities that developed the tool into a 

web portal (RFSC, 2016).    

 

Dimension Indicator  Weight     

 

 

 

Spatial 

Develop alternative mobility 22 

Promote high quality and functionality of public spaces and living environment  31 

Preserve and promote architectural, landscape and urban heritage  30 

Encourage territories resilience  29 

Ensure spatial equity  28 

Limit land resources consumption 27 

 

 

 

Governance 

Ensure integrated territorial strategy   19 

Foster sustainable administration and financial city management 18 

Implement a process for assessment and continual improvement 20 

Increase citizen participation 21 

Strengthen widening governance 22 

Facilitate capacity building and networking 23 

 

 

Social and Cultural 

Dimension 

Ensure social inclusion  7 

Ensure social and intergenerational equity  8 

Build up a supply of housing for everyone 9 

Protect and promote health and well-being  10 

Improve education and training  11 

Promote culture and leisure’s opportunities 12 

 

 

 

Economic 

Stimulate green growth and circular economy 1 

Promote innovation and smart cities  2 

Ensure connectivity  3 

Develop employment and local economy  4 

Encourage sustainable production and consumption 5 

Foster cooperation and innovative partnerships 6 

     

 

Environmental 

Dimension 

Protect, preserve and manage water resources 26 

Consider climate change and energy issues 13 

Protect, restore and enhance biodiversity and ecosystems 14 

Reduce pollution 15 

Prevent and manage natural and technological risk 16 

Protect and preserve natural resources management and reduce waste 17 

Table 3: RFSC Framework 5 Dimensions 30 Objectives - Source: RFSC, 2016 
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2.11.2 STAR Community Rating System 

The STAR community rating system is a toolbox developed for USA community leaders to 

assess sustainability in their communities, set goals for the future and measure their progress 

(Lynch et al., 2011). The indicators of the system were developed over time through technical 

committees and will keep adjusting as necessary. In table 4, the tool framework that cover 

different aspects of sustainability which are environment, social and economy, and includes a 

set of goals, objectives and evaluation measures. The human wellbeing and quality of life are 

highlighted in the tool; however, there is less focus on the waste management and 

transportation. The tool is accessible freely, provides several options for communities to 

conduct an initial assessment, also to be rated and certified base on the achieved score. The 

STAR tool was tested over 34 cities in the USA and 30 of those cities have achieved STAR 

certification (STAR, 2016).     
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Built Environment  

 

Climate & 

Energy  

Economy & 

Jobs  

Education, 

Arts & 

Community  

Equity & 

Empowerment  

Health & 

Safety  

Natural 

Systems  

Innovation & 

Process  

Ambient 

Noise & Light 

 

10 

Climate 

Adaptation 

 

15 

Business 

Retention & 

Development 

20 

Arts & Culture  

 

 

15 

Civic 

Engagement  

 

15 

Active Living  

 

 

15 

Green 

Infrastructure 

 

15 

Best Practices 

& Processes 

 

15 

Community 

Water 

Systems 

15 

Greenhouse 

Gas Mitigation 

 

15 

Green Market 

Development 

 

15 

Community 

Cohesion 

 

20 

Civil & Human 

Rights 

 

10 

Community 

Health 

 

15 

Biodiversity & 

Invasive 

Species 

15 

Exemplary 

Performance 

 

15 

Compact & 

Complete 

Communities 

20 

Greening the 

Energy Supply 

 

15 

Local 

Economy 

 

15 

Educational 

Opportunity & 

Attainment 

20 

Environmental 

Justice 

 

15 

Emergency 

Management & 

Response 

15 

Natural 

Resource 

Protection 

15 

Local 

Innovation 

 

15 

Housing 

Affordability 

 

15 

Energy 

Efficiency 

 

15 

Quality Jobs & 

Living Wages 

 

20 

Historic 

Preservation 

 

15 

Equitable 

Services & 

Access 

20 

Food Access & 

Nutrition 

 

15 

Outdoor Air 

Quality 

 

15 

Good governance  

 

 

15 

Infill & 

Redevelopment 

 

10 

Water 

Efficiency 

 

10 

Targeted 

Industry 

Development 

15 

Social & 

Cultural 

Diversity 

15 

Human 

Services 

 

20 

Health 

Systems 

 

10 

Water in the 

Environment 

 

10 

 
          _____ 

Public Parkland 

 

 

 

15 

Local 

Government 

GHG & 

Resource 

Footprint 

15 

Workforce 

Readiness 

 

 

15 

Aging in the 

Community 

 

 

15 

Poverty 

Prevention & 

Alleviation 

 

20 

Hazard 

Mitigation 

 

 

15 

Working 

Lands 

 

 

15 

        
 

_____ 

Transportation 

Choices 

15 

Waste 

Minimization 
15 

 
_____ 

 
_____ 

 
_____ 

Safe 

Communities 
15 

 
_____ 

 
_____ 

Total: 100 Total: 100 Total: 100 Total: 100 Total: 100 Total: 100 Total: 100 Total: 50 

Table 4: STAR Community Rating System Framework Goals and Objectives - Source: STAR, 2016 
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2.11.3 Cities Statistics (Urban Audit) 

The urban audit is the largest urban platform for collecting data, run by Eurostat which consider 

the Directorate-General of the European Commission responsible for collecting and 

distributing statistics for the European Union. In table 5, the urban audit structure that contains 

number of variables as a database which considers as indicators that provide information 

regarding specific issue if the set of indicators were integrated (Manninen et al., 2004). The 

database since 1999 were collected every 3 years form hundreds of cities and urban areas, the 

cities that included in audit platform range in size from 50,000 to 10 million people. All city 

aspects are covered in the database, easily adjust to serve the needs of the city by selecting the 

indicators to function.               

Dimension  Indicator  

 

Demography  

Population  

Nationality  

Household Structure  

     

     Social 

Housing  

Health 

Crime 

 

Economy 

Labor market 

Economic activity 

Income disparities and poverty 

Civic 

Involvement  

Civic involvement 

Local administration  

Training and 

Education 

Training and education provision  

Educational qualifications  

 

 

Environment 

Climate / geography  

Air quality and noise 

Water 

Waste management  

Land use 

Energy use 

Travel and 

Transport  

Travel patterns  

Information 

society  

Users & infrastructure  

Local e-Government 

ICT sector 

Culture and 

recreation 

Culture and recreation 

Tourism 
Table 5: The structure of Urban Audit Statistics - Source: Urban Audit Methodological Handbook, 2004 
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2.11.4 LEED ARC tool for cities   

LEED has developed ARC green performance measuring tool, it is a platform designed to 

collect, control and evaluate the data to improve the sustainability performance. ARC 

measuring tool is a valuable addition to the sustainability field and data management system, 

in table 6, the ARC platform measures outcomes that aims to encourage the designers to score 

high points as possible (Arc, 2017). The green performance measuring tool able to recognize 

the important significant environmental impact, communicate and explain the environmental 

goals must be reached by the organization to the employees and stakeholders.  

 

 

 

 

 

Category Metric Unit 

Energy 1. Greenhouse Gas Emissions 

(CO2 equivalent) 

Tons/Year/Person 

Water 2. Domestic Water 

Consumption 

Amount/Year/Person 

Waste 3. Municipal Solid Waste 

Generated 

Amount/Year/Person 

 

 

4. Municipal Solid Waste 

Diverted from Landfill 

% of Total of Amount Collected 

Transportation  5. Distance Traveled in 

Individual Vehicles Daily  

Distance per Day 

Human Experience 

Education 6. Population with (at least) a 

High School Degree 

% of Population 25 Years and Over 

 

 

7. Population (at least) a 

bachelor’s degree 

% of Population 25 Years and Over 

Equitability 8. Median Gross Rent as % of 

Household Income 

% 

 

 

9. Gini Coefficient Number between zero (0) ND ONE (1) 

Prosperity 10. Median Household Income US Dollars per Year  

 

 

11. Unemployment rate % of Population 16 Years and Over 

Health & Safety 12. Median Air Quality  Number between zero (0) and 500 

 

 

13. Air Quality Days Unhealthy 

for Sensitive Groups 

Number of Days between (0) and 365 

 

14. Violet Crime Per Capita per Year 

Table 6: The Performance Score in ARC measures outcomes - Source: ARC, 2017 
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2.11.5 City prosperity initiative   

The UN-Habitat in 2012 created a global monitoring tool to measure sustainability at the urban 

level. The city prosperity index developed based on the comprehensive, integrated and 

systematic perspective of the city. The tool in 2013 transformed into global action that aims to 

allow local and central governments to use data related to spatial, demographic, economic, 

social and environmental challenges include governmental issues. The tool enables city 

authorities and local key stakeholders to identify the potentials and opportunities to formulate 

better policies. The CPI is made up of six dimensions: infrastructure, productivity, quality of 

life, equity, environmental sustainability, and governance (UN-Habitat, 2014). The dimensions 

and the indicators can be adjusted to a special request for global and local monitoring. In figure 

1, the CPI has the potential to be the global framework of indicators and targets the SDG of 

goal 11 (UN-Habitat, 2016).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: SDG Goal 11 and the city prosperity - Source: UN-Habitat, 2016 
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2.11.6 Pearl community rating system of Estidama   

The pearl system is a channel of Estidama program established by Abu Dhabi. It is not only a 

rating system it’s a clear vision for sustainability as a way of living in the Arab world and as a 

foundation of new developments in the United Arab Emirates. The pearl community rating 

system aims to promote sustainable communists and improve quality of life. In table 7, the 

framework of PCRS that ensure minimization of water, energy consumption, and waste 

production, also aims to promote the use of local materials and improve the supply chine of 

recycled materials. The PCRS is applicable to developments that are multiple plot subdivisions, 

with a vehicular network and community facilities or amenities (Abu Dhabi Urban Planning 

Council, 2017).  

 

Framework Categories  Points 

Integrated Development process 10 

Natural Systems  14 

Livable Communities  38 

Precious Water  37 

Resourceful Energy  42 

Stewardship Materials  18 

Innovation Practices  3 

Total   159 

Table 7: Pearl Community Rating System: Design & Construction - Source: Abu Dhabi Urban Planning Council, 2010 

 

2.11.7 GSAS  

Global sustainability assessment system GSAS is established by Gulf organization for research 

and development GORD through collaboration with the many houses of expertise. In table 8, 

the framework of GSAS that aim to create a sustainable environment that reduces the ecological 

impact and classify the social and cultural needs as well as the environment of the region. 

GSAS is the first integrated and assessment sustainability performance system in the Middle 

East, the systematic assessment method is applied from macro to micro scale include urban 

design, infrastructure, and buildings level (GORD, 2017). 
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Dimension  Indicator  Weight   

 

Urban 

Connectivity   

Transportation Load UC.1 

Transportation Amenities UC.2 

Infrastructure Level of service UC.3 

Roads & Highways Network UC.4 

Intermodal Connectivity UC.5 

Utilities Provision UC.6 

Green Transportation UC.7 

 

 

 

 

Site  

Land Preservation S.1 

Water Body Preservation S.2 

Habitat Preservation S.3 

Vegetation (Greenspace/Greening) S.4 

Sea-Level Rise Risk S.5 

Walkability S.6 

Bike ability S.7 

Desertification S.8 

Rainwater Runoff  S.9 

Parking Footprint S.10 

Amenities Provision S.11 

Public Space S.12 

Acoustic Conditions S.13 

GSAS Rated Typologies S.15 

 

Energy  

Energy Delivery Performance E.1 

Primary Energy Sources E.2 

CO2 Emissions & Offset E.3 

NOx, SOx, & Particulate Matter E.4 

Water  Water Consumption and Reuse W.1 

Materials  Regional Materials M.1 

Recycled Materials M.2 

Materials Reuse M.3 

Life Cycle Assessment (LCA) M.4 

Cut & Fill Optimization M 5 

Outdoor 

Environment  

Heat Island Effect OE.1 

Wind Comfort OE.2 

Air Flow OE.3 

Noise Pollution OE.4 

Toxic & Hazardous Substances OE.5 

Ambient Air Quality OE.6 

Cultural & 

Economic Value  

Heritage & Cultural Identity CE.1 

Support of National Economy CE.2 

Stakeholder Engagement CE.3 

Public Realm CE.4 

 

 

 

Management & 

Operations  

GSAS Construction Management Plan MO.1 

Wastewater Management Plan MO.2 

Organic & Solid Waste Management Plans MO.3 

Water Systems Management Plan MO.4 

Energy Systems Management Plan MO.5 

Refrigerants Management Plan MO.6 

Intelligent Transport systems Plan MO.7 

Information Systems Management Plan MO.8 

Landscape Maintenance Plan MO.9 

Infrastructure Maintenance Plan MO.10 

Community and Road Safety Plans MO.11 

Sustainability Awareness Plan MO.12 

Table 8: GSAS Criteria: Districts & Infrastructure – Source: GORD, 2017. 
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2.11.8 Climate Positive Development Program  

In collaboration with Clinton climate initiative and the US green building council, C40 Cities 

introduce the climate positive development program in 2009. It helps create a new paradigm 

for cities with models for low carbon developments. The climate positive program was 

developed to address the challenges of rapid urbanization and climate change. By using a 

performance-based framework that creates a model for a sustainable environment and 

economic growth through urban laboratories of large-scale climate positive developments. The 

program focuses on three main sources of carbon emissions: energy, waste, and transportation 

through using a non-prescriptive approach to ensure the local conditions and maximizing 

efficiency on site and further emissions off-site to enhance the residents’ lives. In figure2, the 

Climate Positive Framework guides development partners to make a positive impact in the 

surrounding community (C40, 2016).     

 

 

 

 

 

 

 

 

 

 

 

2.11.9 Green Star 

The green building council of Australia (GBCA) established in 2002, to develop buildings, 

communists, and cities to be sustainable, healthier and resilient. Rate sustainability through 

Australia’s voluntary, national and holistic Green Star rating system. In table 9, the green star 

rating system that ensures one goal which is foster livable and sustainable cities that consider 

the engine room of the economy. New cities policy platform will define sustainable cities and 

the metric to measure the city. Green Star assessing the planning, designing, and construction 

of communists and large-scale development projects. It provides a strict and comprehensive 

rating across five impact categories which are governance, livability, economic prosperity, 

environment, and innovation (GBCA, 2015).    

Figure 2: Climate Positive Development Program Framework - Source: C40, 2016 
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Dimension  Indicators  Points   

 

 

 
Governance  

Green Star Accredited Professional 1 

Design Review 8 

Engagement 6 

Adaptation and Resilience 4 

Corporate Responsibility 3 

Sustainability Awareness 2 

Community Participation and Governance 2 

Environmental Management 2 

 

 

 
Livability  

Healthy and Active Living 5 

Community Development 4 

Sustainable Buildings 4 

Culture, Heritage and Identity 3 

Walkable Access to Amenities 2 

Access to Fresh Food 2 

Safe Places 2 

 

 

 

 

Economic 

Prosperity  

Community Investment 4 

Affordability 4 

Employment and Economic Resilience 2 

Education and Skills Development 3 

Return on Investment 2 

Incentive Programs 2 

Digital Infrastructure 2 

Peak Electricity Demand Reduction 2 

 

 

 

 

Environment 

Integrated Water Cycle 7 

Greenhouse Gas Strategy 6 

Materials 5 

Sustainable Transport and Movement 3 

Sustainable Sites 2 

Ecological Value 2 

Waste Management 2 

Heat Island Effect 1 

Light Pollution 1 

Innovation  Innovation 10 

Table 9: Green Star list of categories and credits - Source: GBCA, 2015 
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2.11.10 City performance tool by Siemens  

Provides data for the CyPT, a dynamic measuring tool which studies a series of more than 70 

technologies covering buildings, transportation, and energy. The CyPT model calculates the 

economic and environmental impacts of individual technologies at different implementation 

levels based on life cycle assessment methodology on Siemens technology expertise and global 

databases. The purpose of CyPT is to reduce the environmental impacts of city activities such 

as greenhouse gases emissions, also aim to create new local jobs based on economic studies in 

different sectors and operate city solutions and maintain it. The model structured upon three 

technologies represented in categories related to their capacity in minimizing the energy 

demand in cities, the first category is energy production level; demonstrate the photovoltaic is 

used combined to heat and power and other resources of energy such as wind power. The 

second category is LED Street lighting and commercial efficient lighting to reduce standard 

lighting. The third category is creating a shift in transportation by implementing public 

transportation and alternative solutions than private cars (Siemens, 2014).   

 

2.11.11 Indian green building council IGBC  

The Indian green building movement has been spearheaded by IGBC in 2001, by creating 

national awareness. The activities of the council made a transformation in the market regarding 

the green building concepts, materials, and technologies. The green cities rating system is a 

consensus and voluntary program developed to support green cities communities. IGBC 

consider as the first Indian rating system to address environmental sustainability in emerging 

cities, which enable the development authorities and urban developers to adopt green concepts 

and planning principles, in order to reduce environmental impacts that can be measured and 

improve the quality of life. In table 10, the IGBC green cities rating system consists of six 

indicators which are, land use planning and built environment, health and wellbeing, 

sustainable mobility, management of water, energy, and infrastructure, information and 

communications technology and the last indicator is innovation in city planning (IGBC, 2015).           
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Modules  Points  

  Eco-Vision  

Mandatory 

Requirements  

Eco-Vision of The City  

 

Required 

Land Use Planning & Built Environment 18 

Credit 1  Compact City Planning  5 

Credit 2 EWS housing  4 

Credit 3  Green Buildings  2 

Credit 4  Urban Heat Island Mitigation  3 

Credit 5  Employment Opportunities  4 

Health & Well-Being 16 

Mandatory 

Requirements  

Preservation and restoration of water bodies and eco-

sensitive zones  

Required 

Credit 1  Public green and open spaces  5 

Credit 2 Accessibility to public green and open spaces  5 

Credit 3 Environmental monitoring  1 

Credit 4 Solid waste management  5 

Sustainable Mobility  15  

Mandatory 

Requirements 

Sustainable Mobility plan  Required 

Mandatory 

Requirements 

Barrier-free Accessibility   Required 

Credit 1 Access to mass transit facilities  5 

Credit 2 Pedestrian network  5 

Credit 3 Bicycle lane network  5 

Water, Energy and Infrastructure management  38 

Credit 1 Water Efficiency plan  5  

Credit 2 Rainwater Harvesting  5 

Credit 3 Wastewater treatment and Reuse  8 

Credit 4 Energy Efficiency Plan  8 

Credit 5 Renewable Energy  8 

Credit 6 Integrated Utility Network  4 

Information and Communication Technology ICT 5 

Credit 1 ICT applications  5 

Innovation in City Planning 8 

Credit 1 Innovation in City Planning  7 

Credit 2 Qualified IGBC AP Credentials  1 

Total  100 

Table 10: Indian Green Building Council rating system - Source: IGBC, 2015 
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2.12 Urban sustainable systems assessment  

The assessment matrix evaluates several sustainable systems around the world according to the context of Jeddah city through a set of criteria such 

as culture, regional climate, development scale, knowledge accessibility, indicators dimensions, and financial access. To reach the highest three 

sustainable systems that can be integrated and developed in order to be compatible with the local context.   

Assessment 

criteria 
Culture Regional Climate Development Scale 

Total 

knowledge 

Indicators 

Dimensions 
Financial Access 

 

 

Total  
Sustainable 

tool 

0 Different           1 Neutral                   

2 Typical 

1 Typical 

0 Different 

1 Accessible  

0 Limited Access  

Total /2 1 Free  

0 Fees  

Reference 

Framework 

for 

Sustainable 

Cities 

 

 

0  

 

 

0 

 

 

1 

 

 

1 

 

 

 

3 
 

 

 

1 

 

 

6 

STAR 

Community 

Rating System 

 

 

0 

 

 

1 

 

 

1 

 

 

1 

 

 

3 

 

 

1 

 

 

7 

Cities 

Statistics 

(Urban Audit) 

 

 

0 

 

 

1 

 

 

1 

 

 

0 

 

 

2.5 

 

 

1 

 

 

5.5 

 

LEED for 

cities ARC 

 

 

0 

 

 

1 

 

 

0 

 

 

0 

 

 

2 

 

 

0 

 

 

3 

City 

prosperity 

initiative 

 

 

1 

 

 

1 

 

 

1 

 

 

0 

 

 

2.5 

 

 

1 

 

 

6.5 
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Pearl 

community 

rating system 

 

 

2 

 

 

2 

 

 

0 

 

 

1 

 

 

2 

 

 

1 

 

 

8 

 

GSAS by 

GORD 

 

 

2 

 

 

2 

 

 

0  

 

 

0 

 

 

2.5 

 

 

0 

 

 

6.5 

Climate 

Positive 

Development 

Program 

 

 

0 

 

 

1 

 

 

1 

 

 

0 

 

 

1.5 

 

 

1 

 

 

4.5 

 

 

Green Star 

 

 

0 

 

 

1 

 

 

0 

 

 

0 

 

 

3 

 

 

0 

 

 

4 

City 

performance 

tool by 

Siemens 

 

 

0 

 

 

1 

 

 

1 

 

 

0 

 

 

1 

 

 

0 

 

 

3 

 

 

IGBC 

 

 

1 

 

 

2 

 

 

1 

 

 

1 

 

 

3 

 

 

1 

 

 

9  

Table 11: Sustainable systems assessment - Source: Done by Author 
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2.12.1 Sustainable systems dimensions assessment  

The assessment matrix evaluates the sustainable systems based on the common indicators dimensions cross the systems, in order to reach the 

highest three sustainable systems that cover most of the dimensions and add the total score to the previous matrix as an assessment criterion.       

Indicators 

Dimension 
Economy Social Environment Governance Spatial 

Civic 

Engagement 

Cultural - 

Education 
Innovation 

 

Total 

Reference 

Framework 

for 

Sustainable 

Cities 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

- 

 

 

1 

 

 

- 

 

 

6 

STAR 

Community 

Rating System 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

 

 

- 

 

 

1 

 

 

1 

 

 

1 

 

 

6 

Cities 

Statistics 

(Urban Audit) 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

 

1 

 

- 

 

 

 

- 

 

 

5 

 

LEED for 

cities  ARC 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

 

 

- 

 

- 

 

 

 

1 

 

- 

 

 

4 

 

City 

prosperity 

initiative 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

 

1 

 

- 

 

 

 

- 

 

 

5 
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Pearl 

community 

rating system 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

- 

 

 

 

- 

 

 

1 

 

- 

 

 

 

 

4 

 

GSAS by 

GORD 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

 

1 

 

- 

 

 

 

1 

 

- 
 

 

 

 

5 

Climate 

Positive 

Development 

Program 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

- 

 

- 

 

- 

 

 

 

- 
 

 

 

 

3 

 

Green Star 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

- 

 

- 

 

 

 

1 

 

 

1 

 

 

6 

City 

performance 

tool by 

Siemens 

 

 

1 

 

 

 

 

 

1 

 

- 

 

- 

 

- 

 

- 

 

 

- 

 

 

 

 

2 

 

 

IGBC 

 

 

1 

 

 

1 

 

 

1 

 

 

1 
 

 

- 

 

- 

 

 

1 

 

 

1 

 

 

6 
 

Table 12- Sustainable tools dimensions assessment - Source: Done by Author 
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2.13 Conclusion  

The chapter has explained the green principles, key performance indicators, and benchmarking 

of sustainable systems. The green city approach has been demonstrated in order to create 

sustainable cities, the planners must go beyond the conventional planning and consider other 

dimensions such as environmental aspects, social aspects, economy, culture, governance, civic 

engagement, and innovation. Therefore, it requires spatial and specific design planning, with a 

demand of considering the human needs in an urban environment that provides planning and 

community facilities that respect the cultural identity of the region.  

 

Jeddah city needs to create an urban fabric that supports the mass transit modes of movement, 

and master planning that considers the climate of the region. This could be achieved by 

recognizing the role of the design to reduce the effects of the arid humid climate and benefit 

from the best practices that involve considerations of green city planning, supportive and 

compact development, increased access to facilities, and enhance the vibrant communities.  In 

addition, creating sustainable cities requires the contribution of stakeholders and key design 

professionals in the urban planning in order to help to evaluate the proposed sustainable system 

and provide alternative suggestions to improve and enhance the sustainable cities conditions. 

Therefore, to develop Saudi green city guidelines, the 11 selected sustainable city systems were 

analyzed and evaluated through key performance indicator and set of different criteria 

assessment matrices according to the case of Jeddah city urban context. In order to reach the 

highest three scored systems for further analysis in the following chapter. The three selected 

sustainable systems are STAR community rating system, Indian green building council, and 

Pearl community rating system of Estidama.   
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3. Urban Sustainable Systems Analysis 

The chapter investigates the three selected urban sustainable systems which are, STAR 

community rating system, Indian green building council, and Pearl rating system of Estidama. 

In addition to analyze their framework in order to examine the potentials of developing 

Proposed Saudi green city guidelines for the case of Jeddah city (SGCG).  

3.1 STAR Community Rating System  

3.1.1 Introduction  

In 2007, ICLEI-Local Governments for Sustainability, the U.S. Green Building Council, and 

the Center for American Progress created a Clinton Global Initiative Commitment to Action to 

build a Green City Index. Also, they launched the concept for the STAR Community Index at 

GREENBUILD in Chicago, IL. By 2008, they had established a formal partnership that 

included the National League of Cities to develop Sustainability tools for assessing and rating 

communities (STAR), the developments were from 2008 to 2012 using open consensus-based 

process, technical committees consisting of experts from across the country to determine 

scientifically valid, cost-effective to evaluate the progress of local government with the 

guidance of steering committees. STAR in the United States is leading framework and 

certification program, which encourage leaders to use it in order to set goals, measure progress, 

and improve their communities. In 2012 STAR released that marked an important milestone in 

the sustainability movement. Many stakeholders worked together to deliver a framework with 

accepted standards to measure the depth and breadth of the social, economic, and 

environmental issues that cities and countries are facing.  The governance of the rating system 

and the technical committees recommended in 2015 to updated STAR in order to integrate data 

and best practices of the first 50 STAR certifications with external standards and development 

of new content to address the gaps (STAR, 2016).  

3.1.2 STAR Comprehensive Plan   

Integrating sustainability into comprehensive planning, communities will transition from 

statements about sustainability into actions that identifying practices, implementation 

solutions, and measuring impacts. STAR is a tool that helps cities and countries to become 

more sustainable, stronger, and resilient. The tool will allow cities to set a clear path to reach 

sustainability and track their progress towards meaningful results that are cost-effective and 

improve communities in order to evaluate and improve the economic, social, and 

environmental performance. Comprehensive plans provide guidance for long-term to future 

developments of communities, and other supporting plans aid in the implementation of day-to-
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day and management of the local government; short-term strategic plans and addressing the 

issues such as hazard mitigation plan, climate action plan, and sustainability plan. STAR 

Community Rating System measures and guidance can be adapted to support all types of plans 

(Shaver&Abell, 2016).   

3.1.3 STAR Approaches  

In each community applying sustainability has different requirements, but communities can 

adopt in general one of STAR approaches. The first approach is to use the rating system as a 

standalone framework for local sustainability and resources for sustainability work. The second 

approach is to implement the certification program in order to report progress on the evaluation 

measures in the rating system and benefit of the results as a tool for management and decision-

making support. The STAR tool can guide local governments of all sizes and resources level 

across the nation’s to demonstrate accountability and commitment to local sustainability; 

strengthen local plans and policies; receive national recognition for leadership and 

achievements; Improve community conditions by shifting resources and investment toward 

evidence-based, results-driven solutions; build and strengthen partnerships within government 

and with community; and benchmark progress against the national standard for community 

sustainability (Shaver&Abell, 2016).  

3.1.4 STAR Framework  

The framework integrates the three aspects of sustainability economy, environment and social 

with providing communities a menu-based system to customize their approach based on the 

city condition and properties also STAR assess the city to evaluate sustainability efforts 

through customizable, data-driven approach. In table 15, the STAR framework is organized 

into goals, objectives, and evaluation measures; which designed to align local government’s 

process and standers practices. The structure is set of components that reflect the public sector 

mechanisms which proven effective in advancing change, and the terms are commonly used 

by local governments and community partners to reach the strategic objectives and desired 

outcomes. In table 13, the structure is divided into seven thematic sustainability goals and the 

eighth category is innovation and process that supports the evolution of sustainability by 

recognizing the best practices and process, exemplary performance, innovation, and regional 

collaboration (Shaver&Abell, 2016).     
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Goal  Purpose  

Built Environment  Quality, Choice & Access Where We Live, 

Work & Play  

Climate & Energy  Increase Efficiency, Reduce Impact  

Economy & Jobs  Quality Jobs, Shared Prosperity  

Education, Arts & Community  Vibrant, Connected & Diverse Culture  

Equity & Empowerment  Inclusion & Access for All Community 

Members  

Health & Safety  Strong, Resilient & Safe  

Natural Systems  Protect & Restore the Resources of Life  

Innovation & Process  Support best practices and process  
Table 13: STAR sustainability goals - Source: STAR, 2016 

 

Each goal area of the rating system is supported by six to seven objectives that describe the 

community intended achievement toward the border sustainability goal through system 

organized by forty-five objectives (STAR, 2016). Each objective contains two types of 

evaluation measures; the first type is the local actions that help the community to move toward 

the outcomes through setting decisions, codes, and plans. The second type is the community 

level outcomes which consider quantitative that are measurable condition-level indicators that 

identify the community progress toward sustainable state within STAR objectives supports. 

These evaluation measures can be used as planning tools to guide communities to become 

sustainable, stronger, and resilient. The quantitative outcome measures can be used to set goals 

and targets, and the qualitative action measures provide best practices and address new 

thematic areas. STAR able to measures wide sustainability for the community’s not only 

municipal sustainability. Therefore, the local actions focus on interventions to reach the desired 

outcomes by local governments, community groups and, stakeholders (Shaver&Abell, 2016).         
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3.1.5 STAR action types   

There are nine action types defined in the rating system defined in table 14. Preparatory actions 

are foundational steps to assess the community needs and trends, identify and implement policy 

and regulatory changes, strength collaborations and partnerships. The implementations actions 

are the services, program, enforcement, infrastructure investments, and incentive mechanisms 

in order the community accomplishes desired outcomes through technical advisors and 

stakeholders to review whether the evaluation measures are relevant, systematic, reliable and 

valid (STAR, 2016). The local actions explain the potentials of decisions and investments that 

local governments or the community can take, and the activities they can engage in, to achieve 

the targeted outcomes. Communities seek the best practices in actions for the new plan as 

STAR best practices.   

 

Action Types  

 
 
 
 

Preparatory  

Education and Outreach  

Plan Development  

Policy and Code Adjustment  

Partnership and Collaboration  

Practice Improvements  

Inventory, Assessment, or survey  

 
 

Implementation 

Enforcement and Incentives  

Programs and Services   

Facilities and Infrastructure improvements  

Table 14: STAR action types - Source: STAR, 2016 
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Built Environment  

 

Climate & 

Energy  

Economy & 

Jobs  

Education, 

Arts & 

Community  

Equity & 

Empowerment  

Health & 

Safety  

Natural 

Systems  

Innovation & 

Process  

Ambient 

Noise & Light 

 

10 

Climate 

Adaptation 

 

15 

Business 

Retention & 

Development 

20 

Arts & Culture  

 

 

15 

Civic 

Engagement  

 

15 

Active Living  

 

 

15 

Green 

Infrastructure 

 

15 

Best Practices 

& Processes 

 

15 

Community 

Water 

Systems 

15 

Greenhouse 

Gas Mitigation 

 

15 

Green Market 

Development 

 

15 

Community 

Cohesion 

 

20 

Civil & Human 

Rights 

 

10 

Community 

Health 

 

15 

Biodiversity & 

Invasive 

Species 

15 

Exemplary 

Performance 

 

15 

Compact & 

Complete 

Communities 

20 

Greening the 

Energy Supply 

 

15 

Local 

Economy 

 

15 

Educational 

Opportunity & 

Attainment 

20 

Environmental 

Justice 

 

15 

Emergency 

Management & 

Response 

15 

Natural 

Resource 

Protection 

15 

Local 

Innovation 

 

15 

Housing 

Affordability 

 

15 

Energy 

Efficiency 

 

15 

Quality Jobs & 

Living Wages 

 

20 

Historic 

Preservation 

 

15 

Equitable 

Services & 

Access 

20 

Food Access & 

Nutrition 

 

15 

Outdoor Air 

Quality 

 

15 

Good governance  

 

 

15 

Infill & 

Redevelopment 

 

10 

Water 

Efficiency 

 

10 

Targeted 

Industry 

Development 

15 

Social & 

Cultural 

Diversity 

15 

Human 

Services 

 

20 

Health 

Systems 

 

10 

Water in the 

Environment 

 

10 

 
          _____ 

Public Parkland 

 

 

 

15 

Local 

Government 

GHG & 

Resource 

Footprint 

15 

Workforce 

Readiness 

 

 

15 

Aging in the 

Community 

 

 

15 

Poverty 

Prevention & 

Alleviation 

 

20 

Hazard 

Mitigation 

 

 

15 

Working 

Lands 

 

 

15 

        
 

_____ 

Transportation 

Choices 

15 

Waste 

Minimization 
15 

 
_____ 

 
_____ 

 
_____ 

Safe 

Communities 
15 

 
_____ 

 
_____ 

Total: 100 Total: 100 Total: 100 Total: 100 Total: 100 Total: 100 Total: 100 Total: 50 

Table 15: STAR Community Rating System Framework Goals and Objectives - Source: STAR, 2016 
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3.1.6 STAR Community Rating System indicators  

 Built Environment 

The seven objectives under this indicator evaluate community development pattern, livability, 

and the design characteristics with emphasizing the access and choice for all residents 

regardless of income. First are compact and complete communities that promote pedestrian, 

mixed-use development in high-density areas that support public transport. Second, is housing 

affordability through measuring location efficiency in order to implement affordable housing 

in areas support public transport access. Third is transportation choices provide the direct 

measure of transportation alternatives, affordability, safety, and travel distance. The build 

environment addresses the infrastructure that includes clean drinking water, wastewater, and 

stormwater, through set of objectives which are community water system, infill, and 

redevelopment that analyze the condition of the public infrastructure, use the lands in an 

efficient way, public parkland by ensuring accessibility to well-designed parks and greenways, 

and ambient noise and light to reduce their excessive impact on the residents (STAR, 2016).     

 Climate and energy   

This indicator aims to reduce climate impacts and increase resources efficiency to create safer, 

healthier, and resilient communities. Through a number of objectives which are climate 

adaptation, greenhouse gas mitigation, energy efficiency, water efficiency, local government 

GHG and recourses efficiency, greening the energy supply, and waste mitigation. These 

objectives encourage the local governments to take the opportunities and demonstrate their 

leadership toward the indicator and the community to restore, reuses, and recycle materials and 

addressing their alternative sources of energy (STAR, 2016).   

 Economy and Jobs 

The objectives of this indicator provide access to jobs and equally shared prosperity by business 

retention development, and local economy both objectives focus on developing the existing 

business in the community to retain workers and drive expansion to create resilient local 

economy, the development must cover the mix of business that suit the community and fulfill 

their needs. In addition the other objectives such as, quality jobs and living wages that evaluate 

the worker quality of life through the household income and living wages, the workforce 

readiness that emphasis the on the importance of skilled workforce to fulfill the needs of local 
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business, targeted industry development, green market development that promote the attraction 

of new business and emerging green industries that protect the environment while diversifying 

and strengthening the local economy (STAR, 2016).  

 Education, Art, and Community  

This indicator promotes an educated, socially connected, and cohesive community. The 

objectives are educational opportunity and attainment that evaluate the education quality and 

equitable access to all students to realize their full potential, arts and culture, social, and cultural 

diversity, historic preservation that aim to link the community with the past, community 

cohesion, and aging in the community that address the issues and enhance quality of life 

(STAR, 2016).  

 Equity and empowerment  

The six objectives of the indicator promote equity, inclusion, and equal access to opportunity 

for all community members such as a civic engagement that rise the sense of community 

empowerment, civil rights and human rights by all community members, environmental justice 

addresses the issues that leads to disproportion environmental, health, and economic impacts. 

Equitable services and access evaluate the spatial distribution of foundational community 

assets such as, public services and access to food. Also, the objectives of human services and 

poverty prevention and alleviation (STAR, 2016).   

 Health and Safety  

This indicator recognized that to develop healthy, safe, and resilient community’s required 

proactive efforts and reducing risk factors that undermine healthy outcomes. These efforts by 

implementing several objectives such as, active living that encourage the residents to be 

physically active through the design, food access, and nutrition, community health that measure 

the overall public health into local decision making, the health system that addresses the 

structural components of health care in the community. The other objectives address the 

planning efforts to prevent crime, hazardous events, emergency, and violence such as, hazard 

mitigation that reduces the risk areas in the community, emergency management and response 

that encourage the effective response to emergencies, and safe communities (STAR, 2016).  
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 Natural Systems 

The objectives of the natural systems’ indicators ensure that communities are able to restore 

and protect the areas that provide resources to support their life. The indicator takes the 

ecosystem services approach and recognizes the opportunities provided by the natural systems 

such as food, water, and climate, and other benefits as cultural and aesthetic value. The 

objectives are water in the environment, outdoor air quality, biodiversity, and invasive species, 

natural resources protection, green infrastructure that aim to integrate natural design with the 

built environment, working lands that recognizes the economic and environmental contribution 

of land management to natural systems (STAR, 2016).       

 Innovation and Process  

The innovation indicator is a way of discovering emerging and development practices that 

communities are implementing to enhance local sustainability. Also, the guide process that 

accelerates the community achievements across STAR indicators. There are four sections 

under innovation and process which are best practices and process, exemplary performance, 

local innovation, and good governance (STAR, 2016).     
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3.2 Indian Green Building Council 

3.2.1 Introduction  

Due to the growth in infrastructure and construction development which consider one of the 

largest economic activities in India and is growing rapidly. As well as the environment poses 

a host of challenges. Therefore, the Indian Green Building Council has established to enable 

the construction industry to be environmentally sensitive and encourage the architects, 

engineers, developers, and stakeholders to build green to and adopt the green principles in 

planning to reduce the impacts and enhance the economic, social, and environmental 

performance and the overall quality of life. This movement has created a national awareness 

and transformed the market into green building concepts, materials, and technologies (IGBC, 

2015).  

3.2.2 The Framework for Green cities  

The Green city framework provides long - term vision for systematic planning, implantation, 

and green cities management as indicated below:  

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inputs Infrastructure  Outputs 

Water, 

Energy, 

Materials  

Housing, 

Transportation, 

Education, Storm 

Water, Treatment 

Systems, Early 

Warming Systems.  

Waste, 

Water, Air 

Emissions, 

GHG 

Emissions  

Governance, Stakeholder 

Involvement, Finance, 

PPP, Institutional Capacity 

(Trained professional) 

Zero Waste, Wastewater 

Recycling, 

Clean Fuels, Green Roofs, 

Solar Heating, Smart 

Interventions, 

Green Buildings 

Air Quality, Drinking 

Water Quality, Open 

Spaces, Health & Safety, 
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Figure 3: IGBC Framework structure - Source: Dr Prasad Modak, Chief Sustainability Officer, IL&FS and Dean IL&FS Academy 
for Applied Development (IAAD), 2015 



 
 

66 
 

 

3.2.3 Advantages of Green cities  

1- Efficient Land use  

Green cities promote effective land use by increasing the land use mix and higher densities to 

reach a compact development. By following the planning concepts that offer many benefits as:  

o Higher density and compact development. 

o Promote transit-oriented development. 

o Preservation and Restoration of Water Bodies & Eco-sensitive Zones. 

o Offer a variety of housing typologies. 

o Reduces distances between home and workplaces. 

o Pedestrian and bicycle-friendly environments. 

o Enhanced community bonding in neighborhoods. 

2- Efficient Mobility  

Green cities promote a different mode of transportations, and increase the opportunities for 

bicycling, pedestrian network, reduce the automobile trips, promote public transportation, and 

use alternatives fuel. The efficient transportation planning enables the cities to accommodate 

all transportation modes which all plays a role in reducing the cities carbon footprints (IGBC, 

2015).  

3- Efficient City Infrastructure  

o Water Efficiency  

Green cities able to save 30-40% of potable water by implementing best practices such as 

rainwater harvesting, treatment of wastewater, and stormwater management (IGBC, 2015).  

o Energy Efficiency  

Using various renewable energy sources and technologies by green city concepts that able to 

reduce the city energy supply - demand and save 20-30% of energy (IGBC, 2015).    

o Solid Waste Management  

Green cities aim to achieve zero waste by considering the waste management in planning and 

implementation of different systems for recycling, collecting, treatment, and reuse or disposal 

the solid waste of municipal (IGBC, 2015).    

4- Enhanced Quality of life  

Enhance the accessibility to recreational spaces, increase the green cover, environmental 

monitoring to promote the quality of life and making the cities healthier and livable.  

3.2.3 IGBC Green city criteria  

Cities must qualify the following criteria to fulfill the requirements of Indian Green Building 

Council, in the large-scale development with a minimum area of 250 Ha and a minimum 
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population density of 125 persons per hectare. The city must provide employment opportunities 

as direct and indirect employment for 20% of the total population if the city could not reach 

the gross population density the project must provide 30% of employment opportunities for the 

residents. Also, the city must maintain facilities of the social infrastructure such as education, 

healthcare, socio-cultural, recreational, and sports facilities (IGBC, 2015).  

3.2.4 Indian Green Building Council Framework  

The Indian Green Building Council framework in table 16, divided into seven indicators each 

has set of required objectives the city needs to fulfill in order to achieve the goals of green 

cities and enhance the economic, social, and environmental performance and promote quality 

of life.  

 Eco-Vision of the city  

The eco-vision a mandatory indicator that must reflect the city’s milestones towards 

sustainability, also demonstrate the vision of the city in including the principles of 

sustainability to reduce the environmental impacts and develop measurable goals to achieve 

the targets through set of aspects such as, land use planning, green open spaces, sustainable 

mobility, solid waste management, water efficiency, energy efficiency, and information and 

communication technology integration (IGBC, 2015).  

 Land use planning and built environment 

The indicator promote several aspects the city must achieve such as, compact city planning that 

reduce urban sprawl and increase gross population density from 150 to 250 pph, housing by 

providing affordable housing for all in order to promote equity living, green buildings to 

minimize the environmental impacts due to the construction activities by incorporate 

mechanisms in the regulations of development control, urban heat island mitigation to reduce 

the microclimatic temperature by providing in roads, a tree cover shading, and using cool 

pavements, and provide employment opportunities by creating self-sustainable city (IGBC, 

2015).  

 Health and Well-being  

There are many aspects of the health and well-being indicator, the mandatory requirement is 

preserving and restoring water and protecting the ecosystem of habitat and maintain the 

ecological balance in the city, also the city must encourage the public open spaces by providing 

15% green spaces of the city developments to enhance the residents health and the quality of 

life, the accessibility to public green open spaces is one of the aspects that maintain the easy 

access by the majority of the community by maximum distance of 400 meters and 40% of all 
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city developments must be open spaces to make the city more livable, the environmental 

monitoring to ensure the continuous enhancing of the city quality of life, and solid waste 

management in order to keep the city clean and healthy the aspect will reduce the waste 

generation and recycle it by minimum 60% and maximum 5% of waste to landfill site (IGBC, 

2015).  

 

 

 

 

 

 

 

 

 

 

 Sustainable Mobility  

The main aim of this indicator is to reduce the greenhouse gases in order to enhance the 

resident’s quality of life, through six main aspects which are, sustainable mobility plan that 

developed set of strategies as integrating the land use with the transportation network, 

providing alternative modes of public transportation as Bus Rapid Transit, Light Rail Transit, 

and metro, also promote other modes like walking and cycling and plans for strategies to reduce 

the use of vehicles. The second aspect is barrier-free accessibility by ensuring that the city is 

accessible for all through 100 and access to pedestrian pathways, road crossings, public 

buildings, public toilets, parks, and recreational spaces. The other aspects are access to mass 

transit facilities by providing 40% of the developments area are located within 800 meters as 

radial distance, the pedestrian network to encourage the community to walk by providing will 

designed network enhance the public safety and health, and promote the bicycle lane network 

to encourage cycling the network must provide comfortable experience by ensuring that 25% 

of the road network is dedicated to bicycles (IGBC, 2015).  

 Water management, energy and infrastructure management  

The indicator emphasis the importance of natural resources by several aspects such as, water 

efficiency plan by reducing the water consumption by having a policy that ensure the residential 

and commercial don’t exceed 10-20% liters per capita per day, rainwater harvesting to enhance 

Source Reduction 

Reuse 

Recycling 

Resource Recovery  
(Waste to Energy) 

Incineration 

Land fill 

Most Preferred  

Least Preferred  

Figure 4: Solid waste management hierarchy - Source: IGBC, 2015 
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the groundwater and reduce the water demand, wastewater treatment and reuse to avoid 

pollution and reduce fresh water demand by recycling minimum 50% for mixed-use land uses, 

energy efficiency plan by reducing greenhouse gases emissions by providing 50% of LED 

lighting in the streets and on-site renewable energy system in mixed-use buildings to reach 5% 

of annual energy demand, the renewable energy aspect reduce the environmental impacts by 

demonstrate the city plans to maintain 10% of the energy resources, and integrate utility 

network by providing dedicated utility duct as portable water supply, sewer lines, treated 

wastewater supply, power cables, piped natural gas, chilled water supply and return, pneumatic 

solid waste collection, and information and communication technologies cables as well as 

enhance services delivery, (IGBC, 2015).  

 Information and communication technology applications  

This indicator encourages the use of innovative applications in order to reduce the negative 

impacts and improve the overall city performance, by a central command that monitoring the 

city infrastructure facilities, dashboard system to track city infrastructure, smart power grid 

system, control street lighting, and real - time responses, (IGBC, 2015).  

 Innovation in City Planning 

The innovation in city planning encourage the developments to minimize their impacts by 

considering strategies in the design process than the sustainable design practices, this indicator 

includes two aspects which are the innovation in city planning and development and the 

qualified IGBC AP credentials by supporting and encouraging the integrate appropriate green 

planning and strategies in the city, (IGBC, 2015).  
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Modules  Points  

  Eco-Vision  

Mandatory 

Requirements  

Eco-Vision of The City  

 

Required 

Land Use Planning & Built Environment 18 

Credit 1  Compact City Planning  5 

Credit 2 EWS housing  4 

Credit 3  Green Buildings  2 

Credit 4  Urban Heat Island Mitigation  3 

Credit 5  Employment Opportunities  4 

Health & Well-Being 16 

Mandatory 

Requirements  

Preservation and restoration of water bodies and eco-

sensitive zones  

Required 

Credit 1  Public green and open spaces  5 

Credit 2 Accessibility to public green and open spaces  5 

Credit 3 Environmental monitoring  1 

Credit 4 Solid waste management  5 

Sustainable Mobility  15  

Mandatory 

Requirements 

Sustainable Mobility plan  Required 

Mandatory 

Requirements 

Barrier-free Accessibility   Required 

Credit 1 Access to mass transit facilities  5 

Credit 2 Pedestrian network  5 

Credit 3 Bicycle lane network  5 

Water, Energy and Infrastructure management  38 

Credit 1 Water Efficiency plan  5  

Credit 2 Rainwater Harvesting  5 

Credit 3 Wastewater treatment and Reuse  8 

Credit 4 Energy Efficiency Plan  8 

Credit 5 Renewable Energy  8 

Credit 6 Integrated Utility Network  4 

Information and Communication Technology ICT 5 

Credit 1 ICT applications  5 

Innovation in City Planning 8 

Credit 1 Innovation in City Planning  7 

Credit 2 Qualified IGBC AP Credentials  1 

Total  100 

Table 16: Green Star list of categories and credits - Source: IGBC, 2015 
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3.3. Pearl community rating system of Estidama   

3.3.1 Introduction  

Estidama is the initiative created by Abu Dhabi urban planning council to transfer it into 

sustainable urbanization model, aiming to create sustainable communities and cities that 

balance the four dimensions of Estidama such as, environmental, economic, cultural, and 

social. The efforts of Estidama are incorporate with the 2030 plan, urban planning council 

policies, and developments code. It was one of the first systems in the Middle East region 

presenting the pearl rating system to address sustainability throughout the city lifecycle from 

design through construction to operation. The pearl rating system provides guidelines and 

requirements for measuring the performance potentials in relation to Estidama four dimensions 

(PCRS, 2010).      

3.3.2 Pearl Community Rating System Stages  

The system recognizes the integration of ownership and responsibility transitions in the project 

that evolve from the design team to the construction team and management team. Therefore, 

three rating systems established under Pearl community rating system (PCRS) which are, 

design, construction, and operational.  The Design Pearl rating system measures the adopted 

concepts during the design phase to meet the requirements and increase the value of the 

development. The Construction Pearl rating system that commitments to implement and 

achieve the design rating. The Operational Pearl systems assess the operational performance 

of the project and ensure is sustainable operating; it can be achieved by the minimum two years 

after construction completion and the project reached 80% of occupancy (PCRS, 2010).  

           

    

 

 

 

 

 

 

Design Construction Operation 

Figure 5: Pearl Community Rating System Stages - Source: PCRS, 2010 
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3.3.3 Application of Pearl Community Rating System  

The Pearl community rating system is designed for development projects which support a 

minimum 1000 residential population for community facilities with no maximum size of the 

project. However, projects larger than districts as cities the residential population must be over 

20,000 it can be divided into districts and separate their applications. The Pearl community 

rating system can be implemented as a phase of the project aim to promote sustainability and 

improve the quality of life. In order to achieve this, the sustainable community requires 

integration between the four dimensions of Estidama, collaborative and inter-disciplinary 

approach to master planning. The project must start with a collaboration between the 

community rating system in the design process and Esitdama integrated development process 

to ensure all targets been achieved in the design process (PCRS, 2010). 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Pearl Community Rating System Process - Source: PCRS, 2010 
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3.3.4 Pearl Community Framework  

The framework of Pearl community rating system in table 17,  is divided into seven categories 

that are fundamental in sustainable developments, the first category is an integrated 

development process that encourages the cross-disciplinary to provide environmental and 

quality management through the life cycle of the project, the second category is natural systems 

by conserving, preserving and restoring the natural resources and habitat, third is livable 

communities through improving the quality and connectivity in the outdoor and indoor, fourth 

category is precious water must reduce the water demand and provide alternative sources and 

efficient distribution, the fifth category is resourceful energy that conserves energy through 

passive design measure, reduces demand, provides energy efficiency, and renewable sources, 

the sixth category is stewardship materials by considering the whole-life-cycle in selection 

materials, the seventh and last category is innovation practice that encourages innovation in 

design and construction to facilitate the market and transform the industry (PCRS, 2010).         

 

 

 

Framework Categories  Points 

Integrated Development process 10 

Natural Systems  14 

Livable Communities  38 

Precious Water  37 

Resourceful Energy  42 

Stewardship Materials  18 

Innovation Practices  3 

Total   159 

Table 17: Points required in each category of framework - Source: PCRS, 2010 
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Design Construction 
Commissioning/

Testing 

Operation & 
Miantenance 

Ongoing 
Education 

 Integrated Development process 

Estidama integrated development process in table 18, aim to achieve successful integration 

between the building, community, natural, and economic systems. The category required an 

integrated development approach from the first stage of design with clear vision and targets 

with potentials to significantly achieve environmental, social, economic, and cultural benefits 

and ensure the minimum cost of the developments which will establish collaborative process; 

encourage a welfare and high quality of construction and environmental management; and 

build a solid base for operation and maintenance (PCRS, 2010).     

 

 

 

 

 

IDP Integrated Development Process  

Credit  Indicators  Points  

IDP-R1 Integrated Development Strategy  R 

IDP-R2 Sustainable Building Guidelines  R 

IDP-R3 Community-dedicated infrastructure basics 

commission  

R 

IDP-1 Life Cycle Costing  4 

IDP-2 Guest Worker Accommodation  2 

IDP-3 Construction Environmental Management  2 

IDP-4 Sustainability Awareness    2 

Total  10  

R= Required mandatory indicator  

Table 18: Integrated Development Process Indicators - Source: PCRS, 2010 

 

 
 

Figure 7: Integrated development Process - Source: PCRS, 2010 
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IDP-R1 The Integrate Development Strategy indicator ensure that new developments adopt an 

integrated process to maintain the greater synergy in project systems to reach high - 

performance communities. By demonstrating the design team and the development process in 

an organized and programmed way to gain maximum benefits from project inception to final 

delivery. Develop an implementation process to facilitate an effective transition between the 

stages from planning to construction and operation, also the project packages include 

infrastructure and buildings, to ensure the vision, objectives, and targets achievements.   

IDP-R2 Sustainability building guidelines indicator that maintains overall sustainability 

objectives and targets are fulfilled in the community, ensure development procedure quality 

for verifying requirements. 

IDP-R3 Community dedicated infrastructure basic commissioning indicator ensure that 

infrastructure systems well designed, protect the health, and providing ongoing efficiency. 

Include comprehensive commissioning of community dedicated energy, water, and waste 

infrastructure.  

IDP-1 Lifecycle costing indicator to enable the effective long-term infrastructure, design, and 

construction decisions, to increase the efficiency of the development whole life. Through 

analysis during the master planning by evaluating and comparing design options.  

IDP-2 Guest worker accommodation indicator promote labor practices in constructions, by 

providing facilities for all workers on the project as appropriate shade, gathering areas, 

healthcare, recreation, and entertainment.  

IDP-3 Construction environmental management indicator associate construction practices to 

reduce the environmental impacts by demonstrating project construction environmental 

management plan.  

IDP-4 Sustainability awareness indicator to promote the ongoing efficient operation of the 

community by enabling the residents, workers, and visitors to contribute in resources use and 

responsible in the community. The strategy of educating the public on ecological features, 

energy and water efficiency, material type, waste recycling policies, and alternative 

transportations.      
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 Natural Systems  

The natural system category in table 19, is designed to encourage natural resources 

management and sustainable land use through analysis and assessment of natural systems as 

part of pre-master planning and development process; promote reuse of land; enhance the 

ecological values; and conserve the existing features and habitat (PCRS, 2010).      

 

 

 

 

 

 

 

 

NS  Natural Systems   

Credit  Indicators  Points  

NS-R1 Natural Systems Assessment   R 

NS-R2 Natural Systems Protection   R 

NS-R3 Natural Systems Design and Management 

Strategy   

R 

NS-1 Reuse of land   2 

NS-2 Remediation of Contaminated Land   2 

NS-3 Ecological Enhancement   2 

NS-4 Habitat Creation and Restoration     6 

NS-5  Food Systems  2 

Total  14  

R= Required mandatory indicator  

Table 19: Natural system Indicators -Source: PCRS, 2010 

Restore 

Enhance 

Protect 

Figure 8: Natural system hierarchy - Source: PCRS, 2010 



 
 

77 
 

NS-R1 Natural Systems Assessment indicator ensures that the environmental baseline 

surrounding conditions are connected to the site and assessed before the design process, also 

must identify the opportunities, challenges, and carrying the new development capacity.     

NS-R2 Natural Systems Protection indicator promotes the importance of protecting the natural 

systems identified in the assessment, based on three strategies protection, onsite mitigation, 

and offsite compensation.   

NS-R3 Natural Systems Design and Management Strategy indicator reduces the demand on 

natural resources, enhances the soil protection, low maintenance requirements, and the long-

term management of habitat areas and landscape.   

NS-1 Reuse of land indicator encourages the efficient use of lands by new developments to 

reuse lands that been used before, promote the lands that 75% of the site been used before.     

NS-2 Remediation of Contaminated Land indicator encourages to treat the contaminated lands 

for new developments by demonstrating the site assessment, identify the risks, and state the 

steps in order to remediate the site.     

NS-3 Ecological Enhancement indicator enhances the ecological value of the site by planting 

50 to 70% of native plants and minimum adaptive from 5 to 10 of different type of species.   

NS-4 Habitat Creation and Restoration indicator encourages to recreate habitat that connected 

to similar habitats and be self-sustaining which will increase the ecological value by onsite 

habitat creation and offsite habitat creation.   

NS-5 Food Systems indicator promotes the creation of localized food approach with food 

production and equal access to high quality of food.  

 Livable Communities  

Creating livable communities is a fundamental aspect of the 2030 plan. Accommodate growth 

while preserving the sense of community for a successful future. In table 20, the indicators of 

this category which dedicated to urban elements that affect the quality of urban and built form 

through direct control of the urban planning and design process that influence the quality of 

place and overall quality of life. Livable communities can be achieved through analyzing and 

assessing the social, economic, design, and policy context; provision of community facilities; 

analysis and appreciation of the climate conditions; efficient land use; efficient accessibility to 
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transportation modes; provide diversity and opportunities of trade at an appropriate level 

(PCRS, 2010).           

LC Livable Communities    

Credit  Indicators  Points  

LC-R1 Plan 2030 R 

LC-R2 Urban Systems Assessment  R 

LC-R3 Provision  R 

LC-R4 Outdoor thermal comfort strategy  R 

LC-R5 Minimum pearl rated building within communities  R 

LC-1 Transit support practices  2 

LC-2 Neighborhood connectivity  3 

LC-3 Open space network  3 

LC-4 Accessible community facilities  2   

LC-5  Housing diversity  2 

LC-6 Community walkability  4 

LC-7 Active urban environment  1 

LC-8 Travel plan  1 

LC-9 Improve outdoor thermal comfort  4 

LC-10 Regionally responsive planning  2 

LC-11 Pearl rated buildings within communities  10 

LC-12 Safe and secure community  1 

Total  35 

R= Required mandatory indicator  

Table 20: Livable communities Indicators - Source: PCRS, 2010 

 

LC-R1 Plan 2030 indicator ensure that all new developments support the 2030 vision within 

an urban growth by framework plans.  

LC-R2 Urban systems assessment indicator demonstrate the urban assessment of the site before 

the process of planning and design, through different scales such as local, sub-regional, and 

regional.   
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LC-R3 Provision of amenities and facilities indicator ensure that cultural amenities and 

community facilities are accessible to all within a 350-meter radius and providing social 

connectivity. Integration and public benefits that shared by the community.   

LC-R4 Outdoor thermal comfort strategy indicator demonstrates the strategy to provide a 

comfortable microclimate for the community through considering, orientation; shading; 

ventilation; evaporative cooling; thermal mass.  

LC-R5 Minimum pearl rated buildings within the community’s indicator encourage the reward 

of developments and building that achieve the minimum pearl rating system, by minimum 

building per community.    

LC-1 Transit supportive practices indicator optimize the investment of public transportation 

through development practices to improve the use of transit facilities. Demonstrate that 

development established with in transit-shed should follow criteria as transit stations within the 

CBD for 120 to 200 residential, transit station within the centers for 60 to 120 residential, and 

transit stations within suburban and neighborhoods for 35 to 60 residential, all the criteria are 

under 350 meters transit-shed. In addition, minimum one pedestrian path shaded by 75% that 

provide connection between the transit-shed and centers.     

LC-2 Neighborhood connectivity indicator aim to achieve highest level of pedestrian 

connectivity and vehicle connection within the city and considering the future potentials of the 

developments. Primer streets must provide 80% of movement interactions.     

LC-3 Open space network indicator provide interconnected network of open spaces in different 

sizes, character, and purpose to maintain variety of human activates and natural systems. The 

indicator demonstrates the management strategy, provision of open spaces, and the resident’s 

accessibility must be within 350m by walking.     

LC-4 Accessible community facilities indicator to provide clustering and community sharing 

facilities to maintain easy access. Reduce 25% of the walking distance to facilities and building 

footprints.  

LC-5 Housing diversity indicator promotes diversity of residential properties within the 

neighborhood. Through minimum housing diversity by 0.6.  
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LC-6 Community walkability indicator aims to enhance the public health, improve mobility, 

reduce the demand on automobiles, and improve the liveness of the community through the 

effective pedestrian environment.    

LC-7 Active urban environments indicator promotes an active lifestyle by providing for the 

resident’s recreational public spaces such as landscape areas, playgrounds, and sports areas.    

LC-8 Travel plan indicator aims to reduce the private vehicles use by increase the alternatives 

to travel by cars and manage the demand.  

LC-9 Improved outdoor thermal comfort indicator enhances the outdoor thermal comfort in the 

transitions months and reduces the thermal discomfort during summer in open spaces. Through 

set strategies such as applicable opening sizes; wind towers; vegetated walls; building down 

washing; green fingers. 

LC-10 Regionally responsive planning indicator reflect the site climatic, historical, and social 

influence and the community plan.  

LC-11 Pearl rated building within the community’s indicator reward the community that has 

the significant proportion of green buildings recognized by the pearl building rating system.  

LC-12 Safe and secure community indicator aims to provide secure and safe for the community 

residents and visitors. Through two approaches which are being implemented in risk mitigation 

measures, or by the planning and design three stages as the safety and security risk 

management; the safety and security strategy; the safety and security layout plan.    

 Precious Water 

Due to the limited annual rainfall, the region hot climate, and the consumed energy in 

desalinization portable water, this category considers a priority for Estidama. In addition, the 

climate change effects that emphasize the importance of water conservation. The precious 

water category of the pearl community rating system includes the water calculator that must be 

used throughout the design process to help in assessing the inputs, the flow of water, and 

identify the processor of reducing the use of potable water (PCRS, 2010). In table 21, the 

indicators of the precious water category are identified. 
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Figure 9: Precious water hierarchy - Source: PCRS, 2010 

 

 

 

 

 

 

 

 

  

 

 

 

Table 21: Precious water Indicators - Source: PCRS, 2010 

 

PW-R1 Community Water Strategy indicator aims to ensure a comprehensive water strategy 

in the early stages of the design process by integrating the main goal of reducing the 

consumption of water and create water balance project. Develop a water strategy that covers 

irrigation, water feature, district cooling, and stormwater.  

PW-R2 Building Water Guidelines indicator ensuring water conservation during the design 

and development within the community based on the developed building guidelines which 

PW Precious Water 

Credit  Indicator  Points  

PW-R1 Community Water Strategy R 

PW-R2 Building Water Guidelines R 

PW-R3 Water Monitoring & Leak Detection R 

PW-1.1 Community Water Use Reduction: Landscaping 14 

PW-1.2 Community Water Use Reduction: Heat Rejection 5 

PW-1.3 Community Water Use Reduction: Water Features 4 

PW-2 Storm water Management 6 

PW-3 Water Efficient Buildings and plots  8 

Total 37 

R= Required mandatory indicator  
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cover efficient measures to reduce the water consumption through fixtures, appliances, 

landscaping, and heat rejection.   

PW-R3 Water Monitoring & Leak Detection indicator aims to monitor and prevent loss of 

water with degradation system and leaks.   

PW-1.1 Community Water Use Reduction: Landscaping indicator promotes to an efficient 

water system through the landscape design by plant selection, recycled water, irrigation system, 

and management.   

PW-1.2 Community Water Use Reduction: Heat Rejection indicator reduce the consumption 

of portable water for heat rejection by promoting the recycled water and alternative resources 

to be used and demonstrate the community by water district cooling network connected by 35% 

of the building gross floor area.   

PW1.3 Community Water Use Reduction: Water Features indicator aims to reduce the use of 

portable water in exterior water features by using recycled water and eliminate the evaporation 

loss.  

PW-2 Stormwater Management indicator reduce the discharge of storm water and protect the 

drainage stormwater system also receive water supply from pollutant during and after the 

storm. In addition, establish storm water management system that cover infiltration, sustainable 

urban drainage, and provide structural solutions.  

PW-3 Water Efficient Buildings and Plots indicator aims to reduce the buildings and plot water 

consumption within the community as well as limit the size of the infrastructure. And set a 

reduction target for the water use inside the buildings.   

 Resourceful Energy 

Energy conservation is important to sustain competitive economy, therefore, Estidama aims to 

conserve energy through technical transition if the community. In table 22, the resourceful 

energy category demand for energy calculation and assessment process that facilitate the 

energy issues during the planning process. Informing decision making and implementing 

passive environmental design, renewable energy, and highly efficient equipments (PCRS, 

2010).    
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Figure 10: Resourceful Energy hierarchy - Source: PCRS, 2010 

 

 

 

 

 

 

 

  

  

Table 22: Resourceful Energy Indicators - Source: PCRS, 2010 

 

 

RE Resourceful Energy 

Credit  Indicator  Points  

RE-R1 Community Energy Strategy R 

RE-R2 Building Energy Guidelines R 

RE-R3 Energy Monitoring and Reporting R 

RE-1 Community Strategies for Passive Cooling 6 

RE-2 Urban Heat Reduction 2 

RE-3.1 Efficient Infrastructure: Lighting 6 

RE-3.2 Efficient Infrastructure: District Cooling 6 

RE-3.3 Efficient Infrastructure: Smart Grid Technology 4 

RE-4.1 Renewable Energy: Onsite 8 

RE-4.2 Renewable Energy: Offsite 3 

RE-5 Energy Efficient Buildings 7 

Total  42 

R= Required mandatory indicator  
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RE-R1 Community Energy Strategy indicator focus on the development and energy 

consumption through efficient distribution and implementation of renewable energy strategies 

that include analysis of climate, street orientation, building orientation, shading strategies, 

district energy systems, and renewable energy generations.  

RE-R2 Building Energy Guidelines indicator promote the energy conservation in buildings 

within the community based on building guidelines that analysis the passive design strategies, 

mechanical and electrical systems, and integrated renewable energy generation potentials.  

RE-R3 Energy Monitoring and Reporting indicator ensure the provision of facilities and 

measure the performance of the infrastructure system as well as enable future improvements in 

energy and understand the community use of energy.  

RE-1 Community Strategies for Passive Cooling indicator enhance the outdoor microclimate 

through the early design process of the community design. Measure and evaluate the cooling 

passive strategies to improve the building energy performance and outdoor microclimate by 

conceptual analysis and advance analysis techniques.    

RE-2 Urban Heat Reduction indicator reduce the urban heat build up to improve the outdoor 

microclimate through solar panels, vegetation’s, and building form. Also using minimum solar 

reflective materials in roads.  

RE-3.1 Efficient Infrastructure: Lighting indicator aim to reduce the greenhouse emissions that 

associated with the energy consumption, infrastructure, and lighting.  

RE-3.2 Efficient Infrastructure: District cooling indicator promote the highest efficient district 

cooling system include the district cooling network that achieves a coefficient of performance.   

RE-3.3 Efficient Infrastructure: Smart Grid Technology indicator reduce the electricity demand 

and improve the efficiency of the electric energy delivery by intelligent design system within 

the community. The smart system installed within the buildings and connected through a  

network to establish power provider between the community and the building.   

RE-4.1 Renewable Energy: Onsite indicator focus on using renewable energy onsite to reduce 

losses, energy demand, and reliance on fossil fuel.   

RE-4.2 Renewable Energy: Offsite indicator promotes the use large-scale of renewable energy.   

RE-5 Energy Efficient Buildings indicator promote the reduction of energy by buildings. 
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 Stewardship Materials 

Sustainable developments ensure that the selected materials are associated by which waste is 

disposed of, must view the material as a complete cycle. In table 23, the stewardship materials 

category of Pearl community rating system that ensures in the design process the consideration 

of the materials life-cycle and within the objectives in improving the environmental and social 

outcomes associated with the materials transport, installations, and disposal (PCRS, 2010).     

 

Table 23: Stewarding materials Indicators - Source: PCRS, 2010 

SM-R1 CCA Treated Timber Elimination indicator aim to reduce the toxic effects of chromatid 

copper arsenate, demonstrate that treated timber to external structures is used in the project to 

the environment and people.  

SM-R2 Basic Construction Waste Management indicator prevent the environmental long-term 

impacts associated with the construction waste, collection, transport, and disposal by minimum 

50% and the hazardous waste must undergo specialized treatment.   

SM-R3 Basic Operational Waste Management indicator demonstrate the operational waste as 

a minimum by the development process through annual estimates of waste, review waste 

infrastructure program, provision adequate waste size, and adequate waste vehicles access.     

SM Stewarding Materials 

Credit  Indicator  Points  

SM-R1 CCA Treated Timber Elimination R 

SM-R2 Basic Construction Waste Management R 

SM-R3 Basic Operational Waste Management R 

SM-1 Modular Pavement and Hardscape Cover 1 

SM-2 Regional Materials 2 

SM-3 Recycled Materials 5 

SM-4 Reused or Certified Timber 3 

SM-5 Improved Construction Waste Management 2 

SM-6 Improved Operational Waste Management 2 

SM-7 Organic Waste Management 2 

SM-8 Hazardous Waste Management 1 

Total   18 

R= Required mandatory indicator  
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SM-1 Modular Pavement and Hardscape Cover indicator reduce the waste associated with the 

improvement of the public realm and using efficient pavement and hardscape cover.  

SM-2 Regional Materials indicator promote to select materials that reduce transport impacts 

and enhance the regional economics.    

SM-3 Recycled Materials indicator aims to increase the recycled materials in infrastructure and 

public realm, which will decrease the disposal wastes.   

SM-4 Reused or Certified Timber indicator encourages to use timber material that sourced 

from sustainable and local resources.  

SM-5 Improved Construction Waste Management indicator improves the construction waste 

by 60 to 70% to recycle in order to reduce the long-term environmental impacts.  

SM-6 Improved Operational Waste Management indicator promotes the development and 

implementation of the optional waste from 50 to 60%.  

SM-7 Organic Waste Management indicator promotes the potential of reusing the organic 

waste from the operation developments that include landscape and food waste,   

SM-8 Hazardous Waste Management indicator ensures the secure handling of hazardous waste 

in order to reduce pollution in the ground, air, and water.  

 Innovation Practices  

The innovation and practices category build aligned with a plan of 2030 and the main 

dimensions of Estidama which are, environment, social, economy, and culture. In order to 

reach outcomes that established benchmarks and innovative features for the future 

sustainability of the community. In table 24, the indicators of the category that requires a 

process that focus on creativity while respecting the identity of the region. It can be achieved 

through addressing the applicable design solution based on sustainability three pillars, provide 

benefits and feasibility analysis of cost, and develop designs that present culture and best 

practices while enhancing the environmental performance of the community (PCRS, 2010).  
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IP-1 Innovative Cultural & Regional Practices indicator encourage the cultural identity and 

regional practices in design, while contributing the environmental performance, through 

technical an architectural solution to develop energy efficiency, water, and outdoor comfort.  

 

IP-2 Innovating Practice indicator promote designs that reflect significant impacts in relation 

to Estidama sustainability main pillars, developing a guideline that enables the innovative 

designs to be implemented.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IP Innovating Practice 

Credit  Indicator  Points  

IP-1 Innovative Cultural & Regional Practices 1 

IP-2 Innovating Practice 2 

Total 3 

Table 24: Innovating practices Indicators - Source: PCRS, 2010 
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3.4 The selected urban sustainable systems  

The three selected urban sustainable systems went through a process of analysis and 

investigation based on two assessments matrix in table 11 and 12, that covered set of criteria 

and many indicators dimension in order to reach the most three compatible systems with the 

context of Jeddah city. The first selected sustainable system is STAR community rating system 

that got 7 as a score, the system can be implemented over all the cities in the United States. 

The second system is the Pearl community rating system of Estidama the system got 8 points 

in the total score, the system shares with Jeddah city the cultural and regional climate 

dimension. The implementation of Estidama system is mandatory in Abu Dhabi city by 

governmental law. The third selected system is Indian green building council that got the 

highest score across the whole evaluated system by 9 points. The system is derived from the 

United States green building council which is a non-government; institution, nonprofit, and 

voluntary system to be implemented.  

3.5 Proposed Saudi Green City Guidelines  

The proposed guidelines in table 26, are integration between the three selected urban 

sustainable systems considering mainly the highest scored system which is the Indian green 

building council and integrated with the other two systems to construct a compatible system 

with Jeddah urban context. The proposed guidelines combine the main dimensions of 

sustainable cities, as the Indian green building council includes the three main pillars of 

sustainability in addition to the governance dimension, education, and innovation. 

Furthermore, the proposed guidelines cover the remaining dimension as the culture from the 

Pearl community rating system of Estidama, and the civic engagement dimension from the 

STAR community rating system. In order to create comprehensive Saudi green city guidelines 

that are compatible with Jeddah urban context. The proposed guidelines construct of key 

performance indicators under main categories as in table 25 which are:  

A. Land use and built environment.   

B. Health and well-being.  

C. Sustainable mobility.  

D. Water-energy-infrastructure management.  

E. Equity and empowerment.  

F. Information and communications management.  

G. Innovation in city planning.  
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Proposed guidelines Categories  Points 

Land use and built environment 20 

Health and well-being 26 

Sustainable mobility 15 

Water, energy, and infrastructure management 41 

Equity and empowerment 5 

Information and communications management 25 

Innovation in city planning 8 

Total   140  

Table 25: Categories of the Proposed Green City Guidelines - Source: Done by Author  
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Modules  Points  

Eco-Vision Required 

Requirements  Eco-Vision of The City  

Land Use Planning & Built Environment 15 

Credit 1  Compact City Planning  4 

Credit 2 EWS/ Affordability housing  4 

Credit 3  Green Buildings  2 

Credit 4  Urban Heat Island Mitigation  3 

Credit 5  Infill and Redevelopment 2 

Health & Well-Being 20 

Requirements  Preservation and restoration of water bodies and eco-

sensitive zones  

Required 

Credit 1  Public green and open spaces  4 

Credit 2 Accessibility to public green and open spaces  3 

Credit 3 Environmental monitoring  2 

Credit 4 Solid waste management  4 

Credit 5 Regional, recycled materials  3 

Credit 6 Community health  2 

Credit 7 Safe communities 2 

Sustainable Mobility  10  

Requirements Sustainable Mobility plan  Required 

Requirements Barrier-free Accessibility   Required 

Credit 1 Access to mass transit facilities  2 

Credit 2 Pedestrian network  2 

Credit 3 Transportation choices   4 

Credit 4 Travel plan  2 

Water, Energy and Infrastructure management  25 

Credit 1 Water Efficiency plan  5  

Credit 2 Rainwater Harvesting  2 

Credit 3 Wastewater treatment and Reuse  5 

Credit 4 Energy Efficiency Plan  5 

Credit 5 Renewable Energy  3 

Credit 6 Green infrastructure   3 

Credit 7 Food system  2 

Information and Communication Technology ICT 5 

Credit 1 ICT applications  5 

Equity and Empowerment  20 

Credit 1 Civic engagement   3 

Credit 2 Environmental justice   2 
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Credit 3 Civil human rights  2 

Credit 4 Equitable services and access   2 

Credit 5 Education opportunities  4 

Credit 6 Local economy  2 

Credit 7 Sustainable awareness   2 

Credit 8 Employment Opportunities 3 

Innovation in City Planning 5 

Credit 1 Innovation in City Planning  2 

Credit 2 Innovating practices  1 

Credit 3 Good governance   2 

Total  100 

Table 26: Proposed Green City Guidelines - Source: Done by Author  
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3.6 Conclusion   

This chapter conceived by devising new proposed Saudi Green City Guidelines (SGCG). 

Therefore, the chapter analyzed three selected sustainable systems that gained the highest 

scores based on the assessment matrix, these are the STAR community rating system, Indian 

green building council, and Pearl community rating system of Estidama. The proposed Saudi 

green city guidelines are based on the IGBC green city rating system and combined with the 

other two systems for developing a comprehensive system for cities to suit the Saudi context.  

 

The (SGCG) has eight categories which are eco-vision, land use and built environment, health 

and well-being, sustainable mobility, water-energy-infrastructure management, equity and 

empowerment, information and communications management, and innovation in city planning. 

The first category is eco-vision consider as required indicator, the second category is land use 

planning and built environment only one indicator has been added to the category from the 

STAR system this is the “infill and redevelopment”, the third category is health and well-being 

with two added indicators the “safe community” “community health” form the STAR system, 

and one additional indicator from the Pearl system which is “regional recycled materials”,  the 

forth category is sustainable mobility with removing the “bicycle lane network” indicator from 

the IGBC and adding from the STAR system “transportation choices” and from the Pearl 

system added “travel plan”, the fifth category is water, energy, and infrastructure management 

by replacing the “intelligent utility network” indicator from the IGBC with the “green 

infrastructure” indicator from the STAR system and adding one indicator from the Pearl system 

which is “food system”, the sixth category is equity and empowerment which is additional to 

the IGBC, the category include several indicators from the other two systems which are “civic 

engagement”, “environmental monitoring”, “civil human rights”, “equable services and 

access”, “educational opportunities”, “local economy”, and “sustainable awareness”. The 

seventh category is information and communication technology, the eighth and final category 

is innovation in city planning two indicators been added to the category the “good governance” 

from the STAR system and “innovating practices” form the Pearl system.       
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4. Research Methodology  

Previous chapters presented the theoretical studies that guided the research. This chapter 

discusses in details the methodology adopted in this research study providing information as 

well as justifications. Specifically, it explains why it’s appropriate for this thesis to use mixed 

methods, adopting the triangulation model by presenting the potentials that can be obtained, 

the strengths, and limitation of this method.  

 

4.1 Research Design  

This research study adopted the mixed method design which is a combination between the 

quantitative and qualitative approach to collect and analyze data. As the mixed method design 

able to provide comprehensive and detailed data in order to reach the research goal and answer 

the research questions (Creswell & Tashakkori, 2007). There are four types of mixed methods 

designs such as triangulation, embedded, explanatory, and exploratory (Teddlie and 

Tashakkori, 2009). This study most appropriately employed the triangulation model, which 

validate the data and research by cross verifying the same information, the triangulation of data 

strengthens the research and increase the credibility and validity of data in addition to using 

the secondary data for data collection.  

4.2 Mixed Methods Research 

The terminology ‘Mixed Methods’ refers to a methodology of research that advances the 

systematic integration between the qualitative and quantitative data within the investigation, 

which create a synergistic and complete utilization of data (PCMH, 2013). The mixed methods 

research used in the social science but in the last decade, its procedure has been refined and 

developed to suit a wide variety of research questions. These procedures include providing 

alternative mixed methods designs, advancing rigor, visualization through diagrams, noting 

research questions that benefit from the integration, and developing rationales for conducting 

many forms of mixed methods studies (Creswell and Plano Clark, 2011). The integration of 

qualitative and quantitative data in mixed methods research has great potentials to enhance the 

analysis and findings of any study that strength the rigor, and by selecting carefully the 

appropriate mixed method design that serves the research question and meets the resources. 

This will facilitate meaningful learning and deeper research regarding the study (PCMH, 

2013).      
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4.3 History of the development of Mixed Methods Research  

The history of mixed methods research been studied by Tashakkori and Teddlie in 1998, this 

study been reviewed by Creswell, et. al in 2007, who organized the history of mixed methods 

research into four periods of time which are the formative; the paradigm debate; the procedural 

development; and the advocacy as separate design. In each period of these, Tashakkori and 

Teddlie specified significant writers and their role in the development of the mixed methods 

research. They described the first period “Formative Period” (1950s-1980s) distinguished by 

the primary interest to use in the study more than one method, referring to writers who support 

the use of collecting data from quantitative and qualitative data, also the writers who combined 

multiple forms of data in their studies. The “Paradigm Period” (1960s-1980s) which is the 

second period, defined as the insistence of the qualitative researchers that since the multiple 

assumptions provide the foundation of qualitative research, their integration was untenable. 

Subsequent the writers challenged this with the classifications of researchers as situationists, 

purists, and pragmatics depending on their opinion regarding the integration of paradigms, use 

of paradigms and methods in identifying the research problems although the issue is still 

apparent, the demand for alternative paradigm and combining the paradigms for mixed 

methods research. The third period is “Procedural Development” which started in the late of 

1980s into the 1990s, described as a shift towards the mixed methods research despite the 

ongoing paradigm debate. They note the empirical study by Greene. et. al in 1989, which 

proposed six classifications of mixed methods research also other researchers that follow 

Greene. et. al they contribute to this discussion in many various ways. The last period is 

“Advocacy as separate design” (2003s - to date), they cite developments that presented the 

indicators of interest towards establishing unique research methodology. Considering mixed 

methods research as a distinct methodology of quantitative and qualitative approaches and 

include other indicators as inclusive guidelines of mixed methods research; discussion 

workshops; journals on mixed methods research; interest groups; and greater applications in 

many research disciplines. Also noting a cross - cultural, publication, interdisciplinary, private 

and public funding interest for mixed methods research studies as additional validation of the 

ascendency of the methodology (Johnson and Onwuegbuzie, 2004).  
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4.4 Mixed methods data  

4.4.1 Primary Data  

Primary data is originated data by the researcher for the first time through direct experience 

and efforts, to address the research problem. Known as raw data and the first-hand data. 

Primary data collection is considered as expensive method that requires resources such as 

investment and manpower, the data collection is under the supervision and control of the 

investigator (Surbhi, 2016).  The primary data can be collected through many methods such as 

survey, physical testing, observation, mailed questionnaires, focus groups, interviews, and case 

studies (Iwh, 2015).      

4.4.1.1 Questionnaire  

Questionnaire is a tool that can be explained as individual questions method on a specific topic 

then describe their responses. Survey consider as a method of primary data collection to reflect 

people's attitudes, test concepts and evaluate the level of satisfaction (Methodology, 

2017).  This method has mainly two purposes which are describing characteristics and aspects 

of population and testing hypothesis in relation to population. There is a number of advantages 

such as conducting faster and cheaper compared to other tools of primary data collection as 

observation and experiments, and survey tool is relatively easy to analyze. However, there are 

disadvantages which are the inability of responses to provide data, the human bias of responses, 

and the difference of understanding of responses (Jackson, 2011).           

4.4.1.2 Interview   

Interview tool can be defined as research technique that involves conducting an intensive 

interview with a small number of participants to explore their perspective on a particular topic. 

There are different forms of interviews such as structured, semi - structured, and unstructured 

interviews (Methodology, 2017). The interview tool is a method of the primary data collection 

as the research have the ability to control the flow of the process and have the chance to clarify 

the questions if needed. The advantage of the interview tool is collecting detailed information 

from the participants about a specific topic. However, there are disadvantages such as required 

longer time and difficulties in arranging an appropriate time with the participants. In 

conducting interviews, the researcher must have an open mind with the opinion of the 

participants, create a relaxed environment with friendly and non-threatening atmosphere, give 

a brief introduction of the study, and stress the importance of the participants to enhance the 

research study (Boyce, C. & Neale, P. 2006).     
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4.4.2 Secondary Data  

The secondary data is second - hand data which is collected and analyzed by other researchers 

for purposes not relating to the current research problem. The data collection is available in 

various forms of resources such as governmental publications, censuses, organization records, 

journals, books, reports, and websites (Surbhi, 2016). The secondary data have several 

advantages as its accessible, save time, and cost of the researcher. However, there are 

limitations such as the gathered information serve other purposes than the current research 

problem, and the data may be limited in relevance and accuracy (Iwh, 2015).     

4.5 Qualitative Research  

The data are not in form of numbers in the empirical research consider as qualitative research 

(Punch, 1998, p.4).  The qualitative research is multi-method that involve naturalistic and 

interpretive approach, researchers study aspects in their natural settings, attempting to interpret, 

and meanings in terms of people (Denzin and Lincoln, 1994, p. 2). The interest to qualitative 

data increased as a result of the psychologist’s dissatisfaction with the scientific study, as 

psychologists study people and behaviors using the traditional way since science fails to 

capture the total human experience and the human’s senses. Exploring the participants 

experience defined as a phenomenological approach. The aim of the qualitative research is to 

understand the social aspect of individuals, groups, and culture of the participants in the study 

to nearly what they feel. Thus, the participants are examined in their natural settings. The 

exploratory approach follows the qualitative in order to explain the behavior, particular 

phenomena, and operate it in a particular context (Mcleod, 2017).  

4.5.1 Qualitative methods  

The qualitative researchers implement several methods to reach a complete understanding of 

how the participants perceive their social realities, consequences, and actions in the social 

world. Research could use interviews, open-ended questions, documents, diary accounts, 

ethnography, observation, cultural records, analyzing artifacts, personal materials, and visual 

materials (Denzin and Lincoln, 1994, p. 14). The use of unstructured interviews generates 

comprehensive data through asking open questions which allow the participants to answer in 

depth using their own words, that help the research to develop a full understanding of the real 

sense of the participant (Mcleod, 2017). The qualitative data can be a photograph, video, and 

sound recording not only words.  
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4.5.2 Qualitative data analysis  

The qualitative research considers as creative and interpretive research, where the research does 

not leave the mountains of the empirical data and then write the findings, as the interpretations 

are constructed that implement various of analyzing techniques such as content analysis, 

grounded theory (Glaser & Strauss, 1968), thematic analysis, and discourse analysis (Braun & 

Clarke, 2009).  

4.5.3 Qualitative key features  

The studied field can be understood by living in the context. Therefore, the qualitative 

researcher immerses in the field study, in the natural surrounding where the context is natural, 

not predefined (Denzin and Lincoln, 1994). The qualitative researcher asks the participants to 

do their regular actions and use their own words, which is considered as an interactive process. 

Therefore, the qualitative researcher is an important part of the data because without the active 

participation the data won't exist, as the researcher required to be subjective and exist as a 

reference to the observer. The design of the qualitative research evolves during the study, can 

be adjusted and change based on the progress (Mcleod, 2017).    

4.5.4 Qualitative Advantages  

The strength of qualitative research is the close involvement of the researcher, having the 

ability to view the insider of the field study and find the issues that are often missed by the 

scientific studies such as the subtleties and complexities. Qualitative explanations can 

understand and propose suggestions in relationships, effects, cause, and dynamic process. Also, 

analysis allows the contradictions and ambiguities in the data, which are a reflection of the 

social reality (Denscombe, 2010). Qualitative research uses narrative, descriptive style; which 

benefits the participants to view the qualitative reports to examine forms of knowledge and 

gain new insight (Mcleod, 2017).      

4.5.5 Qualitative Limitation  

The qualitative research cannot draw samples from large-scale data sets, due to the time and 

costs involved. The major criticism is the adequate validity and reliability, due to the subjective 

nature and the original context that challenging to apply conventional standards. As the 

research plays an important role in generating data it is possible to replicate the studies (Denzin 

and Lincoln, 1994). Also, the interactions, events, conditions, and contexts cannot be replicated 

nor generalized to a wider context than the one studied. The qualitative research required a long 

time for data collection, analysis, and integration. As the analysis is difficult and required 

knowledge by the experts in a specific area to interpret the qualitative data (Mcleod, 

2017).                        
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4.6 Quantitative Research  

The quantitative research collects data in a numerical form which can be divided into 

categories, rank in order, and measured in measurement units. The data can be constructed in 

graphs, raw data, and tables (Mcleod, 2017). The quantitative data is objective data that 

produced by a systematic process which are replicable, verifiable, and not subject to 

interpretation (Adage, 2013). The quantitative research is used to quantify the research problem 

by generating numerical data or data can be transformed into applicable data for statistics, that 

generalize findings from a large sample of participants. Quantitative research uses data can be 

measured in order to reveal patterns and formulate facts in the research (Defranzo, 2011). The 

aim of quantitative research is to establish phenomena and general laws of behavior across 

several contexts and settings. In addition, testing theories and eventually support or reject it 

(Mcleod, 2017).   

4.6.1 Quantitative methods  

Quantitative data collection methods include various forms as experiments that produce 

quantitative data as it is dedicated to measuring aspects of the study (Defranzo, 2011). 

However, there are other methods such as questionnaires and controlled observation, rating 

scale, and closed-ended questionnaires could generate quantitative data as numerical data and 

data that can be divided into categories. The experimental method in quantitative research limit 

the participants in expressing social behaviors. Therefore, the findings of the research are 

reflection and context - bound of the researcher assumptions in the study investigation (Mcleod, 

2017).           

4.6.2 Quantitative data analysis  

The findings of the quantitative research are numerical statistics which consider useful to 

convert it into data that lead to decision making (Mcleod, 2017). These statistics can be 

inferential or descriptive that summarize the data and describe relationships, patterns, and 

connections. The descriptive analysis provides the basic qualities of data such as minimum, 

maximum, range, and frequency. Also include the measures of median, mode, mean, and 

standard deviation (Cyfar, 2018).  The inferential statistics can identify significant differences 

between groups of data such as control groups and interventions (Mcleod, 2017). Researcher 

often uses the inferential analysis to examine if there is a relationship between outcomes and 

intervention as well as the strength of the relationship (Cyfar, 2018).      
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4.6.3 Quantitative key features 

The quantitative researchers can control their studies by controlling extraneous variables as 

they may conduct their studies in the lab. The aims and objectives of the research are separated 

from the data to exclude bias, as the reality is objective and separate from the research and 

capable to determine by anyone (Defranzo, 2011). The quantitative research design is 

determined before the study starts, as the research is testing theory and eventually support or 

reject it (Mcleod, 2017).      

4.6.4 Quantitative advantages  

The strength of the quantitative research is determined in their main advantages; the first 

advantage is the scientific objectivity; the quantitative data can be explained with statistical 

analysis as these statistics are based on mathematical principles. Therefore, the quantitative 

research considered as a rational and objective (Carr, 1994; Denscombe, 2010). The second 

advantage is the rapid analysis, the sophisticated software for analysis can be used for the large 

volume of involved data that remove the need for a prolonged data analysis (Antonius, 2003). 

The third advantage is replication, the quantitative data is a measured value that can be checked 

by participants as numerical findings are fewer ambiguities to interpretation. Hypotheses can 

be tested due to the use of statistical analysis and validating constructed theories (Antonius, 

2003).   

4.6.5 Quantitative limitations  

The limitation of the quantitative research is determined to four main limitations which are, the 

context as the quantitative research does not happen in natural settings and the research may 

not explain the questions to the participants or allow the participants to discuss the choices 

(Carr, 1994). The second limitation is the researcher expertise of the analysis software as poor 

knowledge affect the analysis negatively and subsequent interpretation (Black, 1999). The third 

limitation is the variability of data quantitative as large sample of participants require accurate 

analysis and small scale of participants in quantitative studies are less reliable due to the small 

quantity of data (Denscombe, 2010) which also affect the possibilities to generate research 

findings to wider populations. The last limitation is confirmation bias as the research may miss 

observing phenomena due to a theory of hypothesis been focusing on it rather than the 

hypothesis generation (Mcleod, 2017). 
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4.7 Mixed methods research questions  

The research questions in mixed methods research have a distinct nature of qualitative and 

quantitative questions which is different compared to single research methods. There a study 

by Greene et, al, in 1989, he examines 57 studies with mixed methods and found that only 5 

studies that have integrated the qualitative and the quantitative data. This due to the reason that 

those studies were designed to address the distinct research questions rather than integrative 

research questions (Bryman, 2007). There are three ways to start writing mixed methods 

research questions, the first way is to write separate qualitative and quantitative questions, 

followed by distinct mixed methods questions. The second way that research writes a 

comprehensive mixed methods questions, that later broken down into qualitative and 

quantitative sub-questions. The third way is to write research questions for every phase of the 

study as the study evolves (Tashakkori and Creswell, 2007). They debated that the second 

approach is more accurate in concurrent studies, while the third approach is more applicable 

for sequential studies than the concurrent studies. 

4.8 Uses of Mixed Methods Research  

The mixed methods research is an ideal technique to assess interventions and evaluate the 

validity, through five mixed methods based on the research questions and the available 

resources for the evaluation (Homer, Klatka, Romm, et al., 2008; Nutting, Miller, Crabtree, et 

al., 2009).  

1- Validate findings through quantitative and qualitative data, evaluators can use convergent 

design to compare between the findings. It includes collecting information of both type to data 

in the same time; assessing the data using parallel constructs; analyze data separately; compare 

the findings through procedures such as transforming the qualitative data into quantitative data, 

side by side comparison, and join displaying both types of data.     

2- Using qualitative data to explore quantitative findings, in explanatory design, there are two 

phases which are initial quantitative instruments and qualitative data collection phase that 

builds directly on the findings from the quantitative phase which means that the findings are 

explained through the qualitative data, this clarifies how the mechanism of data might work.    

3- Develop survey instruments, the mixed method able to support the development of 

quantitative instruments to provide accurate measures within a certain context. The instrument 

could be developed by using scale development procedures (DeVellis, 1991). Then the 

instruments administered to a sample of the population, which make the researchers able to 

improve the existing measures.  



 
 

102 
 

4- Using qualitative data to augment a quantitative outcomes study, called as embedded design 

in this type the researcher collects and analyze the qualitative and quantitative data. The 

qualitative data can be incorporated into the study at the outset; during the intervention and 

after it; in this way, the data augments the outcomes, and this type used in the implementation 

and dissemination research (Palinkas, Aarons, Horwitz, et al., 2011).  

5- Involve community-based stakeholders, community participatory approach considers as 

multiphase design. This is an advanced mixed methods approach that considers the community 

in qualitative and quantitative to bring change (Mertens, 2009). The multiphase design involves 

primary providers as individuals in the community in the research and key stakeholders as co-

researchers providing inputs and implementation chances.   

4.9 Mixed methods classifications  

The various classifications of mixed methods design mean that there is an unlimited number of 

design options. However, although there are different features emphasized and various names 

have been given, there are more similarities than differences across these classifications, in 

which issues are involved in all of the classifications (Creswell and Plano Clark, 2007).  In 

every stage of the mixed methods research these issues are essentials such as, the sequence of 

data collection and analysis, the priority and weight of the qualitative and quantitative study, 

and the stage in the research where the findings of the qualitative and the quantitative results 

are connected and integrated (Morgan, 1998; Ivankova et al., 2006; Creswell and Plano Clark, 

2007).  The decision-making process of mixed method research can be addressed to these 

issues timing decision, weighting decision, and mixing decision.      

4.9.1 The timing decision of mixed methods 

Timing which also named as a sequence that is referred to the relationship between the 

qualitative and quantitative data collection and analysis. It’s related to the decision that comes 

in sequence one follows the other (Ivankova et al., 2006). There are two timing in designing 

mixed methods research, the first timing is concurrent exist when the qualitative and 

quantitative data collected, analyzed, and interpreted at the same time. The other timing is 

sequential occurs when the qualitative and quantitative data are collected and analyzed in two 

different phases over a period of time, that means researchers use a type of data before the other 

type (Ivankova et al., 2006; Creswell and Plano Clark, 2007).  The concurrent design it suits 

more the mixed methods if the research purpose is to take advantages of data triangulation or 

embedding results.  

On the other hand, the sequential design is more chosen for researches that seek explanatory or 

development by integrating qualitative and quantitative data (Creswell and Plano Clark, 2007).     
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4.9.2 The weighting decision of mixed methods   

Weighting indicates the priority and relative importance of the qualitative and quantitative 

methods to answer the research questions (Creswell and Plano Clark, 2007). In concurrent 

designs, there are two weighting ways which are giving equal weight to qualitative and 

quantitative methods or unequal weight that will give one of the methods more important than 

the other one (Creswell and Plano Clark, 2007). Giving more attention during the data 

collection and analysis might be based on consideration, researcher worldview, research 

purpose, the research question, and practical issues (Morgan, 1998; Creswell, 2003; Creswell 

and Plano Clark, 2007).       

4.9.3 The Mixing decision of mixed methods   

The mixing decision refers to how the qualitative and quantitative data are integrated, without 

clear relating of the two datasets, a study that include multiple methods (Creswell and Plano 

Clark, 2007).  (Woolley 2009) indicated that “quantitative and qualitative components can be 

considered ‘integrated’ to the extent that these components are explicitly related to each other 

within a single study and in such a way as to be mutually illuminating thereby producing 

findings that are greater than the sum of parts”. In concurrent studies, the researchers collect 

and analyze the qualitative and quantitative data individually and independently then merge 

the datasets in terms of comparing the two data (Creswell and Plano Clark, 2007).  integration 

of findings is common in mixed methods research, blending data analysis is less common, and 

few focuses on the process to achieve value by combining both (Bazeley, 2009).     

4.10 Advantages of Mixed Methods Research  

There are many advantages of using mixed methods (PCMH, 2013), which are:  

1- Compares qualitative and quantitative data, mixed methods considered a useful method to 

understand the contradictions between the qualitative findings and quantitative results.    

2- Reflects the participants’ point of view, mixed methods aim to study the participants and 

ensure the findings of the study are focused on the participant’s experiences.  

3- Promote scholarly interaction, these studies expand the research team to multidisciplinary 

by fosters the interaction of qualitative, quantitative, and mixed methods scholars.  

4- Provides methodological flexibility, mixed methods are flexible and able to adapt to various 

study designs such as randomized trials and observational studies to demonstrate more 

information that can be reached by quantitative research.      

5- Collect comprehensive and rich data, mixed methods able to reflect how individuals 

naturally collect data by combining quantitative and qualitative.   
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4.11 Limitation of Mixed Methods Research  

Implementing mixed methods are challenging and have several limitations (PCMH, 2013), 

such as:    

1- Complexity of evaluations, mixed methods are complex to plan and conduct they require 

accurate planning to explain all research aspects that include the sample study for the 

quantitative and qualitative portions; timing; and the integration plan during analysis which 

mainly challenging for many researchers.  

2- Depend on a multidisciplinary team of researchers, in order to achieve a high quality in 

mixed methods research it requires a multidisciplinary team of researchers in the service of the 

study, they must be aware of the methods that may not be their area of expertise. In many 

environments is challenging to find qualitative experts who are also satisfied to discuss the 

quantitative analysis and vice versa. Each method must adhere to its own standards and ensure 

high quality of each aspect in the research of mixed methods can be difficult (Wisdom, 

Cavaleri, Onwuegbuzie, et al., 2011). For example, quantitative data requires a large number 

of participants to reach statistical significance than qualitative analysis that requires meeting 

goals of saturation and relevance.  

3- Requires increased resources, mixed methods research considered labor intensive and 

require more resources and time than the single method research.     

 4.3 Multiple methods design and triangulations  

The first proposed multiple method designed was multi-trait-multi-method (MTMM) matrix 

which used to measure the psychological trait by using more than one quantitative method 

(Campbell and Fiske, 1959). The MTMM matrix measure the same construct must correlate 

among themselves and the tests that measuring one construct should not correlate with other 

constructs (Ferketich, et. al, 1991). Therefore, validity is supported by the presence of many 

correlations among the same construct. Considering multiple operationalist is more constructed 

and measurement validation technique (Johnson. et. al, 2007). There are two proposed types of 

triangulation methodologies the simultaneous and the sequential, the researcher of this theory 

defined simultaneously as using qualitative and quantitative data with minimum interaction 

between the data during the data collecting stage, the interaction happens only in the stage of 

data interpretation, in a way as findings complement each other’s in either method. The 

sequential triangulation as using the findings of one method to inform the design of the next 

method. The theory illustrates the integration between the two methods by notation system as 

plus symbol indicate the simultaneous collection for qualitative and quantitative data, an arrow 

symbol indicates that one of the data collection methods follow the other, letters uppercase 
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indicate the dominant emphasis, and lowercase letters indicate the less emphasis (Morse, 1991). 

The discussion around triangulation reveals the shift in the conception of its purpose from 

method construct validity to broader comprehensive research and structured approaches to 

design and implement (Peter, 2010). The integration of fieldwork and survey methods can be 

identified in each stage of the research process (Sieber, 1973). In the survey, the researcher 

observes the fieldwork can contribute to the development of the survey by helping in the 

research problem formulation, the questions, the hypotheses, and identifying the applicable 

respondents. Surveys are able to provide statistical results of the study participants which 

enhance the fieldwork design. In the data collecting stage, the research conduct observation 

and exploratory interviews that lead to valuable information regarding the receptivity, spans of 

respondents, and frames of reference to assist in developing quantitative instruments. In this 

stage the researcher is able to observe the participant’s characteristics in the survey to ensure 

the collected information in the fieldwork is not biased (Sieber, 1973). In the data analysis 

stage, the research identifies the fieldwork that can help in the interpretation and analysis of 

the survey data through; providing a theoretical framework; validating the survey findings; 

clarifying puzzling responses; helping in the interpretation of the results; and provide 

illustrative case studies.   

 4.3.1 Triangulation method 

Triangulation defined as integrating methods that diverse viewpoints or standpoint upon a 

certain topic. The mixing of data known as triangulation, which dedicated to validating the 

claims that arise from an initial pilot study. The mixing of methodologies such as survey data 

and interviews consider a form of triangulation (Olsen, 2004). Triangulation provides 

validation through cross verification from multiple sources to examine the consistency of 

results that obtained through various instruments which increase the chance of control and 

decrease the threats might influence the results. Furthermore, triangulation can provide more 

than validation as it’s able to produce innovation in conceptual framing and create multi-

perspective meta-interpretations (Evaluation, 2014). 

4.3.2 Reasons of Triangulation  

There are several purposes to use triangulation method that categorized in four purposes which 

are the enriching purpose that aim to add value by explaining various aspects of the same issue 

by formal and informal instruments; the refuting purpose as set of methods disproves 

hypothesis developed by another set of methods; the confirming purpose as set of methods 

confirm another set of methods; the last purpose is explaining as a set of methods that identify 

unexpected findings derived from another set of methods (Kennedy, 2009).   
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4.3.3 Triangulation and Bias 

The issue of relying on several methods is to do with a bias that has various types encountered 

in research. However, triangulating method able to minimize these types of bias which are 

measurement bias, sampling bias, and procedural bias (Kennedy, 2009). The measurement bias 

is based on the way the researcher collects data, as triangulation allow the research to combine 

the group and individual research methods to reduce the peer pressure on participants of focus 

groups. The sampling bias is when the research does not cover participants form the all studied 

population, which known by omission bias. Also, if the research covers only some parts 

because it is convenient, which known by inclusion bias. Therefore, triangulation integrates the 

strengths of the methods to ensure the research is enough coverage. The procedural bias occurs 

when the research puts the participants under pressure to provide data, thus triangulation allows 

the integration of short and long engagement with the participants to reach considered 

responses (Evaluation, 2014).    

 4.3.4 Types Triangulation  

The triangulation method has four main types that can be adapted to research studies, which 

are the data triangulation that includes spaces, time, and people. The findings can be 

corroborated in the data and can be strengthened by compressing other data, to increase the 

reliability and validity of the results. This approach is used to strength findings conclusion and 

reduce the risk of false interpretations (Denzin, 1970). The second type is    the investigator 

triangulation is about one research study that involve multiple researchers, the confirmation of 

findings across them can enhance the findings credibility (Evaluation, 2014). The third type is 

the theory triangulation means using more than one theoretical scheme in the interpretation of 

phenomena that aim to understand the theory from different perspectives, the differences 

between the theories identify different issues. The fourth type is the last type is the 

methodological triangulation that include more than one method to gather data such as 

observation, documents, interviews, and questionnaires (Evaluation, 2014). The aim of this 

approach is same as the mixed method is to enhance, clarity, and augment the findings by 

different methods that collect data in different programs, populations, and locations (Denzin, 

1970).    

4.3.5 Advantages of Triangulation 

The triangulation method has various advantages that benefit the research such as validation, 

credible findings, and new perspectives on certain phenomena (Denzin, 1970). Moreover, there 

are more advantages that strength each type in a triangulation method. The data triangulation 

type, the core strength is the use of existing data for review and analysis, the larger relevant 
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data confirm the divergence and convergence will be discovered. The parallel strength is the 

data derived from multiple sources and set that ensure the expensive understanding of the 

situation (Thurmond, 2001). The investigator triangulation, the key strength is having multiple 

investigators that reduce bias and increase the validity and reliability. Also, this type has border 

potentials to examine the situation with balanced perspective and verifying the data cross the 

instigators increase the value of the findings. The theory of triangulation, the core strength it 

has the ability to examine the findings deeper using one theory, hypothesis, or phenomena that 

decrease the alternatives explanation of the situation. The methodological triangulation, the 

core strength is the possibilities to expose differences and meaningful data that were 

undiscovered with using one method, while integrating qualitative and quantitative methods 

enhance the ability to analyze and improve the validity and reliability of change related findings 

(Denzin, 1970).        

4.3.6 Limitation of Triangulation  

The triangulation method able to enhance validity, reliability, and a better understanding of 

certain phenomena. However, there are several challenges that limit triangulation in each type. 

The data triangulation type, the challenge is related to the quality and quantity of data as the 

poor quality can undermine the usefulness of a triangulation method. In addition, analyzing the 

qualitative data forms the perspective of quantitative data is considered as a major challenge 

(Denzin, 1970). The investigator triangulation, the different researchers may be overreacting 

and resistant to the perspective of other researchers, undermining the objectives of their 

findings and the possible conflict which will disruptive the studies (Thurmond, 2001). The 

theory of triangulation, if the used theories were not well defined will be confusing and 

unproductive, the analysis must show that the findings are not defaulted but it is credible due 

to the other supported theories. The methodological triangulation, there are several limitations 

of this type such as challenges of meshing qualitative and quantitative findings, or expenses of 

deploying mixed methods, and varying quality of different studies using different methods 

(Denzin, 1970).     
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4.4 Conclusion 

Mixed methods are the use of qualitative and quantitative methods in the same study to enhance 

the validity, the reliability, and understanding of the study. Although mixed methods might 

have some challenges as well as any other method, this approach provides the researchers with 

the necessary tools in order to answer their research questions. Also, the integration of the 

different types of approaches and the combination of skills able to generate insights into the 

research questions which resulted in the enriched understanding.  Furthermore, the using of 

triangulation method that obtained both methods to reach corroborate findings, as researchers 

may recognize the strengths of qualitative and quantitative researchers to generalize results that 

representing the voice of the study participants. For the reasons behind choosing the mixed 

methods, the researchers must clarify it to allow full understanding of the study design to 

answer the research questions.  
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VALIDATION OF THE PROPOSED GUIDELINES    
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5. Validation of the Proposed Guidelines    

As a conclusion of the previous chapter, the proposed Saudi Green city guidelines for the case 

of Jeddah city were established. The main aim of Chapter five is to validate the system; the 

validation process is done by adopting the triangulation model of mixed methods, through 

conducting semi-structured interviews and semi-structured closed-ended questionnaire with 

experts and professionals. In addition, validating the system through analytical analysis of 

sustainable city. This chapter targets professionals and experts in the field of architecture, urban 

design and planning to develop the proposed Saudi green system for cities. The guidelines 

could be used in the future as a first step for enhancing sustainability in the city.  

5.1 Validation Process 

The validation method is the process used to confirm the accuracy and test the suitability of the 

analytical procedure adopted for its intended use. The results from the validation method can 

be used to evaluate the reliability, quality, and consistency of analytical results (Huber, 2007). 

In 1998 Merriam states that in qualitative research “Reality is holistic, multidimensional and 

ever-changing.” Therefore, the researcher builds validity through different phases of the 

research from data collection to data analysis and interpretation. Validity is essential for 

evaluating the acceptability and quality of the research (Burns, 1999). In general, researchers 

use different tools to collect data as the quality of the information is based on these tools.  

5.1.1 Validity Procedures  

Data and tools must be validated through the following procedures such as content validity, 

internal validity, utility criterion, and external validity (Fraenkel & Wallen, 2003). The content 

validity is related in which different skills, elements, and behaviors are effectively and 

adequately measured. The data and the tools are reviewed by the experts in the field of research, 

through the comments the unclear questions can be revised, and the complex items reworded. 

The internal validity is connected to the congruence of the research results with the reality and 

to which degree the researcher measure what supposed to be measured. The research might 

adopt any of these methods such as member check, triangulation, peer examination, long - term 

observation, the researcher’s bias, and collaboration modes of research (Merriam, 1998). The 

utility criterion identifies whether the evaluation endeavor generated enough data for the 

decision-makers regarding the appropriateness and effectiveness of the program. The external 

validity is concerned with the applicability of the research results in different settings or with 
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other objects; it might depend on highlighting the similarities between the research context and 

other contexts (Burns, 1999).   

5.2 The Research validation Process       

To utilize the proposed Saudi green city guidelines for Jeddah city; the author of the current 

research believes that the proposed system must be validated through implementing the 

triangulation model. Through first semi-structured interviews, then the self-directed close-

ended questionnaire, and analytical analyzing of a sustainable city in Dubai. Conducting semi-

structured interviews with experts, the interview includes 20 questions with a limit time of 30 

minutes to 1 hour. The interview is a pilot study that is used to generate ideas and questions for 

the main data collection tool which the questionnaire is. The pilot study interviews selected 

experts in the field such as architects, urban designer, academics, and project managers with 

professional experience ranges from 5 to 22 years. The questionnaire includes 56 questions 

with a total number of participants is 72 professionals and experts with 1 year to above 15 years 

of professional experience. The validation process is reflecting the perspective of professionals 

and experts in the field of architecture, urban design, and planning. The case study of the 

sustainable city in Dubai evaluate the validity of the proposed key performance indicators and 

measure its applicability in reality.      

5.2.1 Interview Validation   

The interview questions divided into three sections; the first section covers the background of 

the experts including their name, nationality, and educational background, also the section 

includes their professionality, affiliation, position, years of experience, and interpretation in 

sustainability developments. The second section is presenting the expert perspective regarding 

Jeddah city through SWOT analysis, and role of the government and private sectors. The third 

section introduces the proposed Saudi green city guidelines, ask the participant to validate the 

guidelines categories and key performance indicators through defining the priority load of each, 

1 as very high, 2 as high, 3 as medium, 4 as below average, 5 as low, and 6 as very low. 

Additionally, ask the participants for recommendations to enhance the proposed guidelines.   
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5.2.2 Interview Participants Backgrounds  

 

 

 

The methodology aims to validate the proposed guidelines through conducting interviews with 

experts and professionals in the field of architecture, urban design, and urban planning. 

Therefore, in table 27 the majority of the participants are professors in the fields and experts 

with experience from 5 years to 22 years. There are participants who worked previously in the 

governmental sector as the ministry of economy and planning, others worked in the private 

sector, and one works for the governmental sector as each presenting different perspective. All 

participants worked in projects with sustainable approaches such as sustainable science park, 

sustainable neighborhoods, forming sustainable guidelines for urban design, enhance the 

condition of local oasis by sustainable principles, and proposing the new strategic plans of 

Jeddah city. They participated in the last projects through analyzing, designing, and consulting.  

 

 

 

 

Participants Nationality Educational 

Background 

Profession Affiliation Years of 

Experience 

Interpretation 

Sustainable 

development 

#1 Egyptian Bachelor of 

ARCH – Master 

& Ph.D. of 

Urban Design 

Assistant 

Professor 

Private/Academic 22 Years Project manager 

in a First science 

park of Egypt 

#2 Saudi Bachelor of 

Landscape 

ARCH 

Designer – 

Project 

director 

Private 10 Years Developing local 

oasis  through 

sustainable 

principles 

#3 Egyptian Bachelor of 

ARCH – Master 

& Ph.D. of 

Urban Design 

Assistant 

Professor 

Private/Academic 17 Years LEED application 

in new 

constructions & 

sustainable 

neighborhoods  

#4 Saudi Bachelor & 

Master of 

ARCH – Ph.D. 

of Green Design 

Assistant 

Professor- 

Consultant  

Governmental/ 

Consultant   

5 Years  Consult 

sustainable 

projects 

#5 Saudi Bachelor of 

ARCH – Master 

of MBA – Ph.D. 

of Space Syntax 

Assistant 

Professor 
Private/Academic 20 Years New strategic 

plans of Jeddah 

city 

#6 Egyptian Bachelor of 

ARCH – Master 

& Ph.D. of 

Urban Design 

Assistant 

Professor 

Private/Academic 19 Years Forming 

sustainable urban 

design for people 

#7 Egyptian Bachelor of 

ARCH – Master 

& Ph.D. of 

Urban Design 

Assistant 

Professor 

Private/Academic 17 Years Sustainable 

design projects 

Table 27: Interview Participants Backgrounds - Source: Author 
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5.2.3 Interview Analysis  

 Participant 1  

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The strength of Jeddah city is the royal support for change through the Saudi 

vision 2030, the weaknesses are the weak conditions of infrastructure and the Saudi traditions 

versus the equity knowledge, the opportunities is the high percentage of youth in the 

community, and the threat is the funding sources. However, the participant believes that Jeddah 

city able to develop as long there is governmental role and developers from the private sector.    

Category Priority Load 

Eco Vision  Required  

Land use Planning & Built Environment  3 

Health and well-being 1 

Sustainable Mobility 2 

Water, energy and infrastructure management 1 

Information & communication technology 5 

Equity and Empowerment 4 

Innovation in City Planning Optional  
Table 28: Participant 1, Category Validation - Source: Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 28, participant 1 considered the eco vision category as a goal will be 

achieved by the other categories. Also, emphasized the importance of health and well-being 

category as well as the water, energy, and infrastructure management category. The participant 

suggested dividing the land use planning and built environment category into two separate 

categories with indicators for each. Also proposed to remove the infrastructure management 

from the second category to be included in the sustainable mobility category that has the second 

priority and change management to planning or sustainability. The participant clarified that the 

equity and empowerment category come before the last as it will ably by default through the 

other categories. The information and communication technology category considered as the 

less interesting category by the participant, and the innovation in city planning as it’s an 

arbitrary decision by the designer to be implemented also must keep this category as innovation 

only.     

 

 

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  Service Distribution  1 

Affordable Housing  - 1 

Green Buildings  - 4 

Urban Heat Island Mitigation   Space Design  3 

Infill and Redevelopments  -  2 

Table 29: Participant 1, Land use Planning KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 29, the key performance indicators of the land 

use planning and built environment category; participant 1 highlighted the equal importance of 

compact city planning as well as the affordable housing indicators and suggested to specify the 

compact term by service distribution to be accurate which dedicated to providing services with 

a small distance. The infill and redevelopment indicator take the second load as it is related to 

the compact city planning. The participant proposed space design indicator as it is reflects the 

purpose of urban heat island mitigation indicator. The lowest load is for the green buildings 

indicator as still, the local market does not apply it.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 30 the key performance indicators of the health 

and well-being category. Participant 1 suggests removing the preservation and restoration of 

water bodies and eco-sensitive zones indicator and solid waste management. Also, proposed 

combining the public space indicators into one indicator named as availability and accessibility 

to green open spaces, which have the highest load. Replace the community health to pollution 

free environment which defines more meaning of the indicator and give it high load. The 

environmental monitoring and safe community indicators have the second in load priority and 

suggest adding walkability at the same priority. And add food system indicator from the water, 

energy, and infrastructure management category at the third load. The lowest priority in this 

category is for the regional and recycled materials.  

 

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

Move it to water, energy, and 

infrastructure management 

category 

- 

Public green and open spaces  Availability  1 

Accessibility to public green and 

open spaces  

Combined it with the 

previous indicator  

1 

Environmental Monitoring  - 2 

Solid waste management Move it to water, energy, and 

infrastructure management 

category 

-  

Regional, recycled materials  - 4 

Community Health  Pollution free environment   1 

Safe community  -    2 

- Food system from the water, 

energy, and infrastructure 

management category 

   3 

-  Promote walkability      2 

Table 30: Participant 1, Health & well-being KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 31 the key performance indicators of the 

sustainable mobility category. Participant 1 considered the first indicator sustainable mobility 

plan as a category that can be achieved through the rest of the mentioned KPI, as the most 

important indicators are barrier - free accessibility and provide transportations choices. The 

second in load are travel plan and suggests green infrastructure from the water, energy, and 

infrastructure management category. And assumed the pedestrian network indicator with less 

load is it consider part of the transportation choices.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 32 the key performance indicators of the water, 

energy, and infrastructure management category. Participant 1 emphasized the importance of 

renewable energy indicator as a base for the rest of the indicators, as well as the water efficiency 

plan due to the water shortage, and preservation and restoration of water bodies and eco-

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   Not KPI  - 

Barrier-free Accessibility   - 1 

Access to mass transit facilities   - 3 

Pedestrian network  -` 4 

transportation choices   - 1 

Travel plan   2 

-  Green infrastructure from the 

water, energy, and 

infrastructure management 

category 

2 

Table 31: Participant 1, Health & well-being KPI Validation - Source: Author 

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 1 

Rainwater harvesting  - 4 

Wastewater treatment & reuse - 3 

Energy efficiency plan  - 2 

Renewable energy   - 1 

Green infrastructure Move it to sustainable 

mobility category  

- 

Food system  Move it to health and well-

being category 

- 

Solid waste management From health and well-being 

category  

2 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

From health and well-being 

category 

1 

Table 32: Participant 1, Water, energy and infrastructure KPI Validation - Source: Author 
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sensitive zones. The second load for the energy efficiency plan and solid waste management 

which is one of the main issues of Jeddah city. In the third load is the wastewater treatment & 

reuse indicator followed by the rainwater harvesting indicator. 

  

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 33 the key performance indicators of the 

information and communication technology category. Participant 1 disagree with the ICT 

application indicator as it indicates for smart city, it provides tools that minimize the 

communication between the residents. Also, participant 1 believes that Jeddah city missing 

core sustainability methods as social sustainability, sustainable infrastructure, and white land 

management. As the city must become sustainable in order to use smart applications in the city.     

 

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 34 the key performance indicators of the equity 

and empowerment category. Participant 1propsed to combine local economy and employment 

opportunities indicators which have the highest priority, the civic engagement, and education 

opportunities indicators. The civil human rights and equitable services and access in second 

priority. The sustainable awareness has a third load. Also, suggested is removing the 

environmental justice as it’s achieved through all categories and add good governance from the 

innovation in city planning category as it’s the base of any sustainable city.  

 

 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    -  0 

Table 33: Participant 1, ICT KPI Validation - Source: Author 

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   - 1 

Environmental justice  Remove  - 

Civil human rights  - 2 

equitable services and access  - 2 

Education opportunities  -      1 

Local economy  Combined with Employment 

opportunities  

1 

Sustainable awareness - 3 

Employment opportunities  Considering equity       1 

-  Good governance from 

innovation category   
     3 

Table 34: Participant 1, Equity & Empowerment KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 35 the key performance indicators of the 

innovation in city planning category. Participant 1 suggest considering this category as an 

optional indicator can be implemented after achieving the other key performance indicators. In 

addition, the innovation in city planning and the innovation practices have the same load 

priority and proposed to move good governance indicator to equity and empowerment category 

as it related to the social and the government.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    Optional  1 

Innovation practices  Optional  1 

Good governance Move it to equity and 

empowerment category  

- 

Table 35: Participant 1, Innovation in City Planning KPI Validation - Source: Author 
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 Participant 2  

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The strengths of Jeddah city are the 2030 Saudi vision and culture diversity of 

the city, the weaknesses are the infrastructure and the limited public transportation, the 

opportunities are the importance of the city and the natural resources, the threat is the 

corruption. Mainly its governmental role to set regulations as a base followed by the private 

sector.   

Category Priority Load 

Eco Vision  1  

Land use Planning & Built Environment  2 

Health and well-being 3 

Sustainable Mobility 2 

Water, energy and infrastructure management 2 

Information & communication technology 4 

Equity and Empowerment 3 

Innovation in City Planning 5 
Table 36: Participant 2, Categories Validation - Source: Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 36 participant 2 assumed the eco vision category will be reflected in the 

rest of the categories, therefore, consider it as an essential category that has high priority. Also, 

considered the land use planning and built environment second in load because it is the main 

issue need solutions in Jeddah city as well as sustainable mobility and water, energy, and 

infrastructure management. The participant considered the health and well-being category also 

the equity and empowerment category have the strong relationships and might have common 

indicators. The information and communication category can be achieved by fulfilling the 

needs of the previous categories. In addition, participant 2 found the innovation in city planning 

is an additional category, therefore, it has the lowest load.    

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 37 the key performance indicators of the land 

use planning and built environment category. Participant 2 considered the compact city 

planning and the affordable housing indicators will solve the mega problems Jeddah city is 

suffering from. Also, considered the urban heat island mitigation indicator and the infill and 

redevelopment indicator will be achieved if it was into consideration and achieved through the 

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  - 1 

Affordable Housing  - 1 

Green Buildings  - 3 

Urban Heat Island Mitigation   - 2 

Infill and Redevelopments  -  2 

Table 37: Participant 2, Land use Planning KPI Validation - Source: Author 
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compact city planning indicator. The lowest load was for the green building’s indicator as the 

local culture still not aware of its major significance.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 38 the key performance indicators of the health 

and well-being category. Participant 2 emphasized the importance of the preservation and 

restoration of water bodies and eco-sensitive zones indicator, which consider significant 

indicator related to the local cultural heritage. Also, highlighted the importance of the 

environmental monitoring indicator as it controls the process of the sustainable system and 

ensures its effectiveness. The participants proposed to combine the public green and open 

spaces indicator and the accessibility to public open spaces. The solid waste management and 

regional, recycled materials indicators have the same priority followed by the safe community 

to maintain secured communities. The lowest load is for the community health as it will be 

achieved by default.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 39 the key performance indicators of the 

sustainable mobility category. Participant 2 considered the sustainable mobility plan and 

transportation choices major indicators able to enhance the current situation and must consider 

the barrier - free accessibility and travel plan to success the proposed plan. The pedestrian 

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

- 1 

Public green and open spaces  - 3 

Accessibility to public green and 

open spaces  

Combine with the previous 

indicator   

3 

Environmental Monitoring  - 2 

Solid waste management -       4 

Regional, recycled materials  -  4  

Community Health  - 6 

Safe community  -      5 

Table 38: Participant 2, Health & Well-being KPI Validation - Source: Author 

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   - 1 

Barrier-free Accessibility   - 2 

Access to mass transit facilities   - 4 

Pedestrian network  -` 3 

transportation choices   - 1 

Travel plan  -  2 

Table 39: Participant 2, Sustainable Mobility KPI Validation - Source: Author 



 
 

120 
 

network considers missing in Jeddah due to the planning of the city also missing the public 

transportation, therefore, access to mass transit facilities have the lowest load.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 40 the key performance indicators of the water, 

energy, infrastructure management category. Participant 2 considered the water efficiency plan 

and the wastewater treatment and reuse indicators have the highest priority due to the water 

shortage, followed by the energy efficiency plan and renewable energy indicators as it is the 

new trend in the country. Participant 2 assumed that the rainwater harvesting indicator is part 

of the green infrastructure as it can be added to the system and give the food system indicator 

the lowest load as its need special classification to be able to achieve inside the city.     

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 41 the key performance indicators of the water, 

energy, infrastructure management category. Participant 2 proposed to break down the 

information and communication technology applications indicator to clarify the purpose of the 

applications and suggest mentioning the simulations and sensors and also emphasized the 

importance to consider the management of the application to ensure its effectiveness and city 

development. 

 

 

 

 

 

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 1 

Rainwater harvesting Part of Green infrastructure 

indicator 

3 

Wastewater treatment & reuse - 1 

Energy efficiency plan  - 2 

Renewable energy   - 2 

Green infrastructure - 3 

Food system  - 4 

Table 40: Participant 2, Water, energy, & infrastructure KPI Validation - Source: Author 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    Breakdown   1 

- ICT Management 1 

Table 41: Participant 2, ICT KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 42 the key performance indicators of the equity 

and empowerment category. Participant 2 considered the major indicators that have the highest 

priority are the educational opportunities and the employment opportunities, also assumed that 

the local economy indicator is a result of the employment opportunities. The second priority 

was for the environmental justice and equitable services and access which consider the core of 

the category. The participant highlighted the importance to educate the residents about 

sustainability. Also, considered the civil human rights indicator difficult to implement as it’s 

not part of the local culture.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 43 the key performance indicators of the 

innovation in city planning category. Participant 2 considered the innovation in city planning 

indicator a must to be able to achieve sustainable cities and followed by the innovation practices 

indicator that can be implemented in all categories. The good governance indicator maintains 

the sustainability of the city.   

 

 

 

 

  

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   - 3 

Environmental justice  -  2 

Civil human rights  - 4 

equitable services and access  - 2 

Education opportunities  -        1 

Local economy  Combined with Employment 

opportunities 

 1 

Sustainable awareness - 3 

Employment opportunities  -       1 

Table 42: Participant 2, Equity & Empowerment KPI Validation - Source: Author 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    - 1 

Innovation practices  - 2 

Good governance - 3 

Table 43: Participant 2, Innovation in City Planning KPI Validation - Source: Author 
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 Participant 3  

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The strength of Jeddah city is the governance welling through the Saudi vision 

2030, the weakness the infrastructure, lacking the recycling, low consumption culture due to 

the absence of a local rating system, the opportunities are taking advantages from similar cities 

to Jeddah city that have sustainable city, and the threat is the funding sources and the 

knowledge that sustainability is expensive. Therefore, the participant found the future of 

Jeddah city is complicated due to the high ambition and the disturb economy with no results so 

far. Also, suggests having collaboration between the governmental and the private sectors.    

Category Priority Load 

Eco vision  Required  

Land use Planning & Built Environment  2 

Health and well-being 1 

Sustainable Mobility 2 

Water, energy and infrastructure management 1 

Equity and Empowerment 1 

Information & communication technology 3 

Innovation in City Planning Optional  
Table 44: Participant 3, Categories Validation - Source: Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 44 participant 3 confirmed to achieve sustainable must maintain the three 

pillars of sustainability which are social, environment, and economy. Therefore, these pillars 

represented through the health and well-being, water, energy, and infrastructure management 

also the equity and empowerment. After considering these pillars the land use planning and 

built environment category will be achieved easily. Participant 3 believe that sustainable 

mobility category comes parallel in importance with the previous category. The information 

and communication technology had the lowest priority by the participant. In addition, consider 

the eco vision a required category that reflected on the whole system and the innovation in city 

planning an optional category.       

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 45 the key performance indicators of the land 

use planning and built environment category. Participant 3 believes the compact city planning 

have top priority and urban heat island mitigation have the lowest as it will be solved. Also, 

suggest creating related credits as in affordable housing indicator can be fulfilled by having 

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  - 1 

Affordable Housing  Mixed housing  1 

Green Buildings  Accredited  2 

Urban Heat Island Mitigation   - 3 

Infill and Redevelopments  Sustainable site   2 

Table 45: Participant 3, Land use Planning KPI Validation - Source: Author 
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mixed housing, infill and redevelopments are related to sustainable sites. Consider the green 

buildings indicator in general can be specified as accredited buildings.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 46 the key performance indicators of the health 

and well-being category. Participant 3 found the water preservation indicator related more to 

the water, energy, and infrastructure management category, and suggest combining the public 

open spaces indicator with the accessibility indicator that has high priority. Also, the 

community health indicator has second priority as well as the environmental monitoring and 

suggests promoting walkability as indicator to enhance the resident’s health. Participant 3 

found the safe community indicator have lowest point as it is maintained in Jeddah city and 

highlighted the importance to include the native plants’ indicator as plants important in open 

spaces and will affect positively on the water, energy, and infrastructure management category.      

 

 

 

 

 

 

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

Move it to water, energy, and 

infrastructure management 

category 

- 

Public green and open spaces  General  1 

Accessibility to public green and 

open spaces  

Combined it with the 

previous indicator  

1 

Environmental Monitoring  - 2 

Solid waste management Move it to water, energy, and 

infrastructure management 

category 

-  

Regional, recycled materials  Move it to water, energy, and 

infrastructure management 

category 

- 

Community Health  - 2 

Safe community  -     3 

-  Promote walkability      2 

-  Native plants      4 

Table 46: Participant 3, Health & Well-being KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 47 the key performance indicators of the 

sustainable mobility category. Participant 3 recommended customizing all categories in a clear 

and defined purpose as the sustainable mobility category. The sustainable mobility plan 

indicator has the highest priority as it is able to manage the availability and timing of public 

transportation to serve the residents and considered the rest of the indicators have the same 

priority as it will come after the barrier - free accessibility. Also, suggest adding the bike lane 

indicator due to the recent interest of the community to use bikes.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 48 the key performance indicators of the 

sustainable mobility category. Participant 3 in analyzing the interview questions, the participant 

was asked to evaluate the proposed key performance indicator of each category. In table – the 

key performance indicators of the water, energy, and infrastructure management category. 

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   -  1 

Barrier-free Accessibility   - 1 

Access to mass transit facilities   - 2 

Pedestrian network  -` 2 

transportation choices   - 2 

Travel plan  - 2 

-  Bike lanes  3 

Table 47: Participant 3, Sustainable Mobility KPI Validation - Source: Author 

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 1 

Rainwater harvesting  - 4 

Wastewater treatment & reuse Combine with water 

efficiency plan  

1 

Energy efficiency plan  - 1 

Renewable energy   Combine with energy 

efficiency plan 

1 

Green infrastructure - 3 

Food system  Move it to health and well-

being category 

- 

Solid waste management From health and well-being 

category- construction   

2 

Regional, recycled materials  From health and well-being 

category 

2 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

From health and well-being 

category 

1 

Table 48: Participant 3, Sustainable Mobility KPI Validation - Source: Author 
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Participant 3 emphasized the importance of the water indicators and the energy indicators and 

suggests combining each together as well as the preservation and restoration of water bodies 

and eco-sensitive zones. The second priority was for the waste management and proposed to 

include the construction waste which will lead to using recycled materials indicator. Green 

infrastructure indicator is hard for Jeddah city to implement and rainwater harvesting has low 

priority due to the lack of rainwater.  

  

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 49 the key performance indicators of the 

information and communication technology category. Participant 3 did not give importance to 

this category as it will implement in every city by default do not need to be sustainable.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 50, the key performance indicators of the 

equity and empowerment category. Participant 3 considered the education and the employment 

opportunities indicators are important as well as creating a local economy on the small scale. 

Also, suggest adding universal design indicated for the disable people and parallel in 

importance with the equitable services and access indicator. Participant 3 promote the idea of 

civic engagement and believe that if the previous indicators were implemented effectively it 

will create environmental justice, achieve the civil human right, and aware the residents about 

the importance of sustainability.   

 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    -  1 

Table 49: Participant 3, ICT KPI Validation - Source: Author 

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   - 2 

Environmental justice  -  3 

Civil human rights  - 3 

equitable services and access  - 2 

Education opportunities  -       1 

Local economy    1 

Sustainable awareness - 3 

Employment opportunities  -       1 

-  Food system from water, 

energy, and infrastructure 

category   

     3 

-  Universal design       2 

Table 50: Participant 3, Equity & Empowerment KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 51 the key performance indicators of the 

innovation in city planning category. Participant 3 believes the good governance indicator is 

important but wondered how it will be achieved and accepted in the local region. And the 

innovation indicators can be implemented as a second priority. However, this category must 

consider as an optional choice.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    - 2 

Innovation practices  - 2 

Good governance - 1 

Table 51: Participant 3, Innovation in City planning KPI Validation - Source: Author 
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 Participant 4  

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The participant was confused to analyze Jeddah as there are extreme variations 

in different areas. However, analyzing Jeddah city in average approach, the strength of Jeddah 

city is the diversity of the community, the location of the city, the increased connectivity 

between the neighborhood, and the diversity of business. The weaknesses are the lack of public 

transportation and infrastructure. The opportunities are the huge amount of white lands and the 

new strategic plans. The threats are the corruption, the services disruption, and the 

environmental initiatives. Although, Jeddah city has new ambitions that need to educate the 

community and increase awareness nut in order to succeed these ambitions must have the 

support of the government and involve the private sector that has the international experiences, 

which is pushed by the Saudi vision 2030 as private-private-partnership PPP.        

Category Priority Load 

Eco vision  Required  

Land use Planning & Built Environment  2 

Health and well-being 1 

Sustainable Mobility 3 

Water, energy and infrastructure management 1 

Equity and Empowerment 2 

Information & communication technology 3 

Innovation in City Planning 4 
Table 52: Participant 4, Categories Validation - Source: Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 52 participant 4 classified the health and well-being and water, energy, 

infrastructure management categories the key factors to determine the sustainability of the city, 

which can be achieved through fulfilling the indicators of the land use planning and built 

environment category and the equity and empowerment category that have second priority. 

Also, considered the sustainable mobility have the same importance of the information and 

communication technology category. The lowest priority was for the innovation in city 

planning category as Jeddah city needs to implement the basic indicators of sustainability to 

start considering innovation.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 53 the key performance indicators of land use 

planning & built environment category. Participant 4 considered the compact city planning an 

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  - 1 

Affordable Housing  - 1 

Green Buildings  Efficient   3 

Urban Heat Island Mitigation   - 2 

Infill and Redevelopments  - 2 

Table 53: Participant 4, Land use Planning KPI Validation - Source: Author 
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important indicator of priority however it might face equity issue and emphasized the 

significance of affordable housing to solve the high price of housing units. Also, assumed the 

urban heat island mitigation indicator is caused by several reasons and can be related to energy 

category, which has equal importance with the infill and redevelopment indicator. Participant 

4 considered the green buildings indicator still rejected by the community, therefore having 

efficient buildings is more applicable due to the registered buildings but not certified which 

does not make it a green building.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 54 the key performance indicators of health 

and well-being category. Participant 4 emphasized the importance of the environmental 

monitoring considering it as a leading tool for the whole sustainability process for management. 

Also assumed the public open spaces indicators are overlapped need to be combined as it is 

serving the same purpose. Suggests breaking down the community health indicator into many 

indicators that enhance the health of the community such as walkability and sports facilities. 

In second priority, participant 4 proposed to join the materials indicator with the solid waste 

management because it can be considered as results.  And having safe communities one of the 

fundamental priorities to achieve sustainable cities. On the other hand, the preservation and 

restoration of water bodies and eco-sensitive zones indicator have the lowest load as it is not 

an issue in Jeddah city 

 

 

 

.    

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

- 3 

Public green and open spaces  -  1 

Accessibility to public green and 

open spaces  

Combined it with the 

previous indicator  

1 

Environmental Monitoring  - 1 

Solid waste management -    2 

Regional, recycled materials  Part of the waste indicator 2 

Community Health  Breakdown to walkability & 

sports facilities  
1 

Safe community  -    2 

Table 54: Participant 4, Health & Well-being KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 55 the key performance indicators of 

sustainable mobility category. Participant 4 show the highest priority for the sustainable 

mobility plan indicator and assumed the barrier - free accessibility can be reflected in the land 

use planning and the equity categories because it is related to the disable people in the 

community. Highlighted the importance of having alternative choices of transportation as well 

as providing a pedestrian network, which will reflect in the accessibility to these transportations 

and positively affect the travel plan distance.    

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 56 the key performance indicators of water, 

energy, and infrastructure management category. Participant 4 focused on the importance of 

water indicators, however, was not sure the priority of the wastewater due to the lack of water 

and rainwater, parallel in importance with the energy indicators. In the green infrastructure, the 

participant proposed to make efficient infrastructure due to the current condition of Jeddah city 

and it will not be applicable to name it green. Food system has the lowest priority due to the 

water issue as long they are willing to use gray water system connected to the infrastructure.  

 

 

 

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   -  1 

Barrier-free Accessibility related to planning & equity 

categories  

1 

Access to mass transit facilities   - 3 

Pedestrian network  -` 2 

transportation choices   - 2 

Travel plan  - 3 

Table 55: Participant 4, Sustainable Mobility KPI Validation - Source: Author 

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 1 

Rainwater harvesting  - 2 

Wastewater treatment & reuse -  2 

Energy efficiency plan  - 1 

Renewable energy   - 3 

Green infrastructure Efficient  3 

Food system  - 4 

Table 56: Participant 4, Water, energy & infrastructure KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 57 the key performance indicators of 

information and communication technology category. Participant 4 believe the category need 

to break it down by providing infrastructure, smart methods, and then the information and 

communication technology application to activate the system. Also, need to make sure the 

community is aware of these applications and the existing buildings are able to implement this 

technology.   

 

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 58 the key performance indicators of 

information and communication technology category. Participant 4 gave the highest priority 

for the educational opportunities and the civic engagement to be one of the decision makers 

and involved in the whole process, also proposed to combine the local economy with the 

employment opportunities. In second priority, consider the civil human rights, environmental 

justice, and equitable services are maintained in sustainable cities. The sustainable awareness 

indicator must be part of the government role to raise more awareness.    

  

 

 

 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    Break down into KPI  1 

Table 57: Participant 4, ICT KPI Validation - Source: Author 

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   - 1 

Environmental justice  -  2 

Civil human rights  - 2 

equitable services and access  - 2 

Education opportunities  -      1 

Local economy  Combined with the 

employment opportunities  

1 

Sustainable awareness - 3 

Employment opportunities  -       1 

Table 58: Participant 4, Equity & empowerment KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 59 the key performance indicators of the 

innovation in city planning category. Participant 3 considered the good governance indicator 

important however difficult to be measured, and the innovation indicators can consider as 

further implementation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    - 2 

Innovation practices  - 2 

Good governance - 1 

Table 59: Participant 4, Innovation in city planning KPI Validation - Source: Author 
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 Participant 5  

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The strengths of Jeddah city are the excellent natural setting, the weaknesses are 

the infrastructure and the corruption in financial, management, and technical. The opportunities 

are Jeddah 2033 plans, and the threats are the lack of resources and falling in PPP. There is 

high expectation because of the new plans of Jeddah city and the metro and will be achieved 

by considering the public-private-people partnership PPPP.  

Category Priority Load 

Eco vision  Required  

Land use Planning & Built Environment  2 

Health and well-being 2 

Sustainable Mobility 3 

Water, energy and infrastructure management 1 

Equity and Empowerment 2 

Information & communication technology 3 

Innovation in City Planning 5 
Table 60: Participant 5, Categories Validation - Source:  Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 60, participant 5 considered the water, energy, and infrastructure category 

deserve the highest priority due to the related challenges in Jeddah city. The second priority is 

dedicated for the health and well-being, the land use planning, and the equity and empowerment 

categories that can fulfill through each other. Also, participant 5 emphasized the importance of 

the information and communication technology category considered it as the future of 

sustainability define it as the internet of things, parallel in importance the sustainable mobility 

category. And the innovation category had the lowest priority.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 61 the key performance indicators of land use 

planning & built environment category. Participant 5 suggests including the infill and 

redevelopment indicator as part of the compact city planning because it a result from the 

compact concept. The affordable housing important issue that has the same planning priority 

and the lowest priority is the green buildings as it is difficult in the local region.  

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  - 1 

Affordable Housing  - 1 

Green Buildings  -   3 

Urban Heat Island Mitigation   - 2 

Infill and Redevelopments Part of the compact city 

planning indicator 

1 

Table 61: Participant 5, Land use Planning KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 62 the key performance indicators of health 

and well-being category. Participant 5 assumed the public open spaces must have the highest 

priority because it is able to enhance the community health. And highlighted the importance of 

waste management that need action to solve it which could be through the regional and recycled 

materials indicator. The environmental monitoring can minimize the challenges and enhance 

the water bodies and the eco-sensitive zones.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 63 the key performance indicators of 

sustainable mobility category. Participant 5 believes the sustainable mobility plan and barrier 

- free accessibility indicators must be achieved in parallel. In second priority the participant 

emphasized the importance of providing choices of transportations as it will be reflected in the 

energy category and travel plan will be minimized in distance. Also agreed on providing 

pedestrian network as its missing in Jeddah city.    

 

 

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

- 2 

Public green and open spaces  -  1 

Accessibility to public green and 

open spaces  

- 1 

Environmental Monitoring  - 2 

Solid waste management -    1 

Regional, recycled materials  -                    2 

Community Health  -     3 

Safe community  -    3 

Table 62:  Participant 5, Health & Well-being KPI Validation - Source: Author 

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   -  1 

Barrier-free Accessibility -  1 

Access to mass transit facilities   - 3 

Pedestrian network  -` 3 

transportation choices   - 2 

Travel plan  - 3 

Table 63: Participant 5, Sustainable Mobility KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 64 the key performance indicators of water, 

energy, and infrastructure management category. Participant 5 focused on the importance of 

the water and energy indicators that need to be considered in Jeddah city, especially the 

renewable energy indicator due to the huge project the country is planning to establish. Also, 

agreed on the rainwater harvesting indictor and referred to the traditional method used in old 

Jeddah, also the potentials to develop the infrastructure to be more efficient. The participant 

suggests adding a security term to the food system to clarify the purpose of the indicator.  

 

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 65 the key performance indicators of 

information and communication technology category. Participant 5 emphasized the importance 

of this category as it can be implemented in all categories, describing it as the future of the 

cities. Adding the internet of things indicator that tracks challenges in the city and updates the 

government to enhance it, which encourage the community to engage in the management. This 

technology allows the planners to update the planes every year and make efficient decisions 

through the big data analysis indicator.     

 

 

 

   

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 1 

Rainwater harvesting  - 2 

Wastewater treatment & reuse -  1 

Energy efficiency plan  - 1 

Renewable energy   - 1 

Green infrastructure -  2 

Food system  Security  3 

Table 64: Participant 5, Water, energy, & infrastructure KPI Validation - Source: Author 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    Break down into KPI  1 

- Internet of things  1 

- Big data analysis  1 

Table 65: Participant 5, ICT KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 66 the key performance indicators of 

information and communication technology category. Participant 5 ensures that all the 

indicators of this category can be empowered through the previous category especially the civic 

engagement indicator and also considered the employment and education opportunities main 

indicators that need enhancement by the government, create a local economy, and educate the 

community about the importance of sustainability. In addition, maintain the equal services, 

human rights, and ensure the sustainability of the environment.   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 67 the key performance indicators of the 

innovation in city planning category. Participant 5 ensured the importance of the good 

governance to achieve successful sustainable system, and the innovation indicators can be 

implemented in the future.   

 

 

 

 

 

 

 

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   -  1 

Environmental justice  -  3 

Civil human rights  - 3 

equitable services and access  - 3 

Education opportunities  -       1 

Local economy  -  2 

Sustainable awareness - 2 

Employment opportunities  -       1 

Table 66: Participant 5, Equity & empowerment KPI Validation -Source: Author 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    - 2 

Innovation practices  - 2 

Good governance - 1 

Table 67: Participant 5, Innovation in city planning KPI Validation - Source: Author 



 
 

136 
 

 Participant 6   

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The strength of Jeddah city is the availability of natural recourses, international 

companies, acceptant and support of the government. The weaknesses are the hot humid 

climate, lack of green areas, and weak infrastructure. The opportunities are the new interest for 

renewable energy and job opportunities. The main threat is the floods. However, Jeddah has 

the ability as long the government provides guidelines and the private sector support financial 

and developments.  

Category Priority Load 

Eco vision  Required  

Land use Planning & Built Environment  1 

Health and well-being 2 

Sustainable Mobility 3 

Water, energy and infrastructure management 2 

Equity and Empowerment 4 

Information & communication technology 5 

Innovation in City Planning 1 
Table 68: Participant 6, Categories Validation - Source: Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 68 participant 6 emphasized the importance of the land use planning and 

built environment as a fundamental base of any sustainable city, also assumed that the 

innovation in city planning part of the planning category. Second in priority is to achieve a 

sustainable city are the natural resources which are the water, energy, and infrastructure 

category and the humans classified in the health and well-being category. Considered the 

sustainable mobility as a tool that needs to implemented in Jeddah city, and need to raise the 

concept of equity and empowerment in the community. The information & communication 

technology category had the lowest priority as the other categories are more important.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 69 the key performance indicators of land use 

planning & built environment category. Participant 6 equalized the importance of the urban 

heat island mitigation that will reflect on other category and the importance of the affordable 

housing, considering both as tools can be implemented through the compact city planning 

indicator that support the infill and redevelopment indicator. The green buildings have the 

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  - 2 

Affordable Housing  - 1 

Green Buildings  -   3 

Urban Heat Island Mitigation   - 1 

Infill and Redevelopments Part of compact city planning 

indicator 

2 

Table 69: Participant 6, Land use planning KPI Validation - Source: Author 
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lowest priority due to the lack of the fundamental principles of sustainability and still not 

recognized by the community.       

  

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 70 the key performance indicators of health 

and well-being category. Participant 6 considered the community health as category that might 

include indicators such as the availability of the public open spaces. In second priority were for 

the water preservation and solid waste indicators due to the issues Jeddah has. These indicators 

can be achieved through the environmental monitoring that will enhance the importance of 

using recycled materials to achieve safe communities need major role in the government.       

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 71 the key performance indicators of 

sustainable mobility category. Participant 6 considered the sustainable mobility plan and 

barrier - free accessibility is the fundamental indicators that will allow the rest of the indicators 

to be implemented in Jeddah city, also included the accessibility to public open spaces as part 

of the accessibility indicators. In second priority is providing alternative choices and pedestrian 

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

- 2 

Public green and open spaces  Availability     1 

Accessibility to public green and 

open spaces  

Move sustainable mobility 

category  

- 

Environmental Monitoring  - 3 

Solid waste management -    2 

Regional, recycled materials  - 3 

Community Health  Category   1 

Safe community  -    4 

Table 70: Participant 6, Health & well-being KPI Validation - Source:  Author 

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   -  1 

Barrier-free Accessibility -  1 

Access to mass transit facilities   - 3 

Pedestrian network  -` 2 

transportation choices   - 2 

Travel plan  - 3 

Accessibility to public green and 

open spaces 

From health and well-being 

category  

1 

Table 71: Participant 6, Sustainable Mobility KPI Validation - Source: Author 
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network is one of these choices and maintain the accessibility to the public transportation by 

the community.    

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 72 the key performance indicators of the water, 

energy, and infrastructure management category. Participant 6 emphasized the importance of 

the energy indicators as the country need to find other resources than oil, followed in 

importance the water indicators as the water shortage became a mega issue worldwide. The 

green infrastructure needs to be considered to solve the floods disasters and maintain the city 

with an efficient strategy and in the food system indicator able to work if it is well studied.     

  

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 73 the key performance indicators of the 

information and communication technology category. Participant 6 suggests expanding the 

indicators as the implementation process to be clearer how it can achieve not just ICT 

applications. For example, type of applications, smart gridding, and technology management.  

 

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 2 

Rainwater harvesting  - 2 

Wastewater treatment & reuse - 2 

Energy efficiency plan  - 1 

Renewable energy   - 1 

Green infrastructure - 3 

Food system  - 4 

Table 72 : Participant 6, Water, energy, & infrastructure KPI Validation - Source: Author 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    -  1 

Table 73: Participant 6, ICT KPI Validation - Source: Author 

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   - 3 

Environmental justice  -  4 

Civil human rights  - 1 

equitable services and access  - 1 

Education opportunities  -      2 

Local economy  -  3 

Sustainable awareness - 4 

Employment opportunities  -       2 

Table 74: Participant 6, Equity & Empowerment KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 74 the key performance indicators of the equity 

and empowerment category. Participant 6 assumed the civil human rights and the equitable 

access to services are the core of the category, can be achieved by providing educational and 

employment opportunities for all, and creating a local economy for the residents, which can be 

powered by civic engagement. As these indicators will maintain environmental justice as well 

as with increase sustainability awareness.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 75 the key performance indicators of the 

innovation in city planning category. Participant 6 suggests removing the innovation in city 

planning as its related to the planning category and can be considered as part of it, and the other 

indicators can be achieved in all categories parallel.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    Remove   - 

Innovation practices  - 1 

Good governance - 1 

Table 75: Participant 6, Innovation in City planning KPI Validation - Source: Author 
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 Participant 7 

The participant analyzed Jeddah city using SWOT analysis in order to follow the sustainable 

city approach. The strength of Jeddah city is the cultural diversity, renewable energy, and the 

natural resources. The weaknesses are the high consumption and lack of understanding the 

concept of sustainability. The opportunities are Saudi vision 2030 and the important location 

of Jeddah city. The threats are the weak infrastructure, people culture, and funding resources. 

However, Jeddah city has the potentials to change that must start with the education, need the 

governmental guidelines and incentives to encourage the private sector to be part of this 

change.      

Category Priority Load 

Eco vision  Required  

Land use Planning & Built Environment  2 

Health and well-being 2 

Sustainable Mobility 1 

Water, energy and infrastructure management 3 

Equity and Empowerment 3 

Information & communication technology 4 

Innovation in City Planning Optional  
Table 76: Participant 7, Categories Validation - Source: Author 

In analyzing the interview questions, the participant was asked to evaluate the proposed 

categories. In table 76 participant 7 considered the sustainable mobility category have the 

highest category that needs support in Jeddah city. The land use planning and built 

environment, health and well-being categories are the fundamentals of any sustainable city. 

That will enhance the indicators of the water, energy and infrastructure management also the 

equity and empowerment categories. The information and communication technology 

important but it’s not the core of green cities. The innovation category is an optional decision 

to be implemented.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 77 the key performance indicators of the land 

use planning and built environment category; participant 7 believes that the main indicator will 

solve 90% of the city issues is the compact city planning indicator that will reduce in result the 

urban heat island mitigation and will follow the infill and redevelopment technique. The 

affordable housing indicator is very important to enhance the quality of life and can be 

implemented using the green buildings methods. 

Category: Land use Planning & Built Environment 

Indicator Suggestion  Priority Load 

Compact City Planning  - 1 

Affordable Housing  - 3 

Green Buildings  - 3 

Urban Heat Island Mitigation   It’s a result  - 

Infill and Redevelopments  -  2 

Table 77: Participant 7, Land use Planning KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 78 the key performance indicators of the health 

and well-being category. Participant 7 believes the core indicators of this category must be the 

community health and the safe community indicators to enhance the well-being, followed by 

the public open spaces and its accessibility that encouraging the community to exercise. The 

importance of preserving the water resources will achieve through the environmental 

monitoring, that will also maintain the management of solid waste and recycling indicators.  

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 79 the key performance indicators of the 

sustainable mobility category. Participant 7 believes the pedestrian network the main indicator 

that missing in Jeddah need consideration, which can be achieved through designing 

sustainable mobility plan and accessibility to all facility with barrier - free. Thus, the 

transportation choices and the minimized travel plan will be solved by default.  

 

 

 

Category: Health and Well-being  

Indicator Suggestion  Priority Load 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

- 2 

Public green and open spaces  - 2 

Accessibility to public green and 

open spaces  

- 2 

Environmental Monitoring  - 3 

Solid waste management -    3 

Regional, recycled materials  - 3 

Community Health  - 1 

Safe community  -    1 

Table 78: Participant 7, Health & well-being KPI Validation - Source: Author 

Category: Sustainable Mobility  

Indicator Suggestion  Priority Load 

Sustainable mobility plan   - 2 

Barrier-free Accessibility   - 2 

Access to mass transit facilities   - 2 

Pedestrian network  -` 1 

transportation choices   - 3 

Travel plan  - 3 

Table 79: Participant 7, Sustainable Mobility KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 80 the key performance indicators of the water, 

energy, and infrastructure management category. Participant 7 considered the energy indicators 

have the highest priority due to the high consumption, which can solve it by constructing energy 

efficiency plan and using renewable energy. Also, the importance of the water efficiency 

indicators that limit the water shortage in the long term. The infrastructure of Jeddah city needs 

to be more efficient, and the food system can be achieved by using gray water from the 

infrastructure system.   

  

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 81 the key performance indicators of the 

information and communication technology category. Participant 7 agreed on having 

information and communication technology application as it will enhance the effectiveness of 

the city. 

 

Category: Water, energy, and infrastructure management   

Indicator Suggestion  Priority Load 

Water Efficiency Plan  - 2 

Rainwater harvesting  - 4 

Wastewater treatment & reuse - 2 

Energy efficiency plan  - 1 

Renewable energy   - 1 

Green infrastructure -  3 

Food system  - 4 

Table 80: Participant 7, Water, energy, & infrastructure KPI Validation - Source: Author 

Category: Information and communication technology   

Indicator Suggestion  Priority Load 

ICT Applications    -  1 

Table 81: Participant 7, ICT KPI Validation - Source: Author 

Category: Equity and Empowerment   

Indicator Suggestion  Priority Load 

Civic engagement   - 2 

Environmental justice  -  2 

Civil human rights  - 2 

equitable services and access  - 2 

Education opportunities  -      1 

Local economy  -  4 

Sustainable awareness - 4 

Employment opportunities  -       3 

Table 82: Participant 7, Equity & empowerment KPI Validation - Source: Author 
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In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 82 the key performance indicators of the equity 

and empowerment category. Participant 7 emphasized the importance of educational 

opportunities that will educate the community how to be engaged in the decision making and 

to learn their rights, which will ensure the equal access for all, and save the environment. The 

employment opportunities very important and will create a local economy for the community.   

   

 

In analyzing the interview questions, the participant was asked to evaluate the proposed key 

performance indicator of each category. In table 83 the key performance indicators of the 

innovation in city planning category. Participant 7 emphasized the importance of good 

governance to control the process of the city. Also, assumed the innovation in city planning 

indicator is a tool of the innovation practices indicator.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category: Innovation in City Planning    

Indicator Suggestion  Priority Load 

Innovation in city planning    Result  - 

Innovation practices  -  2 

Good governance -  1 

Table 83: Participant 7, Innovation in city planning KPI Validation - Source: Author 
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5.2.4 Interview Results   

Participant #1 #2 #3 #4 #5 #6 #7 Total 

Classification Priority load 

Eco Vision  Required 1 Required Required Required Required Required Required 

Land use 

planning & Built 

environment 

3 2 2 2 2 1 2 2 

Compact City 

Planning  
1 1 1 1 1 2 1 1 

Affordable 

Housing 
1 1 1 1 1 1 3 1 

Green Buildings 4 3 2 3 3 3 3 3 

Urban Heat Island 

Mitigation   
3 2 3 2 2 1 - 2 

Infill and 

Redevelopments  
2 2 2 2 1 2 2 2 

Health & Well-

being 
1 3 1 1 2 2 2 2 

Preservation and 

restoration of 

water bodies and 

eco-sensitive 

zones 

- 1 - 3 2 2 2 2 

Public green and 

open spaces  
1 3 1 1 1 1 2 1 

Accessibility to 

public green and 

open spaces  

1 3 1 1 1 - 2 1 

Environmental 

Monitoring  
2 2 2 1 2 3 3 2 

Solid waste 

management 
- 4 - 2 1 2 3 2 

Regional, 

recycled materials  
4 4 - 2 2 3 3 2 

Community 

Health  
1 6 2 1 3 1 1 2 

Safe community  2 5 3 2 3 4 1 3 

Sustainable 

Mobility 
2 2 2 3 3 3 1 2 

Sustainable 

mobility plan 
- 1 1 1 1 1 2 1 

Barrier-free 

Accessibility 
1 2 1 1 1 1 2 1 

Access to mass 

transit facilities 
3 4 2 3 3 3 2 3 

Pedestrian 

network 
4 3 2 2 3 2 1 2 

transportation 

choices 
1 1 2 2 2 2 3 2 

Travel plan 2 2 2 3 3 3 3 3 

Water, energy, & 

infrastructure  
1 2 1 1 1 2 3 1 

Water Efficiency 

Plan  
1 1 1 1 1 2 2 1 

Rainwater 

harvesting  
4 3 4 2 2 2 4 3 

Wastewater 

treatment & reuse 
3 1 1 2 1 2 2 2 

Energy efficiency 

plan  
2 2 1 1 1 1 1 1 

Renewable energy   1 2 1 3 1 1 1 1 
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Green 

infrastructure 
- 3 3 3 2 3 3 3 

Food system - 4 - 4 3 4 4 4 

ICT 5 4 1 2 2 4 3 3 

ICT Applications    0 1 1 1 1 1 1 1 

Equity & 

empowerment 
4 3 3 3 3 5 4 3 

Civic engagement   1 3 2 1 1 3 2 2 

Environmental 

justice  
- 2 3 2 3 4 2 2 

Civil human 

rights  
2 4 3 2 3 1 2 2 

equitable services 

and access  
2 2 2 2 3 1 2 2 

Education 

opportunities  
1 1 1 1 1 2 1 1 

Local economy  1 1 1 1 2 3 4 1 

Sustainable 

awareness 
3 3 3 3 2 4 4 3 

Employment 

opportunities  
1 1 1 1 1 2 3 1 

Innovation in 

city planning 
Optional 5 Optional 4 5 1 Optional Optional 

Innovation in city 

planning    
1 1 2 2 2 - - 2 

Innovation 

practices  
1 2 2 2 2 1 2 2 

Good governance - 3 1 1 1 1 1 1 

Table 84: Interview Results – Source: Author  

 

In table 84, the interview results of the experts and professionals in the fields of architecture, 

urban design, and planning. The table concludes their answers are validating the proposed 

green city guidelines, through evaluating the proposed categories and key performance 

indicators using priority load to reach applicable guidelines for Jeddah city. The experts agreed 

on removing the credit measures and suggest proposing priority load of each key performance 

indicator. The research found the mode of each category and key performance findings, also 

the median if there is a high difference in the results of the same indicator. Therefore, the eco-

vision got a repetitive answer which is required as the majority of participants defined it as the 

city concept. The land use planning and built environment, the health and wellbeing, and the 

sustainable mobility categories got high in the priority load, after the water, energy, and 

infrastructure category hat got very high in the priority load, which could be because of the 

critical issues of water shortage, energy resources, and the condition of the infrastructure in 

Jeddah city.  
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In the land use planning and built environment category, the compact city planning, and the 

affordable housing got very high in priority load as they are the core of this category to reach 

sustainable city, followed by the urban heat island mitigation and infill and redevelopment 

indicators as some participants defined it as results of the previous indicator.  

      In the health and wellbeing category, the participants considered the public open spaces 

indicators are very high in priority that must be joined as one indicator, cover its availability 

and accessibility. The participants recommended moving the preservation and restoration of 

water bodies and eco-sensitive zones into the water, energy, and infrastructure management 

category as it is serving the water resource, in addition moving the solid waste management 

and regional recycled materials to the same category. The participants considered the 

community health indicator must have high and very high in priority, also suggests breaking it 

down into related indicators as walkability and sports facilities. On the other hand, one 

participant gives it low priority claims that it will be achieved through the remaining indicators.  

     In the sustainable mobility category, all participants agreed on the importance of 

constructing sustainable mobility plan and maintain full accessibility for all community. The 

participants highlighted the importance of providing transportation choices as well as designing 

a pedestrian network. The medium priority was for the access to mass transit facilities as Jeddah 

city the lack the exciting of mass transportations, and the travel plan as they consider it part of 

sustainable mobility plan and accessibility indicators.     

     In water, energy, and infrastructure management category, all participants agreed on giving 

the water and energy efficiency indicators very high priority due to the water shortage issue 

and the demand for alternative resources of energy, also wastewater treatment and reuse have 

high priority but one participant consider it medium priority as well as the rainwater harvesting 

because Jeddah city do not have raining seasons only the floods issue which result in the 

missing of planning of Jeddah city. The green infrastructure got medium priority as the 

participants believe Jeddah city suffered from the weak infrastructure therefore, it is applicable 

to develop it to be more efficient than green.  The majority of the participants considered the 

food system need classifications to be achieved within the city and recommended to move it to 

the health and wellbeing category to serve its purpose and rename it as food security.   

In information and communication technology category, there was a debate between a 

supporter and an opponent as some believe that ICT is the future of sustainability and 

developed cities, also suggest breaking it down into related indicators such as smart irrigation, 
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smart metering, and an internet of things. On the other hand, some participants disagreed on 

including ICT in the system as more related to smart cities that do not concern with the 

sustainability of the environment and will make the distance in social relationships between the 

residents.       

       In equity and empowerment category, all participants agreed on the importance of 

education and employment and suggest joining the local economic indicator with the 

employment opportunities as it serves the same purpose. The majority of the indicators got 

high in priority load as the participants highlighted the importance of civic engagement and 

civil human rights to reach the sustainable city that considers the social aspect. Also, some 

participants believe that the equitable services and access indicator can be moved to the 

sustainable mobility category. The environmental justice indicator got medium to high in 

priority as some participants consider it important to achieve a balanced system and other 

consider it as result of adopting the sustainable system. The sustainable awareness got high 

priority as all participants agreed on the importance of educating the community regarding 

sustainability.  

        In innovation in city planning category, most of the participants consider it as an optional 

category can be achieved after implementing the previous indicators and others give it below 

average in priority load. Also, they believe that the innovation in city planning is part of the 

land use planning and built environment category and recommended to consider the good 

governance in all categories to control and maintain the implantation of the sustainable system 

in the city.     
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5.2.4 .1 Updated interview results   

Category Priority Load 

Eco Vision  Required 

Land use planning & Built environment 2 

Compact City Planning  1 

Affordable Housing 1 

Green Buildings 3 

Urban Heat Island Mitigation   2 

Infill and Redevelopments  2 

Health & Well-being 2 

Availability & Accessibility of public open spaces  1 

Environmental Monitoring  2 

Promote walkability  2 

Community Health  2 

Safe community  3 

Food Security 4 

Sustainable Mobility 2 

Sustainable mobility plan 1 

Barrier-free Accessibility 1 

Access to mass transit facilities 3 

Pedestrian network 2 

transportation choices 2 

Travel plan 3 

Water, energy, & infrastructure Management 1 

Water Efficiency Plan  1 

Rainwater harvesting  3 

Wastewater treatment & reuse 2 

Energy efficiency plan  1 

Renewable energy   1 

Efficient infrastructure 3 

Preservation and restoration of water bodies and eco-sensitive zones 2 

Solid waste management 2 

Regional, recycled materials  2 

Information & Communication Technology 3 

ICT Applications    1 

Equity & Empowerment 3 

Civic engagement   2 

Environmental justice  2 

Civil human rights  2 

equitable services and access  2 

Education opportunities  1 

Sustainable awareness 3 

Employment opportunities  1 

Innovation  Optional 

Innovation practices  2 

Good governance 1 

Table 85: Interview updated Results - Source: Author 
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In table 85, present the updated guideline results based on the experts and professional 

validation, the majority of the participants agreed on considering the eco-vision category as a 

required concept that presented through all categories. Based on the analysis the system was 

categorized into three levels of priority; the high priority is for the water, energy, and 

infrastructure management category. The medium priorities are for the land use planning and 

built environment, health and wellbeing, and sustainable mobility. The low priorities are for 

the information and communication technology, and the equity and empowerment. Also, the 

participants evaluated the innovation in city planning category with low priority and optional 

category.  

       All key performance indicators in the categories were evaluated based on the priority of 

the experts and the professionals. There were no additions or suggestions in the key 

performance indicators of the land use planning and built environment category as well as the 

sustainable mobility category and the information and communication category. On the other 

hand, the health and well-being category received additional indicators such as food security 

and promote walkability, also joining the open space indicators and moving the solid waste 

management and regional recycled materials to another category. The water, energy, and 

infrastructure management category joined the moved indicators from the health and wellbeing 

category, also the infrastructure named as efficient. The equity and empowerment category 

canceled the local economy to be joined in the employment opportunities and moved the food 

security to serve the health category. Although the experts recommended renaming the 

category to innovation and removing the innovation in city planning indicator, they evaluated 

the innovation practices as very high in case there are plans to be implemented.      
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5.2.2 Questionnaire Validation   

The questionnaire validates the proposed guidelines after removing the credits load based on 

the experts’ recommendations in the interview. Therefore, the questionnaire questions cover 

three sections; the first section includes the background of the experts including their gender, 

nationality, age, and educational background, also the section includes their professionality, 

years of experience, interpretation in sustainability, and professional affiliation. The second 

section introduces the proposed Saudi green city guidelines for validation. The questions 

include rating the eight proposed categories and its total weighted credits, also covers each 

indicator and its weighted credit under each category in the proposed guidelines. The third 

section is the last question as an open-ended question asking the experts recommendations and 

suggestion that can enhance the proposed Saudi green city guidelines.  

5.2.3 Research Measures  

The analysis is using varies parameters which include, mean, mode, median, and standard 

deviation. The mean is measuring the majority of the data toward the middle of a set, referred 

to mean as the average of data set (Smith, 2018). The mean is the average of data numbers that 

calculated for the central value of a set of numbers (PM, 2018). The mode is measuring central 

tendency, is the number that occurs frequently (Smith, 2018). A mode is the repetitive number 

in the data list (PM, 2018). The median is the middle number of a set of numbers, if there is 

not middle number then add the two center numbers and divided by 2 (Smith, 2018). As the 

range is the difference between the largest and the smallest values in a list of numbers (PM, 

2018). The standard deviation is measuring how much is the numbers spread from the center 

of the data set, if a lot of numbers are grouped around the middle of the set is a small standard 

deviation, and if the numbers are spread very high and low numbers then it’s a large standard 

deviation (Smith, 2018).  
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Classifications  Frequency Percentage 

Gender 

Male  38 53% 

Female  34 47% 

Nationality  

Saudi  60 83% 

Non-Saudi  12 17% 

Age 

20 – 25 Years  10 14% 

25 – 30 Years  15 15% 

30 – 35 Years  16 22% 

35 – 40 Years   19 26% 

Above 40 Years  12 17% 

Educational Background  

Diploma   5 7% 

Bachelor  38 53% 

Master 19 26% 

Ph.D. 10 14% 

Other - - 

Professionality   

Urban Planner  6 8% 

Urban Designer   7 10% 

Project Manger  12 17% 

Architect  20 28% 

Engineer  16 22% 

Other  11 15% 

Profession Affiliation  

Private Sector  51 71% 

Governmental Sector  21 29% 

Years of Experience  

1 – 5 Years  28 39% 

5 – 10 Years  24 33% 

10 – 15 Years  14 19% 

Above 15 Years   6 8% 

Stage of work in sustainability developments 

Analysis    18 25% 

Design   41 57% 

Construction  17 24% 

Consulting  19 26% 

Total  72 Participants 
Table 86: Participants Background - Source: Author 
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5.2.2.1 Questionnaire Participants Background 

 

The questionnaire reached 95 participants. However, the author excluded the invalid 

participants that were not targeted, incomplete, and conflict of answers. Thus, in table 86 the 

total number of participants is 72, divided approximately equally in gender which are 38 males 

with 53% and 34 females with 47%. The majority of the participants were Saudis reaching 83% 

which represented 60 participants and only 12 non-Saudis presenting the remaining percentage 

which is 17%. The age of the participant’s ranges between 20 years to above 40 years, the 

highest percentage is 22% presenting the age 30 to 35 years, and the 14% is the percentage of 

the lowest participants in the questionnaire which is 20 to 25 years.  

         The participants’ background includes the participant’s educational background as the 

53% is the majority that has bachelor’s degree, 26% has master’s degree, 14% of the 

participants are doctors in the field, and the lowest percentage is 7% for the diploma degree. In 

table 86 the professionality of the participants is divided into several majors which are an urban 

planner with 8%, urban designer with 10%, project manager with 17%, an architect with 28%, 

engineer with 22%, and other professions with 15% that presenting the landscape architects 

and the sustainability consultants. The majority of the participants work in the private sector 

and only 29% work in the governmental sector. Their years of experience range from 1 year to 

10 years that got the heights percentages and 19% of the participants have 10 to 15 years also 

8% have more than 15 years of experience.  

         The participants were asked to identify their interpretation of sustainable developments 

specifically in the planning projects, by selecting the stage of work in the project. In table 86 

the questionnaire reveal that the majority of the participants were involved in the designing 

stage reaching 57%, and the other three stages are approximately equal as the analysis stage 

got 25%, the construction stage got 24%, and the consulting stage got 26%. These percentages 

detriment that the majority have worked in design.  

        The questionnaire distinctive with the variety of participant’s ages, a majority of Saudis, 

and approximately equal in gender that will enrich the study finding presenting their different 

backgrounds. Also, these majority of Saudi educated participants with a bachelor’s degree and 

higher degrees, who is professional in the fields of architecture, urban design, and planning 

that reflects their experience in practicing sustainability in different stages and their high 

potentials to develop Saudi cities into green cities. Especially the high number of participants 

working in the private sector reflecting their perspective which aligned with the Saudi vision 

2030 of adopting the concept of public-private partnership PPP.  
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5.2.2.2 Categories Validation  

 Eco Vision Category  

Category  Eco Vision  

Classification  Frequency 

Mean  8.96 

Median  10.00 

Mode 10 

Standard Deviation  1.614 

Minimum  5 

Maximum  10 

Scale  Frequency Percentage  

5 – 6  10 13.9% 

7 – 8 10 13.9% 

9 – 10 52 72.2% 

Total  72 Participants 
Table 87: Eco Vision Validation - Source: Author 

 

In analyzing the first category eco vision, the participants were given the choice to select from 

Likert scale with the range from 1 to 10. In table 87 the mean value is 8.96, the median value 

is 10.00, the mode is 10, and the standard deviation achieved is 1.614, which indicate that the 

value of the agreement is high. The minimum value selected is 5 which means that the level of 

agreement is average. The maximum value selected is 10 which means that the level of 

agreement is above the average. The majority of participants as 72.2% selected 9 to 10 in Likert 

scale and the rest selected 5 to 6 and 7 to 8 with 13.9% for each. In Figure 17 demonstrate in 

graphical format the response of the participants, which above the average that confirmed the 

importance of demonstrating the city eco vision in encompassing the principals of 

sustainability, minimizing the environmental impacts, and setting measurable goals.       

 

 

 

 

 

 

 

 

 

 Figure 11: Eco Vision Validation - Source: Author 
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 Land use planning and built environment  

 

 

In analyzing the second category land use planning and built environment, the participants were 

given the choice to select from Likert scale with a range from 1 to 10. In table 88 the mean 

value is 8.99, the median value is 10.00, the mode is 10, the standard deviation achieved is 

1.682, which indicate that the value of agreement high. The minimum value selected is 1 which 

means that the level of agreement is below the average. The maximum value selected is 10 

which means that the level of agreement is above the average. The majority of participants as 

75% selected 9 to 10 in Likert scale and 5.6% of the participants selected 1 to 5 as the rest 

selected 7 to 8 with 19.5%.  In Figure 18 demonstrate in graphical format the responses of the 

participants, which reflect the high agreement of the experts and professionals on encouraging 

the compact city planning, affordable housing that promotes inclusive living and equity, 

encourage the eco-friendly buildings, and reduce the microclimatic temperatures. However, 

from the responses, the author found that the participants with engineering profession and 1 to 

5 years of experience have selected below the average in the Likert scale, which can be related 

to the participant’s professional background and minimum years of experience in the field. As 

engineers concern about technical and implementation procedures, and due to the low 

experience, they might disagree with the proposed designing category.             

 

 

 

 

 

 

 

Category  Land use Planning & Built Environment  

Classification  Frequency 

Mean  8.99 

Median  10.00 

Mode 10 

Standard Deviation  1.682 

Minimum  1 

Maximum  10 

Scale  Frequency Percentage  

1 – 5 4 5.6% 

7 – 8 14 19.5% 

9 – 10 45 75% 

Total  72 Participants 

Table 88: Land use Planning & Built Environment Validation - Source: Author 

Figure 12: Land use Planning & Built Environment 
Validation - Source: Author 
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 Health and Well-Being  

 

 

In analyzing the third category health and well-being, the participants were given the choice to 

select from Likert scale with a range from 1 to 10. In table 89 the mean value is 9.33, the 

median value is 10.00, the mode is 10, and the standard deviation achieved is 1.300, which 

indicate that the value of the agreement is high. The minimum value selected is 3 which means 

that the level of agreement is below the average. The maximum value selected is 10 which 

means that the level of agreement is above the average. The majority of participants as 83.4% 

selected 9 to 10 in Likert scale 13.9% selected 6 to 8 and only 2.8% selected 1 to 5. In Figure 

19 demonstrate in graphical format the response of the participants, who determined the 

importance of maintaining ecological balance in the city, enhance the resident’s quality of life, 

enhance the environmental quality of the city, and encouraging the city to be healthy and 

livable. However, from the responses, the author found that the participants with consultation 

profession have selected below the average in the Likert scale, which can be related to the 

participant’s professional background. It might be because of the consultants not aware of 

green cities and how health and wellbeing is a core category to achieve green city, due to their 

long years of experience.  

        

 

 

 

 

 

 

Category  Health and Well-Being   

Classification  Frequency 

Mean  9.33 

Median  10.00 

Mode 10 

Standard Deviation  1.300 

Minimum  3 

Maximum  10 

Scale  Frequency Percentage  

1 – 5  2 2.8% 

6 – 8 10 13.9% 

9 – 10 60 83.4% 

Total  72 Participants 
Table 89: Health and Well-being Validation - Source: Author 

Figure 13: Health and Well-being Validation - Source: 
Author 
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 Sustainable Mobility  

  

 

In analyzing the fourth category sustainable mobility, the participants were given the choice to 

select from Likert scale with a range from 1 to 10. In table 90 the mean value is 8.89, the 

median value is 10.00, the mode is 10, and the standard deviation achieved is 1.896, which 

indicate that the value of the agreement is high. The minimum value selected is 1 which means 

that the level of agreement is below the average. The maximum value selected is 10 which 

means that the level of agreement is above the average. The majority of participants as 75% 

selected 9 to 10 in Likert scale and 18% of the participants selected 6 to 8 and the remaining 

7% is for 1 to 5. In Figure 20 demonstrate in graphical format the response of the participants, 

which reflect the high agreement of the experts and professionals on encouraging the use of 

low-emitting public vehicles, ensure accessibility for all in the city, reducing greenhouse 

gasses, reducing traveled miles, and promoting alternatives of transportations. However, from 

the responses, the author found that the participants with engineering profession and 1 to 5 

years of experience have selected below the average in the Likert scale, which can be related 

to the participant’s professional background and minimum years of experience in the field. The 

participants might lack the knowledge of sustainable mobility and how it can be achieved in 

cities, due to their professional background. 

.  

 

 

 

 

 

 

Category  Sustainable Mobility    

Classification  Frequency 

Mean  8.89 

Median  10.00 

Mode 10 

Standard Deviation  1.896 

Minimum  1 

Maximum  10 

Scale  Frequency Percentage  

1 – 5  5 7% 

6 – 8 13 18% 

9 – 10 54 75% 

Total  72 Participants 

Table 90: Sustainable Mobility Validation - Source: Author 

Figure 14: Sustainable Mobility Validation - Source: 
Author 
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 Water, Energy, and Infrastructure management  

 

In analyzing the fifth category is water, energy, and infrastructure management, the participants 

were given the choice to select from Likert scale with a range from 1 to 10. In table 91, the 

mean value is 9.29, the median value is 10.00, the mode is 10, and the standard deviation 

achieved is 1.486, which indicate that the value of agreement is high. The minimum value 

selected is 1 which means that the level of an agreement is below the average. The maximum 

value selected is 10 which means that the level of agreement is above the average. The majority 

of participants as 84.8% selected 9 to 10 in Likert scale and 11.1% of participants selected 6 to 

8 and only 4.2% selected 1 to 6.  Figure 21 demonstrated graphical format of the response of 

the participants, which has determined the importance of encouraging water efficiency supply, 

reduce municipal water demand, enhance the energy efficiency of the city, promote renewable 

energy, and reducing the use of fossil fuel to reduce the negative environmental impacts. 

However, from the responses the author found that the participants with consultation profession 

have selected below the average in the Likert scale, which can be related to the participant’s 

professional background.  It might be because the consultants do not believe that green cities 

can achieve this category in Jeddah city, due to their long years of experience.   

 

 

 

 

 

 

 

Category  Water, Energy, and Infrastructure  

Classification  Frequency 

Mean  9.29 

Median  10.00 

Mode 10 

Standard Deviation  1.486 

Minimum  1 

Maximum  10 

Scale  Frequency Percentage  

1 – 5  3 4.2% 

6 – 8 8 11.1% 

9 – 10 61 84.8% 

Total  72 Participants 

Table 91: Water, Energy, and Infrastructure Validation – Source: Author  

Figure 15: Water, Energy, and Infrastructure Validation - 
Source: Author 
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 Information and Communication Technology  

 

 

In analyzing the sixth category information and communication technology, the participants 

were given the choice to select from Likert scale with a range from 1 to 10. In table 92 the 

mean value is 8.79, the median value is 10.00, the mode is 10, and the standard deviation 

achieved is 1.883, which indicate that the value of agreement high. The minimum value 

selected is 1 which means that the level of agreement is below the average. The maximum 

value selected is 10 which means that the level of agreement is above the average. The majority 

of participants as 69.4% selected 9 to 10 in Likert scale and 23.6% of the participants selected 

6 to 8 and the remaining 7% selected 1 to 5. Figure 22 demonstrated graphical format of the 

response of the participants, who’s highly agree on constructing city plans that incorporate city 

central command dashboard, smart powered grid system, energy smart metering, and smart 

irrigation system that enhance the city quality of life. However, from the responses the author 

found that the participants with 1 to 5 years of experience and sustainable consulting profession 

have selected below the average in the Likert scale, which can be related to the participant’s 

minimum years of experience in the field and believing in the low priority of information and 

communication technology in green cities as it might reflect the aim of smart cities, due to their 

background profession.                   

 

 

 

 

 

 

Category  Information and Communication Technology   

Classification  Frequency 

Mean  8.79 

Median  10.00 

Mode 10 

Standard Deviation  1.883 

Minimum  1 

Maximum  10 

Scale  Frequency Percentage  

1 – 5  5 7% 

6 – 8 17 23.6% 

9 – 10 50 69.4% 

Total  72 Participants 

Table 92: Information and Communication Technology Validation - Source: Author 

Figure 16: Information and Communication Technology 
Validation - Source: Author 
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 Equity and Empowerment  

 

 

In analyzing the seventh category which is equity and empowerment, the participants were 

given the choice to select from Likert scale with a range from 1 to 10. In table 93, the mean 

value is 8.57, the median value is 10.00, the mode is 10, and the standard deviation achieved 

is 1.934, which indicate that the value of agreement high. The minimum value selected is 1 

which means that the level of agreement is below the average. The maximum value selected is 

10 which means that the level of agreement is above the average. The majority of participants 

as 70.8% selected 9 to 10 in Likert scale and 20.9% of participants selected 6 to 8 and only 

8.4% selected 1 to 6. Figure 23 demonstrated the graphical format of the response of the 

participants, which reflect their high agreement on facilitating inclusive civic engagement, 

establishing equitable spatial access to foundational community assets, create as an 

increasingly self-resilient community, and self-sustaining city. However, from the responses, 

the author found that the participants with engineering profession and 1 to 5 years of experience 

have selected below the average in the Likert scale, which can be related to the participant’s 

professional background and minimum years of experience in the field. As this category more 

related to social studies and human rights, the participants might think it’s not related to city 

planning and developing, due to their background profession.                    

 

 

 

 

 

 

Category  Equity and Empowerment    

Classification  Frequency 

Mean  8.57 

Median  10.00 

Mode 10 

Standard Deviation  1.934 

Minimum  1 

Maximum  10 

Scale  Frequency Percentage  

1 – 5  4 8.4% 

6 – 8 15 20.9% 

9 – 10 51 70.8% 

Total  72 Participants 

Table 93: Equity and Empowerment Validation - Source: Author 

Figure 17: Equity and Empowerment Validation  - Source: 
Author 
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 Innovation in City Planning  

 

In analyzing the eighth category innovation in city planning, the participants were given the 

choice to select from Likert scale with a range from 1 to 10. In table 94, the mean value is 8.89, 

the median value is 10.00, the mode is 10, and the standard deviation achieved is 1.858, which 

indicate that the value of agreement is high. The minimum value selected is 1which means that 

the level of agreement is below the average. The maximum value selected is 10 which means 

that the level of agreement is above the average. The majority of participants as 72.2% selected 

9 to 10 in Likert scale and 16.6% of the participants selected 7 to 8 and the remaining 11.2% 

selected 1 to 6. Figure 24 demonstrated graphical format of the response of the participants, 

who is determined the importance of encouraging innovation in city planning and developing 

strategies for architectural and technical solutions to reduce environmental impacts. However, 

from the responses, the author found that the participants with 1 to 5 years of experience have 

selected below the average in the Likert scale, which can be related to the participant’s 

minimum years of experience in the field. The participants might lack the knowledge of 

innovation category in city planning due to their experience. 

 

 

 

 

 

 

 

 

Category  Innovation in City Planning    

Classification  Frequency 

Mean  8.89 

Median  10.00 

Mode 10 

Standard Deviation  1.858 

Minimum  1 

Maximum  10 

Scale  Frequency Percentage  

1 – 5 8 11.2% 

6 – 8 12 16.6% 

9 – 10 52 72.2% 

Total  72 Participants 

Table 94: Innovation in City Planning Validation - Source: Author 

Figure 18: Innovation in City Planning Validation - Source: Author 
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5.2.2.3 Key Performance Indicators Validation  

 

 Land use planning and Built environment category 

Indicator  Compact 

city 

planning 

Affordable 

housing 

Green 

buildings 

Urban heat 

island 

mitigation 

Infill and 

redevelopments Classification  

Frequency 

Agree 68 67 66 66 67 

Disagree  4 5 6 6 5 

Percentage 

Agree 94.4% 93.1% 91.7% 91.7% 93.1% 

Disagree  5.6% 6.9% 8.3% 8.3% 6.9% 

Total  72 Participants 

Table 95: Land use planning and built environment KPI Validation - Source: Author 

In analyzing the key performance indicators of the land use and built environment category, 

the participants were given the choice to ideal agree or disagree. In table 95 there are 5 

indicators each have measures; the compact city planning indicator percentage of agreement is 

94.4% and only 5.6% disagreement of the participants. The affordable housing indicator 

percentage of agreement is 93.1% and 6.9% disagreement of the participants. The green 

building indicator percentage of agreement is 91.7% and only 8.3% disagreement of the 

participants. The urban heat island mitigation indicator percentage of agreement is 91.7% and 

only 8.3% disagreement of the participants. The infill and redevelopments indicator percentage 

of agreement is 93.1% and 6.9% disagreement of the participants. The disagreement percentage 

was by a small number of participants who agreed on the difficulty of achieving the compact 

city planning due to the leaner planning of Jeddah city, the lack of interest in affordable housing 

due to the cultural aspect, and the applicability of green building because of the lack of 

knowledge and the high cost. Also, these participants considered the urban heat island 

mitigation indicator and the infill and redevelopments indicator are results of implementing the 

compact city planning indicator. Figure 25 demonstrated graphical format of the responses of 

the participants, the author found that other participants with 1 to 5 years of experience have 

selected disagree, which can be related to the participant’s minimum years of experience in the 

field, as they might not be aware of the indicators of green city planning.                       

 

 

 

 

 

 

Figure 19: Land use planning and built environment KPI Validation - Source: Author 
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 Health and Well-being category 

Indicator  Preservation 

and 

restoration 

of water 

bodies and 

eco-sensitive 

zones 

Public 

green 

and open 

spaces 

Access to 

public 

green and 

open 

spaces 

Environme

ntal 

monitoring 

Solid 

waste 

managem

ent 

Regional, 

recycled 

materials 

Community 

health 

Safe 

community 

Classification  

Frequency 

Agree 68 68 68 68 66 66 66 67 

Disagree  4 4 4 4 6 6 6 5 

Percentage 

Agree 94.4% 94.4% 94.4% 94.4% 91.7% 91.7% 91.7% 93.1% 

Disagree  5.6% 5.6% 5.6% 5.6% 8.3% 8.3% 8.3% 6.9% 

Total  72 Participants 

Table 96: Health and Well-being KPI Validation - Source: Author 

In analyzing the key performance indicators of the land use and built environment category, 

the participants were given the choice to ideal agree or disagree. In table 96 there are 8 

indicators have measures; the preservation and restoration of water bodies and eco-sensitive 

zones indicator, public green and open spaces indicator, access to public green and open 

spaces, and environmental monitoring that share the same measures as the percentage of 

agreement is 94.4% and only 5.6% disagreement of the participants. The other three indicators 

which are solid waste management, regional and recycled materials, and community health 

share the percentage of agreement is 91.7% and 8.3% disagreement of the participants. The 

safe community indicator percentage of agreement is 93.1% and 6.9% disagreement of the 

participants. The disagreement percentage were by small number of participants who agreed 

on the preservation and restoration of water must be relocated in the water, energy, and 

infrastructure management category, join the public green open spaces indicator with the 

accessibility to public green open spaces indicator, and considered the environmental 

monitoring a tool that control the sustainable system. Also, they recommend relocating the 

solid waste management and the regional recycled materials into another category as it is not 

serving this category, and the participants considered the community health and safe 

community indicators goals that will be achieved through the key performance indicators of 

this category. Figure 26 demonstrates graphical format of the response of the participants, the 

author found that other participants with bachelor’s degree in architecture have selected 

disagree, which can be related to the participant’s educational background that might lack the 

knowledge of achieving community health.                       

       

 

 

 

Figure 20: Health and Well-being KPI Validation - Source: Author 
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 Sustainable Mobility category 

 

 

In analyzing the key performance indicators of the sustainable mobility category, the 

participants were given the choice to ideal agree or disagree. In table 97, there are 6 indicators 

have measures; the sustainable mobility plan indicator and the access to mass transit facilities 

indicator the percentage of agreement is 94.4% and only 5.6% disagreement among the 

participants. The other two indicators which are barrier - free accessibility and transportation 

choices share the percentage of agreement is 91.7% and 8.3% disagree among the participants. 

The pedestrian network indicator the percentage of agreement is 97.2% and 2.8% disagree 

among the participants. The last indicator is a travel plan that has a percentage of agreement is 

95.8% and 4.2% disagree among the participants. The disagreement percentage were by a small 

number of participants who agreed on considering the sustainable mobility plan as a category 

will be achieved by the other indicators, recommended joining the barrier - free accessibility 

and the access to mass transit facilities, and the weak infrastructure of Jeddah city and planning 

that can’t support alternative choices of transportations. Figure 27 demonstrate in graphical 

format the responses of the participants, the author found that other participants with 1 to 5 

years of experience have selected disagree, which can be related to the participant’s minimum 

years of experience in the field as they might lack the working experience in transportation 

projects due to the short period.         

    

 

 

 

 

 

 

 

Indicator  Sustainable 

Mobility Plan 

Barrier-free 

accessibility 

Access to 

mass transit 

facilities 

Pedestrian 

Network 

Transportation 

choices 
Travel plan 

Classification  

Frequency 

Agree 68 66 68 70 66 69 

Disagree  4 6 4 2 6 3 

Percentage 

Agree 94.4% 91.7% 94.4% 97.2% 91.7% 95.8% 

Disagree  5.6% 8.3% 5.6% 2.8% 8.3% 4.2% 

Total  72 Participants  

Table 97:  Sustainable Mobility KPI Validation - Source: Author 

Figure 21:  Sustainable Mobility KPI Validation - Source: Author 
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 Water, energy, and infrastructure management category  

Indicator Water 

efficiency 

plan 

Rainwater 

Harvesting 

Wastewater 

treatment 

and reuse 

Energy 

efficiency 

plan 

Renewable 

energy 
Green 

infrastructure 
Food 

system 
Classification  

Frequency 

Agree 70 67 67 68 68 65 64 

Disagree  2 5 5 4 4 7 8 

Percentage 

Agree 97.2% 93.1% 93.1% 94.4% 94.4% 90.3% 88.9% 

Disagree  2.8% 6.9% 6.9% 5.6% 5.6% 9.7% 11.1% 

Total  72 Participants 

Table 98:  Water, energy, and infrastructure KPI Validation - Source: Author 

In analyzing the key performance indicators of the water, energy, and infrastructure category, 

the participants were given the choice to ideal agree or disagree. In table 98 there are 7 

indicators have measures; the water efficiency plan indicator percentage of agreement is 97.2% 

and only 2.8% disagreement among the participants. The rainwater harvesting, and wastewater 

treatment and reuse indicators share the percentage of agreement is 93.1% and 6.9% 

disagreement among the participants. The other two indicators that have the same measures are 

energy efficiency plan and renewable energy the percentage of agreement is 94.4% and only 

5.6% disagreement among the participants. The green infrastructure indicator has the 

percentage of agreement is 90.3% and only 9.7% disagreement among the participants. The 

last indicator in this category is a food system the percentage of agreement is 88.9% and only 

11.1% disagreement among the participants. The disagreement percentage were by small 

number of participants who agreed on joining the rainwater harvesting and wastewater 

treatment and reuse within the water efficiency plan indicator due to lack of rain and 

wastewater in Jeddah city, considering the renewable energy part of the energy efficiency plan 

indicator, and the difficulty of converting the infrastructure of Jeddah city into green suggesting 

creating efficient system. Figure 28 demonstrate in graphical format the response of the 

participants, the author found that other participants with 1 to 5 years of experience have 

selected disagree, which can be related to the participant’s minimum years of experience in the 

field, as they might lack the understanding of the natural resources and its importance in cities 

to achieve balanced sustainable system.                       

      

    

 

 

 

Figure 22:  Water, energy, and infrastructure KPI Validation - Source: 
Author 
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 Information and communication technology category  

Indicator 
Information and Communication Technology Application 

Classification  

Frequency 

Agree 69 

Disagree  3 

Percentage 

Agree 95.8% 

Disagree  4.2% 

Total  72 Participants 
Table 99:  Information & Communication Technology KPI Validation - Source: Author 

In analyzing the key performance indicators of the information and communication technology 

category, the participants were given the choice to ideal agree or disagree. In table 99 there is 

the information and communication application indicator with a percentage of agreement is 

95.8% and only 4.2% disagreement among the participants. The disagreement percentage was 

by a small number of participants who considered the information and communication 

technology application indicator serve the smart cities and not applicable to green cities. The 

author found that some of the participants with diploma degree have selected disagree, which 

can be related to the participant’s level of education. As they might lack the required knowledge 

to be able to evaluate the proposed indicator. 

 Equity and Empowerment Category  

Indicator 
Civic 

engagement 

Environ

mental 

justice 

Civil 

human 

rights 

Equitable 

services 

and access 

Education 

opportunity 
Local 

economy 
Sustainable 

awareness 
Employment 

Opportunity 
Classification  

Frequency 

Agree 68 64 66 62 67 67 66 69 

Disagree  4 8 6 10 5 5 6 3 

Percentage 

Agree 94.4% 88.9% 91.7% 86.1% 93.1% 93.1% 91.7% 95.8% 

Disagree  5.6% 11.1% 8.3% 13.9% 6.9% 6.9% 8.3% 4.2% 

Total  72 Participants 

Table 100:  Equity and Empowerment KPI Validation - Source: Author 

In analyzing the key performance indicators of the equity and empowerment category, the 

participants were given the choice to ideal agree or disagree. In table 100 there are 8 indicators 

have measures; the civic engagement indicator percentage of agreement is 94.4% and only 

5.6% disagreement among the participants. The environmental justice indicator percentage of 
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agreement is 88.9% and 11.1% disagreement among the participants. There two indicators 

share the same measures which are civil human rights and sustainable awareness the percentage 

of agreement is 91.7% and 8.3% disagreement among the participants. The equitable services 

and access percentage of agreement is 86.1% and 13.9% disagreement among the participants. 

The other two indicators that have the same measures are education opportunities and local 

economy the percentage of agreement is 93.1% and 6.9% disagreement among the participants. 

The last indicator is employment opportunities percentage of agreement is 95.8% and 4.2% 

disagreement among the participants. The disagreement percentage were by a small number of 

participants who agreed on considered the equitable services and access part of the sustainable 

mobility category, and the local economy is part of the employment opportunities. Also, the 

lack of civic engagement knowledge in a local community.  Figure 30 demonstrates in 

graphical format the response of the participants, the author found that some of the participants 

with 1 to 5 years of experience have selected disagree, which can be related to the participant’s 

minimum years of experience in the field, as they might lack the social knowledge and not 

aware of its importance.  
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Figure 23:  Equity and Empowerment KPI Validation - Source: Author 
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 Innovation in city planning  

 

Indicator  Innovation in city 

planning 

Innovation Practices Good Governance 

Classification  

Frequency 

Agree 70 67 66 

Disagree  2 5 6 

Percentage 

Agree 97.2% 93.1% 91.7% 

Disagree  2.8% 6.9% 8.3% 

Total  72 Participants 

Table 101:  Innovation in City Planning KPI Validation  - Source: Author 

In analyzing the key performance indicators of the innovation in city planning category, the 

participants were given the choice to ideal agree or disagree. In table 101 there are 3 indicators 

each have measures; the innovation in city planning indicator percentage of agreement is 97.2% 

and only 2.8% disagreement among the participants. The innovation practices indicator 

percentage of agreement is 93.1% and 6.9% disagreement among the participants. The third 

indicator good governance percentage of agreement is 91.7% and 8.3% disagreement among 

the participants. The disagreement percentage were by small number of participants who 

agreed on innovation in city planning is part of the land use planning and built environment 

category, the innovation practices are optional indicators, and the difficulty to determine the 

goodness of the governance. Figure 30 demonstrates in graphical format the response of the 

participants, the author found that some of the participants that above 30 years old have selected 

disagree, which can be related to the age of the participants, as they might not understand the 

potentials to implement innovations in city scale.                 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24:  Innovation in City Planning KPI Validation - Source: Author 
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5.2.2.4 Questionnaire Results   

Classification Frequency Scale 

Category Agree Disagree 1-5 5-6 6-8 9-10 

Eco Vision  - 10 10 52 

Land use planning & Built 

environment 
 4 - 14 45 

Compact City Planning 68 4  

Affordable Housing 67 5  

Green Buildings 66 6  

Urban Heat Island Mitigation 66 6  

Infill and Redevelopments 67 5  

Health & Well-being  2 - 10 60 

Preservation and restoration of 

water bodies and eco-sensitive 

zones 

68 4  

Public green and open spaces 68 4  

Accessibility to public green 

and open spaces 
68 4  

Environmental Monitoring 68 4  

Solid waste management 66 6  

Regional, recycled materials 66 6  

Community Health 66 6  

Safe community 67 5  

Sustainable Mobility  5 - 13 54 

Sustainable mobility plan 68 4  

Barrier-free Accessibility 66 6  

Access to mass transit 

facilities 
68 4  

Pedestrian network 70 2  

transportation choices 66 6  

Travel plan 69 3  

Water, energy, & 

infrastructure 
 3 - 8 61 

Water Efficiency Plan 70 2  

Rainwater harvesting 67 5  

Wastewater treatment & reuse 67 5  

Energy efficiency plan 68 4  

Renewable energy 68 4  

Green infrastructure 65 7  

Food system 64 8  

Information & 

communication technology 
 5 - 17 50 

ICT Applications 69 3  
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Equity & empowerment  4 - 15 51 

Civic engagement 68 4  

Environmental justice 64 8  

Civil human rights 66 6  

equitable services and access 62 10  

Education opportunities 67 5  

Local economy 67 5  

Sustainable awareness 66 6  

Employment opportunities 69 3  

Innovation in city planning  8 - 12 52 

Innovation in city planning 70 2  

Innovation practices 67 5  

Good governance 66 6  

Total 72 participants 

Table 102: Questionnaire Results - Source: Author 

In table 102, the questionnaire results of the experts and professional participants in the fields 

of architecture, urban design, and urban planning. The participants were asked to validate the 

categories using Likert scale and define their agreement with the key performance indicators. 

In the Likert scale the participants evaluate the proposed categories, the eco vision category 

got above the average as required category which demonstrates the importance of emphasizing 

the principles of sustainability and setting measurable goals, the land use planning and built 

environment category the majority selected above the average and some selected below the 

average due to their engineering profession background and minimum years of experience. The 

health and wellbeing category received high agreement from the experts however, two 

participants evaluated below the average due to their lack of knowledge of green cities. The 

sustainable mobility got high percentages above the average because of its importance in 

reducing the environmental challenges, some of the participants rated it below the average due 

to their minimum years of experience. The water, energy, and infrastructure management 

category only three participants rated it below the average due to their long years of experience 

that don’t believe it can be achieved through green cities in Jeddah city. The information and 

communication technology category got high agreement but five of the participants evaluated 

below the average due to their profession background that might consider it related to smart 

cities than green cities.  The equity and empowerment category received high percentages of 

agreement and only four rated it below the average due to the engineering profession 

background as this category more related to social studies.  
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The innovation in city planning category got below the average from some of the participants 

because of their minimum years of experience that might lack the knowledge of innovation and 

how it can be achieved.      

     Inland use planning and built environment, the majority of participants agreed on the 

proposed indicators. On the other hand, some of the participants disagreed as they believe the 

leaner planning of Jeddah city will be difficult to achieve compact planning, the cultural aspect 

affects the demand on affordable housing, and lack of knowledge in green buildings. Also, they 

considered the urban heat island mitigation indicator and the infill and redevelopments 

indicator are results of implementing the compact city planning indicator. Some participants 

have disagreed who share the minimum years of experience as they might not be aware of the 

indicators of green city planning.  

        In health and well-being category, the majority of the participants agreed on the proposed 

indicators. On the other hand, some of the participants disagreed as they suggested moving the 

preservation and restoration of water bodies and eco-sensitive zones, the solid waste 

management and the regional recycled materials to the water, energy, and infrastructure 

management category. Also, recommended to join the public open spaces indicators and 

considered the health community and safe community goals to be achieved by the category. 

Some participants have disagreed who share an architectural background as they might lack 

the knowledge to achieve community health.  

        In sustainable mobility category, the majority of the participants agreed on the proposed 

indicators. On the other hand, some of the participants agreed on considering the sustainable 

mobility plan as a category and recommended to join the barrier - free accessibility and the 

access to mass transit facilities. As they believe the weak condition of Jeddah’s infrastructure 

will not support the transportation choices indicator. Some participants have disagreed they 

share the minimum years of experience as they might lack the working experience in 

transportation projects due to the short period.     

      In water, energy, and infrastructure management, the majority of the participants agreed on 

the proposed indicators. On the other hand, some of the participants that disagreed have 

recommended to join the rainwater harvesting and the wastewater treatment and reuse 

indicators within the water efficiency plan indicator due to the lack of rainwater in Jeddah city 

and considered the renewable energy part of the efficiency plan indicator.  
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Also, they believe it’s hard to achieve green infrastructure in Jeddah city and they suggest 

implementing efficient methods. Some participants have disagreed they share the minimum 

years of experience as they might lack the understanding of the natural resources and its 

importance in cities to achieve balanced sustainable system.     

     In the information and communication technology category, the majority of the participants 

agreed on the proposed indicators. On the other hand, some of the participants that disagreed 

as they believe this category serve smart cities and not applicable for green cities. Some 

participants have disagreed with diploma degree, which can be related to the participant’s level 

of education.  

     In the equity and empowerment category, the majority of the participants agreed on the 

proposed indicators. On the other hand, some of the participants that disagreed they 

recommended to join the local economy and the employment opportunities indicators and 

considered the equitable services and access is part of the sustainable mobility. Also, they 

disagreed on the civic engagement indicator due to the lack of participation knowledge in the 

local community. Some participants have disagreed they share the minimum years of 

experience as they might lack the social knowledge and not aware of its importance.  

     In innovation in city planning category, the majority of the participants agreed on the 

proposed indicators. On the other hand, some of the participants that disagreed they believe the 

innovation in city planning indicator is part of the land use planning and built environment 

category, innovation practices indicators must be optional, and the difficulty to determine the 

goodness of the governance. Some participants have disagreed they were at the age of above 

30 years old, as they might not understand the potentials to implement innovations in city scale. 
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5.2.2.5 Updated questionnaire results      

 

Category 

Eco Vision/Required 

Land use planning & Built environment 

Compact City Planning 

Affordable Housing 

Green Buildings 

Urban Heat Island Mitigation 

Infill and Redevelopments 

Health & Well-being 

Availability & Accessibility of public open spaces 

Environmental Monitoring 

Community Health 

Safe community 

Sustainable Mobility 

Sustainable mobility plan 

Barrier-free Accessibility 

Pedestrian network 

transportation choices 

Travel plan 

Equitable services and access 

Water, energy, & infrastructure Management 

Water Efficiency Plan 

Energy efficiency plan 

Efficient infrastructure 

Preservation and restoration of water bodies and eco-sensitive zones 

Solid waste management 

Regional, recycled materials 

Food system 

Information & Communication Technology 

ICT Applications 

Equity & Empowerment 

Civic engagement 

Environmental justice 

Civil human rights 

Education opportunities 

Sustainable awareness 

Employment opportunities 

Innovation in city planning/Optional 

Innovation practices 

Good governance 

Table 103: Questionnaire updated results - Source: Author 

In table 103, the updated system based on the experts and professionals’ validation, the 

majority of the participants agreed on considering the eco-vision category as required category. 

Also, most of the participants rated the proposed categories which are the land use planning 

and built environment, the health and well-being, the sustainable mobility, the water, energy, 

and infrastructure management, the information and communication technology, and equity 

and empowerment with above average in Likert scale and they suggest considering the 

innovation in city planning category as an optional category.   
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All key performance indicators in the categories were evaluated based on the agreement of the 

experts and professionals. There were no additions or suggestions in the key performance 

indicators of the land use planning and built environment category. On the other hand, the 

health and well-being category, as the participants joined the public open spaces indicators and 

moved the preservation and restoration of water bodies and eco-sensitive zones, solid waste 

management, and regional recycled materials to the water, energy, infrastructure management 

category. In sustainable mobility category, they added the equitable services and access also 

joined the access to mass transit facilities indicator to the barrier - free accessibility indicator. 

In the water, energy, infrastructure management category the rainwater harvesting, and the 

wastewater treatment and reuse were joined to the water efficiency plan, and the renewable 

energy is joined to the energy efficiency plan indicator. In the equity and empowerment 

category, the participants recommended joining the local economy to the employment 

indicator. In the innovation in city planning agreed as an optional category and recommended 

to consider the innovation in city planning as part of the land use planning and built 

environment category.   
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5.2.3 Precedent Validation   

The precedent analysis in research method involves an in-depth and up-close examination of a 

case study through a variety of data resources that are collected in the natural setting, are 

flexible, and emphasize the analysis on specific content. As the experts and professionals of 

the interview recommended to conduct an analytical analysis of sustainable city that has a 

similar context of Jeddah city. Therefore, the research is conducting an analysis of the 

sustainable city in Dubai that has implemented sustainable principals in city planning. This 

method enables the researcher to evaluate and validate the proposed guidelines and whether 

the scientific categories and key performance indicators are applicable in reality, as the selected 

case study share the context and regional climate of Jeddah city and assists to analyze the 

current situation of the city in the local context.  

5.2.4 Dubai City context  

Dubai is the most populated city in the United Arab Emirates, it is located on the eastern coast 

of the Arabian Peninsula, in the southwest of the Arabian Gulf (Government of Dubai, 2018). 

The climate of Dubai is a hot and humid climate (Dubai airport, 2017). Over the past 15 years, 

Dubai is considered to be one of the rapidly growing cities in the world. The city has the vision 

to build skyscrapers as stamen of globalization, modernity, and economic prosperity which 

leads to fast population growth, which created environmental and urban planning challenges 

(Ogaily, 2015). Therefore, Dubai established the Dubai plan 2021 that describes the future of 

the city through comprehensive and complementary perspectives that rely on the people and 

the society who is the bedrock of the city. This aspect defines the characteristics of the city 

residents to support and empower them to achieve their goals. The Dubai plan 2021 addresses 

the urban environment that includes the built and natural assets, considering the living 

experience of the residents, and focusing on the economy. In addition, the plan addresses the 

six themes that each have strategic city developmental aims for Dubai presenting the new 

vision 2021 which are the people, society, experience, place, economy, and government 

(Government of Dubai, 2018).   
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5.2.4.1 Dubai Sustainability  

The recent sustainable cities index in 2016 have defined the profile of Dubai city, through the 

three pillars of sustainability which are social, environment, and economy. In the social pillar, 

the study measures the social performance and quality of life, as Dubai city featured a strong 

focus on people with an aim to become a city that empowered its residents. However, the city 

scores low on the income inequality like the Middle East cities due to the disparity between the 

expatriate and mega - rich communities also the lower income workers. In the environment 

pillar, the study captures green factors as pollution and energy emissions. Dubai has scored the 

lowest due to the energy consumption, lack of green spaces, and pollution. However, the city 

has set targets goals to reduce the energy emissions and manage the solid waste. As they 

launched energy strategy action plan to reduce energy demand by 30% in 2030. In the economy 

pillar, the study assesses the economic health and the business environment. Dubai has the goal 

to be the most business-friendly city in the world, as Dubai is considered to be the capital of 

the Islamic economy and the destination for foreign investment in the Middle East with a goal 

to a rise of economic prosperity (Arcadis, 2016).    

5.2.3.1 Dubai Sustainable City  

The sustainable city is a city that provides the highest quality of life and the lowest 

environmental footprint, as well as ensuring the future generation’s needs are not 

compromised. The sustainable design strategies of the city implement comprehensive 

approaches that address the three pillars of sustainability, the passive design strategies provide 

affordable solutions such as density, orientation, and form that promote environmental gains 

(Baharash, 2018).  The city area is approximately 46 hectares designed to accommodate 2700 

residents along with a daily population of 600 (Selim, El-Bana, and Taleb, 2015), this area 

include various land uses such as residential, commercial, urban farming, educational, 

healthcare, leisure, and the innovation center (Propsearch, 2018). These targets guide the 

sustainable goals that are divided into seven categories which are water, energy, health and 

well-being, materials, pollution, ecology, and waste (Baharash, 2018).  The sustainable city of 

Dubai is the first operational net zero energy city in Dubai that is expected to be an international 

showcase for sustainable living, education, work, and recreation (Propsearch, 2018). It 

achieved this through innovation in design, engagement of stakeholders, and future monitoring 

for sustainable functioning (Diamond developers, 2017).            
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5.2.3.2 Categories Validation  

The proposed Saudi green system for cities will be validated through the precedent of Dubai 

sustainable city, by conducting analytical analysis that measures the applicability and validity 

of the proposed categories and key performance indicators in real context.  

 Eco vision category  

The main aim of Dubai plan 2021 is to make Dubai a sustainable and intelligent city, through 

creating several cities such as the sustainable city, desert rose city, Dubai south district, and 

Dubai silicon oasis (Governmrnt.ae, 2018). The sustainable city has an eco-vision of embracing 

all aspects of urban sustainable development, through creating a city as a model of human 

development in using resources with an aim to meet the human needs and preserving the 

environment, to fulfill the needs of the present and future generations (Diamond Developers, 

2017).  Figure 25, the sustainable pillars that the city demonstrates to achieve the eco vision of 

the city.  

        In the environmental pillar, the sustainable city planned 60% of its area as green open 

spaces where the parameter of the site includes a 30-meter-wide green open space around the 

city that includes a track, a bike lane, a horse lane, and a tree buffer zone. The site has a central 

spine that includes organic farming and bio-dome greenhouses. The city designed buildings 

that consume 30% less energy than the conventional buildings, demanding on solar panels as 

expected to produce 50% of each household required energy and creating vehicle-free zones. 

In the economic pillar the sustainable city assigned shares for the owners in the commercial 

zone, the operating profits of the mixed - use and commercial spaces are able to cover the 

maintenance costs and part of DEWA bills. Additionally, the city provides Friday community 

market for the residents to sell their farming products.   

        In the social pillar the sustainable city planned a family-friendly community, facelifted 

activates with the city organized and participated by the community members, services that 

meet the resident’s needs, and plans to incorporate living, working, and leisure opportunities 

(Diamond Developers, 2017). Additionally, the design of the city maintains the resident’s 

safety and enhance the social interactions between the community members.  
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Figure 25: Sustainable pillars of Dubai Sustainable city - Source: 
Diamond Developer, 2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Land use planning and built environment category  

The sustainable city implemented a collaborative process between the municipal authorities, 

developers, urban planners, architects, landscape architects, energy and water efficiency 

companies, and engineers. Through this comprehensive approach, the city master plan 

designed as vibrant, healthy, and sustainable place while considering the needs of the residents 

in next years as people and their quality of green lifestyle which is the measurement to the 

success of any sustainable city (Baharash, 2018).  In analyzing the key performance indicators 

of the land use planning and built environment category of the proposed Saudi green city 

guidelines, the compact city planning indicator was implemented in the sustainable city through 

promoting high residential density by creating five clusters that includes 100 units for each 

with 10 to 85 meters distance between the unites and the parking area (Diamond Developers, 

2017), with courtyards for each cluster and eight gardens (Propsearch, 2018). Figure 26 

demonstrates the mixed land uses of the city to achieve the compact approach, that includes 

various uses such as recreational, educational, commercial, residential, agricultural, medical, 

and religious. Also, the city includes the science museum and planetarium, sustainability 

research center, and eco-resort (Diamond Developers, 2017).      
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Figure 26: Master Plan of Dubai Sustainable city - Source: Diamond Developer, 2017 
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There is a high demand on the affordable housing indicator therefore, the sustainable city 

provided variety of unit types that implement green methods to achieve significant savings in 

cost and emissions. In table 104, the unit’s costs and emissions total savings in 2017 are 

demonstrated (Diamond developers, 2017).  

Unit Type 
3 Bedroom 

Courtyard Villa 

4 Bedroom 

Courtyard Villa 

4 Bedroom 

Garden Villa 

5 Bedroom 

Signature Villa 

Built-Up Area  

(Sq. ft)  

3,400 3,800 5,400 8,000 

Expected Savings 

(energy demand 

side management) 

(AED/year) 

5,000-7,500 6,700-10,200 7,400-11,100 10,800-16,300 

Expected Solar 

Savings 

(AED/year) 

2,454-3,702 2,714-4,094 3,866-5,831 4,640-6,999 

Avoided Services 

Savings 

(AED/year) 

17,068 19,076 26,104 40,160 

Total Savings  26,396 30,930 40,202 59,529 

Total Emissions 

Avoided tCO2e 

6,554 

Table 104: Units savings of Sustainable city - Source: Diamond Developer, 2017 

The sustainable city adopts the green buildings approach which consider one of the key 

performance indicators, throughout planning to design, constructions, operation, and 

maintenance.  The city is providing building typology that improve the resident’s quality of 

life while minimizing the environmental challenges through the building orientation, form, and 

density. Figure 27 demonstrates the sustainable hotel zoning that implemented the urban heat 

island mitigation indicator to create pleasant atmosphere for the residents by integrating the 

landscape within the building, continuous green roof that accessible from the main building 

and designing green fingers extended from the central spine to engage the residents with the 

environment. Also, the breaks between the green fingers able to provide better connectivity 

between the units and passive buffers to create active and tranquil zone (Baharash, 2018).   

 

 

 

 

 Figure 27: Zoning of green fingers - Source: Baharash, 2018 
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 Health and well-being category  

The sustainable city provides a high quality of life with low environmental footprints, through 

various aspects that influence the resident’s quality of life such as low crime rates, community 

health statistics, employment opportunities, and economic growth (Baharash, 2018). In 

analyzing the key performance indicators of the health and well-being category of the proposed 

Saudi green city guidelines, the public green open spaces indicators were implemented in the 

city paralleled by maintaining the accessibility of the residents (Diamond Developers, 2017),         

though providing various types of open spaces with different uses that include other key 

performance indicators such as, the buffer zone surrounding the sustainable city by 30 meters 

wide that consists of 2500, 10 meters high, trees on the perimeter belt to be able to reduce the 

noise and air pollution while creating ecological habitat, collect storm runoff water for cycling 

and reuse by bio-scale (Propsearch, 2018).  

       The safe community indicator is implemented through fully gated and monitored also the 

buffer zone as it is used to protect the community by creating city barriers. In addition, shading 

the buffer zone to promote walkability by creating walking tracks. The other type of green open 

space is the central green spine that connects the residential clusters which include sports 

facilities and walking tracks to enhance the community health.  Figure 28 presents the crops of 

the bio-domes in a central green spine that provide 1,000,000 pots in 11 bio-domes of urban 

farming to maintain food system security for the residents, and they can sell their products at 

the Friday community market. The sustainable city promotes the use of productive landscape 

through 3000 trees that include several types (Diamond Developers, 2017).  

 

               

 

 

 

 

 

 

 

 

 

 
Figure 28: Annual production of Sustainable city - Source: Diamond Developer, 2017 
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The solid waste management and regional recycled materials indicators are from the main 

targets of the sustainable city, through waste management awareness to educate the residents, 

the organic waste gets composted and converted into fertilizer and used in the productive and 

non-productive landscape (Diamond Developers, 2017). The solid waste materials get stored 

then recycled by Tadweer recycling facility to be reused (lookup.ae, 2015). The state of a green 

economy report stated in 2016, that the average UAE resident waste generation is 1.82 

kg/capita/day. On the other hand, the sustainable city that reduced the generation average to 

1.17 kg/capita/day, which resulted in avoiding 1042 tons CO2/year of emissions (Diamond 

Developers, 2017). In table 105, the generated waste by the sustainable city from Jan to Dec 

2017 are demonstrated.     

Paper & 

Cardboard 
Plastic Metal Electronics Glass General waste 

33% 22% 8% 3%  14% 20% 

Assumption that 85% of the collected waste is recycled 

Table 105: Waste generated by Sustainable city - Source: Diamond Developer, 2017 

The Sustainable city in Dubai maintains the efficiency of the city by environmental monitoring 

practices, that ensure the sustainability and qualifications of the city through setting monitors 

of social developments, monitors of environmental performance, monitors of economic 

developments, and enhancing existing sustainable solutions (Diamond Developers, 2017).   
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 Sustainable mobility category  

The sustainable city is the full integrated master community featuring solar - powered 

transporting system (lookup.ae, 2015), that highlight the significant advantages of green 

mobility in dense cities that struggle from pollutions, congestion, and emissions (Baharash, 

2018). In analyzing the key performance indicators of the sustainable mobility category of the 

proposed Saudi green city guidelines, the sustainable mobility plan indicator is implemented 

in the sustainable city through setting limited vehicular access to the outer ring road and parking 

lots, as the internal transportation is through zero-emissions vehicles that charged by solar 

panels, EV charging stations across the city (Diamond developers, 2017). The sustainable city 

mobility is low-carbon economic drive, therefore, provide alternative transportation indicator 

through the electrical car for each household, electrical shuttle bus connecting the city for 

residents, and horse-riding cars.  

         The city provides access to mass transit facilities indicator through two electrical buses 

from the road and transport services that connect the residents to the nearest metro station 

(Propsearch, 2018).  Figure 29 presents total number of electrical buggies in the city which is 

124 with 14 EV charging station across the city, also demonstrates the consistent increase in 

the use of the buggies by the end of 2017, which might be due to the increase of owned 

household residents and the encourages by the city to enhance walkability by creating narrow 

streets, sidewalks throughout the community, residential cluster car-free zone that fully 

pedestalized area, and walking tracks surrounding the city which made moving from an area to 

another easier due to the pedestrian network indicator (Diamond Developers, 2017).   

 

 

 

 

 

 

 

 

 Figure 29: Electrical buggies in Sustainable city - Source: Diamond 
Developer, 2017 
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 Water, energy, and infrastructure management category  

The sustainable city is the first net - zero energy city in Dubai and the Middle East as the first 

operational sustainable community. The city minimizes the emissions through managing and 

reducing the demand for energy and water through implementing sustainable indicators 

(lookup.ae, 2017). In analyzing the key performance indicators of the water, energy, and 

infrastructure management category of the proposed Saudi green city guidelines, the green 

infrastructure indicator is implemented in the sustainable city through, adopting the closed loop 

infrastructure strategy described as the system that don’t exchange from the outside (Baharash, 

2018), only through recycling and recovering to reused in the inside. The closed - loop system 

includes the transportation routes, underground waste collection system, and converting wasted 

energy for heating and cooling the districts (Sustainable plant, 2018).  

   The sustainable city implemented energy efficiency plan indicator to achieve the net zero 

energy city through planning from early stages by orienting the buildings toward the north to 

maximize the shade and minimize the heat, using UV reflecting paint that reduces the thermal 

heat gain, and windows that have high thermal reflectance values, which will reduce the need 

of air conditioner cooling that consume energy (Diamond developer, 2017). The sustainable 

city relies on the renewable energy indicator therefore, the city implemented approximately 

40000 of solar panels on the roof of villas and on the parking shading system that produce 10-

Megawatt peak/hour per day, which is enough to power the city and generate cool air inside 

the bio-domes through the cooling pads (Propsearch, 2018).   

Land use 
Solar 

Capacity 

Surplus Solar 

generation 

Solar 

production 

Avoided 

Emissions 
Utility Savings 

Residential 2.88 MWp - 1,496,446 

KWh 

755 tones/year - 

Common areas 3.48 MWp 2,507,538 

KWh 

-  1,264 tCO2e 1,115,854 

AED 
Table 106: Solar power in Sustainable city - Source: Diamond Developer, 2017 

In table 106, the produced power of the solar panels by the residential units and the surplus 

solar generation for the common areas such as the farm, mixed - use, and common services are 

demonstrated. The solar capacity of each user was able to avoid high tones of emissions from 

755 to 1264 tones /year and saved cost around 1,115,854 AED (Diamond developer, 2017).    
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The water efficiency plan indicator is implemented in the sustainable city through reducing the 

water consumption by 50%, improving and maintaining the ground and surface water quality, 

and recycling 100% of the wastewater on-site (Baharash, 2018).  Figure 30 demonstrates that 

the water consumption of the sustainable city throughout 2017, and the average consumption 

is 178 L/capita/day as the average consumption of UAE residential is 550 L/capita/day 

(emirates green building council, 2017). The water efficiency plan of the sustainable city has 

avoided 3,454 tCO2e of emissions. The city implemented the wastewater treatment and reuse 

indicator through using the gray water to be treated and stored in the lakes to be used in 

irrigating the landscape and the urban farming. Also, locating bio-filters plants along the side 

of the water features to filter the gray water. The community pool is implemented with closed 

- system to be compatible with the sustainable principals. The sustainable city reduces the 

demand for potable fresh water by collecting and reusing the rainwater which is the rainwater 

harvesting indicator.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 30: Solar power in Sustainable city - Source: Diamond Developer, 2017 
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 Information and communication technology category  

The sustainable city embodied the recent technologies with the sustainability indicators in 

implementation, through designing and testing to enhance the lifecycle of the city. The 

sustainable city is benefiting from the technology by applying practical and scalable practices 

to decrease emissions, waste, and increase efficiency (Diamond developers, 2017). In 

analyzing the key performance indicators of the information and communication technology 

category of the proposed Saudi green city guidelines, the sustainable city have implemented 

solar panels to generate power for the city which associated with smart power grid system that 

consider as an electrical grid, a network of transmission lines, transformers, substations, and 

deliver electricity from the power plant to the city to power the services, streets lights, water 

features, and cooling pads (Smart grid, 2018).  The sustainable city adopted efficient methods 

to reduce water consumptions and implemented smart technology to enhance the efficiency 

through the water smart metering (Baharash, 2018) that measure the volume of used water by 

residential and commercial buildings and can determine the flow of the water. In addition, 

implementing smart irrigation system to irrigate the productive, non-productive landscape, and 

urban farming, the smart irrigation system uses smart collector of weather and site data to 

determine the amount of the water throughout the year, that reduce 30% of the annual water 

cost (Skydrop, 2018).      
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 Equity and empowerment category  

The sustainable city began with a vision of achieving sustainability while maintaining societal 

comforts and encourage communities to adopt sustainability and healthy lifestyle (Diamond 

developers, 2017). The sustainable city provides high margins of social interaction to create 

strong connections and environmental stewardship (Baharash, 2018). In analyzing the key 

performance indicators of the equity and empowerment category of the proposed Saudi green 

city guidelines, the sustainable city has promoted the civic engagement indicator from early 

stages by engaging the owners of the project with the key stakeholders and the local 

community. The city has a local economy which is an indicator through developing a self-

sustaining economic system in a plaza that covers the maintenance and services costs within 

the city (Diamond developer, 2017). In addition, the city provides employment opportunities 

through the different uses within the city, and the Friday community market to sell their farming 

products. The city provide education opportunities which is an indicator through high quality 

of education in the Fair green international school that offer curriculum that will complement 

the progressive-minded sustainable model of the sustainable city (Baharash, 2018), which 

reflect the city efforts to educate the residents which is the sustainable awareness indicator, 

through the nexus headquarter that educate and raise awareness in green living and creative 

problem solutions for residents, also creating zero waste recycling programs and community 

gardening programs. Figure 31 demonstrates that the location of services in the city which 

grouped in an area to maintain the privacy of the residential clusters and the all residents have 

equal access to these services (Diamond developer, 2017).    
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Figure 31: Services layout of Sustainable city - Source: Diamond Developer, 2017 
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 Innovation in city planning category  

The sustainable city created sustainable districts that make the residents healthier, through 

developing innovative practices and creative solutions, as the city aims to develop solutions for 

the future generations of a sustainable city (Baharash, 2018).  In analyzing the key performance 

indicators of the innovation in city planning category of the proposed Saudi green city 

guidelines, the sustainable city has implemented innovation practices indicator to enhance the 

space thermal comfort and minimize the energy consumption, through implementing cooling 

pads in the bio-domes that create cool air inside the dome while consuming low energy. 

Additionally, using traditional methods such as the wind towers that located in a sustainable 

plaza and the residential clusters (Diamond developers, 2017). Figure 32, it is demonstrated 

that the different forms of wind towers used in the sustainable city to enhance the space 

atmosphere. The city constructed the headquarter which includes the diamond innovation 

center that provide innovate experience with intensive focus on sustainability for research and 

developments as well as establishing conferences and exhibitions (Propsearch, 2018). 

Furthermore, the city implemented the good governance indicator through establishing the 

smart unit that mentors the environmental performance and controls the city performance and 

safety (Diamond developers, 2017).        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32: Wind towers of Sustainable city - Source: Diamond Developer, 2017 
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5.2.3.5 Precedent analysis results  

Category Existing  

Eco Vision    

Land use planning & Built environment   

Compact City Planning    

Affordable Housing   

Green Buildings   

Urban Heat Island Mitigation     

Infill and redevelopments  -    

Health & Well-being   

Preservation of water bodies & eco-sensitive zones    - 

Public green and open spaces    

Accessibility to public green and open spaces    

Environmental monitoring    

Solid waste management    

Regional, recycled materials    

Community health    

Safe communities    

Sustainable Mobility   

Sustainable mobility plan   

Barrier-free Accessibility   - 

Access to mass transit facilities   

Pedestrian network   

transportation choices   

Travel plan   - 

Water, energy, & infrastructure Management   

Water Efficiency Plan    

Rainwater harvesting    

Wastewater treatment & reuse   

Energy efficiency plan    

Renewable energy     

Green infrastructure   

Food system    

Information & Communication Technology   

ICT Applications      

Equity & Empowerment   

Civic engagement     

Environmental justice    - 

Civil human rights    - 

equitable services and access    

Education opportunities    

Sustainable awareness   

Employment opportunities    

Innovation in city planning     

Innovation in city planning  -    

Innovation practices    

Good governance   

Table 107: Precedent analysis results - Source: Author 

In table 107, the results of the precedent Dubai sustainable city analysis that the experts and 

the professionals in the fields of architecture and urban planning from the interviews 

recommended analysing the sustainable city, due to the context and regional climate that 

consider similar to Jeddah city. The sustainable city implemented sustainable principles in city 

planning therefore, the proposed Saudi green city guidelines been evaluated through the 
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analysis to validate the proposed categories and the key performance indicators are applicable 

in reality, through using various data resources that are collected in a natural setting to explore 

specific content.  

       In the eco - vision category, Dubai city has set 2021 plan to make sustainable and 

intelligent cities through creating several cities as the Dubai sustainable city, which has in eco-

vision by embracing aspects of urban sustainability with an aim to fulfill the human needs, 

protecting the environment, and fulfill the needs of future generations. The eco-vison that the 

city demonstrated planned to achieve through the main pillars of sustainability which are the 

environment, economy, and social.    

       In the land use and built environment category, the sustainable city implemented a 

collaborative process of professions in the field of architecture, urban design, efficiency 

consultants, and from the governmental sector. Therefore, the city master plan is compressive 

in design considering the needs of the residents through implementing sustainable key 

performance indicators such as the compact city planning indicator by creating high density 

residential clusters and mixed land uses, the affordable housing indicator by implementing 

green methods to achieve cost and emissions savings, the green buildings indicator by 

considering design and operation methods also building typologies that improve the residents 

quality of life and minimize the environmental challenges, and urban heat island mitigation 

indicator by creating pleasant atmosphere through green fingers that increase connectivity 

between the units.  

          In the health and well-being category, the sustainable city provides a high quality of life 

with low environmental footprints. Therefore, the city implemented key performance 

indicators such as the public green open spaces and the accessibility by providing different type 

of open spaces, as open space can create a belt around the city to reduce pollutions and increase 

safety and open space can connect the city longitudinal with creating urban farming and 

productive landscape and promoting walkability and sport facilities. The city generates a low 

average of waste and recycles 85% of the collected materials and organic waste. The 

sustainability of the city monitored through social, economic, and environmental monitors. 

Also enhancing existing sustainable solutions.         

          In the sustainable mobility, the sustainable city constructed a comprehensive solar - 

powered transportation system therefore, the sustainable city implemented key performance 

indicators such as sustainable mobility plan indicator through limiting the vehicular access 
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within the city, creating alternative transportation indicator that provides electrical buggies and 

electrical buses, which maintain the access to mass transit facilities indicator to the nearest 

metro station. In addition, enhancing the walkability by the narrow streets and sidewalks 

throughout the city, which maintained by the pedestrian network indicator. 

         In the water, energy, and infrastructure management category, the sustainable city is a net 

zero energy city that minimize the emissions therefore, the sustainable city implementing key 

performance indicators such as the green infrastructure by adopting closed - loop underground 

system includes the transportation routes, underground waste collection system, and converting 

wasted energy for heating and cooling the districts. The energy efficiency plan indicator is 

implemented from early stages through building orientation and finishing. Also, using 

renewable energy indicator by locating solar panels on the villas roof and parking shading 

system. The water efficiency plan of the city is to reduce 50% of water consumption and 100% 

of wastewater treatment and reuse indicator through using gray water that stored in lakes for 

landscape irrigation and using bio-filter plants. In addition, collecting rainwater and reuse it to 

reduce fresh potable water.  

          In the information and communication technology category, the sustainable city 

implemented recent technologies with the sustainable indicators to enhance the lifecycle of the 

city, and decrease emissions, waste, and increase the efficiency of the city therefore, the 

sustainable city implemented practical and scalable practices key performance indicators, 

which are the smart power grid that process the energy from the solar panels to the city services 

and buildings, water smart metering to measure the volume and the flow of the water in the 

city, also the smart irrigation system that irrigate the landscape and the farm through using 

smart collector that evaluate the amount of the water and the irrigation timing.        

          In the equity and empowerment category, the sustainable city has a vision of achieving 

sustainability while maintaining societal comforts, and environmental stewardship, therefore, 

the sustainable city implemented key performance indicators such as the civic engagement 

indicator by involving the owner, key stakeholders, and local community in the city project, 

creating local economy indicator through the sustainable plaza that covers the maintenance 

cost, and providing employment opportunities. The sustainable city enhances the resident’s 

level of education through implementing the sustainable awareness indicator that offers 

educational programs and classes in green living and waste management. The city provides 

educational opportunities indicator through the Fair Green International School.  



 
 

192 
 

In addition, the city ensures the accessibility to the services by all residents as well as 

maintaining the privacy of the residential clusters, which consider the equitable services and 

access indicator.    

       In the innovation in city planning category, the sustainable city created sustainable districts 

through developing the innovation practices therefore, the sustainable city implemented key 

performance indicator such as the innovation practices that adopted a traditional architecture 

and converted into an efficient method to reduce energy consumption. The city constructed an 

innovation center to educate the community regarding sustainability and develop researches 

and conferences. In addition, the city promotes the good governance indicator through 

establishing a smart unit that measures the environmental performance and safety.       
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5.2.3.6 Updated precedent results   

 

Category 

Eco Vision  

Land use planning & Built environment 

Compact City Planning  

Affordable Housing 

Green Buildings  

Urban Heat Island Mitigation   

Health & Well-being 

Availability & Accessibility of public open spaces  

Environmental Monitoring  

Promote walkability  

Sport facilities  

Community Health  

Safe community  

Solid waste management  

Regional recycle materials  

Food Security 

Sustainable Mobility 

Sustainable mobility plan 

Access to mass transit facilities 

Pedestrian network 

transportation choices 

Water, energy, & infrastructure Management 

Water Efficiency Plan  

Wastewater treatment & reuse 

Energy efficiency plan  

Renewable energy   

Green infrastructure 

Information & Communication Technology 

Smart power grid     

Smart water metering  

Smart irrigation system 

Equity & Empowerment 

Civic engagement   

equitable services and access 

Education opportunities  

Sustainable awareness 

Employment opportunities  

Innovation in city planning   

Innovation practices  

Good governance 

Table 108: Update proposed system - Source: Author 

The table 108 presents the updated system based on the analysis of Dubai sustainable system 

validation, based on the analysis the sustainable city derived the eco-vision form the 

government initiative to become sustainable and intelligent therefore, the eco vision category 

was reflected on the over the proposed categories to achieve the vision.  

     In the land use planning and built environment, the sustainable city implemented the 

compact city planning indicator, through compacted city design that provide various types of 

land uses, promote the indicator of affordable housing in different unit types with high savings, 
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provide the indicator of green methods in buildings, and adopt the urban heat island mitigation 

indicator through implementing techniques as green fingers to create acceptable thermal 

comfort. On the other hand, the city didn’t consider the infill and redevelopment indicator as 

the city was built on a vacant land.  

      In the health and well-being category, the sustainable city considered the public green open 

spaces indicators by designing 60% of the city as green open spaces to maintain the resident’s 

accessibility. Creating barriers through buffer zones to implement the safe community indicator 

and promote walkability and sport facilities indicators. Also providing urban farming through 

bio-domes that maintain the food system indicator and promote productive landscape 

throughout the city. The sustainable city targeted the solid waste management and the regional 

recycled materials indicators by recycling 85% of the waste materials and avoiding emissions. 

The city ensures sustainability by implementing the environmental monitoring indicator and 

enhance the existing sustainable solutions. On the other hand, the preservation of water bodies 

and eco - sensitive zones indicator wants applicable to be implemented due to the unavailability 

of water bodies or zones to be protected.            

      In the sustainable mobility, the sustainable city integrated solar energy in powering the 

transportation system to reduce emissions, pollutions, and congestion. The city constructed a 

sustainable mobility plan indicator through setting limited access for vehicular inside the city. 

Implement the alternative transportation indicator through electrical buggies and buses that 

connect the city to the metro station to maintain the access to mass transit facilities and creating 

a pedestrian network indicator to enhance walkability. On the other hand, the travel plan 

indicator was part of the sustainable mobility plan by providing choices to minimize the 

distance between the areas, and the barrier - free accessibility indicator considered as a part of 

the accessibility indicator.  

      In the water energy, and infrastructure management category, the sustainable city 

implemented sustainable indicators to reduce the demand for energy and water to achieve the 

lowest emissions and consider as first net - zero energy city. The city constructed energy and 

water efficiency plan indicators through minimizing the thermal heat and maximizing the 

shading and maintaining the ground and surface water quality. Also, implementing renewable 

energy indicator as the solar panels which powered the city, promoted the use of wastewater 

after treatment indicator to be used as grey water for irrigation, and enhancing the grey water 

by placing bio-filter plants on the sides.  
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In the information and communication category, the sustainable city embodied the technology 

with the sustainability indicators to enhance the city and minimize the environmental 

challenges in water and energy. The city implemented the information and communication 

technology application indicator through several indicators which are smart power grid 

indicator that deliver the energy from the solar panels to the city, the water smart metering that 

measure the water volume and flow within the city, and the smart irrigation system indicator 

that irrigate the landscape and use smart collector to determine the amount of the water 

throughout the year.  

          In the equity and empowerment category, the sustainable city implemented the vision of 

sustainability and created strong connections to maintain a healthy lifestyle for the residents.  

The city adopts the civic engagement indicator as one of the city strategies, created a local 

economy indicator to maintain the economic sustainability of the services and maintenance, 

and provide employment opportunities to ensure residents income. The city established a centre 

to increase the sustainability awareness indicator among the residents, promote education 

opportunities indicator for all educational levels. In addition, implementing the equitable access 

and services indicator. On the other hand, the environmental justice indicator considered as a 

result of adopting sustainability and the civil human rights indicator is implemented by default 

through the other indicators as the city aim to protect, respect, and fulfill the needs of the 

residents.  

        In the innovation in city planning category, the sustainable city implemented innovative 

solutions to develop a healthier community and to develop solutions for the future generations. 

The city promotes the use of innovation practices indicator through designing the traditional 

wind tower and constructing the innovation centre to develop researches and organize 

conferences, the city has a good governance indicator through having the smart unit that 

monitors and controls the city safety. On the other hand, the innovation in city planning 

indicator consider general as the title of the category and can be achieved by the innovation 

practices.       
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5.3 Conclusion  

This chapter validates the proposed Saudi green city guidelines for the case of Jeddah city 

through the triangulation model of mixed methods, through implementing three collecting data 

tools which are a pilot interview and questionnaire with the experts and professionals in the 

field of architecture, urban design, and planning. These tools consider primary data. The third 

tool is a precedent analytical analysis which considers secondary data tool. The findings of the 

three tools have similarities and differences in results. Additionally, common recommendations 

in order to develop the proposed guidelines which presented in the following chapter as the 

final proposed Saudi green city guidelines for the case of Jeddah city.    
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6. Findings and Conclusion  

The chapter provides a brief overview of the research study, goal, and objectives. This chapter 

is concluding the research study in summary, the research key findings from the three tools 

methodology, and the research proposed Saudi green city guidelines. Additionally, the chapter 

is proposing several recommendations and the further future work.  

6.1 Research Summary  

The current research study was concerned about proposing Saudi green city guidelines for the 

case of Jeddah city governed with green planning principles and sustainable city key 

performance indicators.  The assessment matrix highlighted the three high ranked urban 

sustainable systems with the context of Jeddah city. The proposed Saudi green city guidelines 

developed based on the high ranked system which is the Indian green building council (IGBC) 

and combined with the second - ranked systems which are the STAR community rating system 

and the Pearl community rating system (PCRS) to develop comprehensive and holistic 

guidelines. The main aim of these guidelines is to encourage Jeddah city key stakeholders to 

develop it into a green city to minimize the challenges and increase the city opportunities.  

        The study was divided into three main sections which are the theoretical background, 

benchmarking sustainable systems, and validating the proposed Saudi green city guidelines. 

The three sections cover the six chapters; each chapter played a significant role in fulfilling the 

main aim of the research study. The chapter one introduces the study while chapter two and 

three present the theoretical study in order to provide a full understanding of green cities and 

urban sustainable systems.  As chapter two reviewed the green planning principles, key 

performance indicators of sustainable cities, and benchmarking urban sustainable systems. 

While chapter three analyzed the three high ranked urban systems based on the benchmarking 

and the assessment matrix conducted in chapter two. Therefore, the preliminary Saudi green 

guidelines were the main result of chapter three.  

       In chapter four, the researcher presented the theoretical studies that guided the research, 

discussing in details the adopted methodology providing information as well as justifications. 

Chapter five aimed to validate the proposed Saudi green city guidelines for cities which is the 

main conclusion of chapter three through the presented methodology in chapter four using the 

triangulation model of mixed methods to validate the proposed system by pilot interviews, a 

questionnaire with the experts and professionals, and analysis of sustainable city.
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6.2 Key Findings   

Table109 presents a cross - reference of the results in each adopted tool in the methodology to 

validate the proposed Saudi green system, through the experts and professionals in the field of 

architecture, urban design, and urban planning based three levels of validation; the interview 

tool measure the priority load, the questionnaire tool measure the agreement and disagreement, 

and the analysis of the precedent measure the existing of the system in real context. 

Additionally, reaching the priority rank of each category and key performance indicator 

presented in priority rank as high priority, medium priority, and low priority based on the 

previous results.      

Methodology Tool Interview Questionnaire Precedent 

Priority 

Rank Classification Priority Load 
Frequency Scale 

Existing 

Agree Disagree 1-5 5-6 6-8 9-10 

Eco Vision Required  - 10 10 52 
  

Requir

ed 

Land use planning & 

Built environment 
2  4 - 14 45 

  High 

Compact City Planning 1 68 4    High 

Affordable Housing 1 67 5    High 

Green Buildings 3 66 6    Low 

Urban Heat Island 

Mitigation 
2 66 6    

Mediu

m 

Infill and Redevelopments 2 67 5  -  Low 

Health & Well-being 2  2 - 10 60 
  High 

Preservation and 

restoration of water 

bodies and eco-sensitive 

zones 

2 68 4  - 
Mediu

m 

Public green and open 

spaces 
1 68 4    High 

Accessibility to public 

green and open spaces 
1 68 4    High 

Environmental 

Monitoring 
2 68 4    

Mediu

m 

Solid waste management 2 66 6    
Mediu

m 

Regional, recycled 

materials 
2 66 6    

Mediu

m 

Community Health 2 66 6    
Mediu

m 

Safe community 3 67 5    Low 

Sustainable Mobility 2  5 - 13 54 
  High 

Sustainable mobility plan 1 68 4    High 
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Barrier-free Accessibility 1 66 6  - High 

Access to mass transit 

facilities 
3 68 4    Low 

Pedestrian network 2 70 2    
Mediu

m 

transportation choices 2 66 6    
Mediu

m 

Travel plan 3 69 3  - Low 

Water, energy, & 

infrastructure 
1  3 - 8 61 

  High 

Water Efficiency Plan 1 70 2    High 

Rainwater harvesting 3 67 5    Low 

Wastewater treatment & 

reuse 
2 67 5    

Mediu

m 

Energy efficiency plan 1 68 4    High 

Renewable energy 1 68 4    High 

Green infrastructure 3 65 7    Low 

Food system 4 64 8    Low 

Information & 

communication 

technology 

3  5 - 17 50 
  

 

Mediu

m 

ICT Applications 1 69 3       High 

Equity & empowerment 3  4 - 15 51 
  

Mediu

m 

Civic engagement 2 68 4    
Mediu

m 

Environmental justice 2 64 8  - 
Mediu

m 

Civil human rights 2 66 6  - 
Mediu

m 

equitable services and 

access 
2 62 10    

Mediu

m 

Education opportunities 1 67 5    High 

Local economy 1 67 5    High 

Sustainable awareness 3 66 6    Low 

Employment 

opportunities 
1 69 3  

  High 

Innovation in city 

planning 
Optional  8 - 12 52 

  
Optio

nal 
Innovation in city 

planning 
2 70 2  -  Low 

Innovation practices 2 67 5    
Mediu

m 

Good governance 1 66 6    High 

Table 109: Research study results - Source: Author 
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6.3 Proposed Saudi Green Guidelines   

Table 110 demonstrated the proposed Saudi green city guidelines for the case of Jeddah city. 

The presented guidelines are developed based on the previous results in table 109, additionally 

the experts and professional recommendations in relocating the key performance indicators 

under the proposed categories and their suggestions in modifying some of the key performance 

indicators.     

Guidelines Priority Rank Guideline Explanation 

Eco Vision 

Land use planning and Built environment 

Compact City Planning High Encourage compact city planning thereby reducing the impacts 

arising from urban sprawl. 

Affordable Housing High Encourage low cost housing methods to promote inclusive living 

and equity. 

Green Buildings Low Encourage eco-friendly buildings to minimize negative 

environmental impacts due to construction activities. 
Urban Heat Island 

Mitigation 
Medium Mitigate urban heat islands to reduce microclimatic temperatures. 

Health and Well-being 

Availability & Accessibility 

of public open spaces 
High 

Encourage public open spaces with easy accessibility thereby 

enabling such spaces to be used by majority of the population, 

making a city healthy and livable. 

Environmental Monitoring Medium Encourage continuous monitoring of air, water and noise levels 

thereby enhancing environmental quality of the city. 

Promote walkability High 
Walkability is excellent shorthand for good urban design. For a city 

to encourage walking, it must have a dense mixture of land uses, 

integrated with streets and open spaces, all designed for people. 

Community Health Medium 
Achieve positive health outcomes and minimize health risk factors 

associated with behaviors and poor indoor air quality in schools and 

homes. 

Safe community Low 
Prevent and reduce crime and increase perceptions of safety through 

interagency collaboration with residents as empowered partners. 

Food Security Low Create a more localized approach to food with sustainable food 

production and resident access to high-quality foods. 

Sustainable Mobility 

Sustainable mobility plan High 
Plan that includes the strategies to integrate land uses with transport 

network. Provision for public transport, encourage use of low-

emitting public vehicles. 

Barrier-free Accessibility High Ensure that public needs of elderly and differently abled people are 

addressed in the city, to make the city accessible for all. 

Access to mass transit 

facilities 
Low Promote easy accessibility to mass transit facilities to encourage use 

of public transport, thereby reducing greenhouse gas emissions. 

Pedestrian network Medium 
Encourage comfortable walking experience by providing continuous 

and designated pedestrian network, thereby enhancing public safety 

& health. 

transportation choices Medium 
Promote diverse transportation modes, including walking, biking, 

and public transit, that are safe, low-cost, and reduce vehicle miles 

traveled. 

Travel plan Low Reduce single occupancy vehicle use by managing the demand for travel and 

by maximizing the availability of alternatives to traveling by car. 

Water, energy, and infrastructure management 

Water Efficiency Plan High Encourage efficient water supply and demand side management, 

thereby reducing potable water use. 
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Wastewater treatment & 

reuse 
Medium 

Encourage treatment of wastewater to avoid pollution of natural 

water streams and reuse such treated wastewater to reduce fresh 

water demand. 

Preservation and 

restoration of water bodies 

and eco-sensitive zones 

Medium Preserve and restore water bodies & eco-sensitive zones to protect 

the habitat, thereby maintaining ecological balance. 

Renewable energy High Promote renewable energy thereby reducing the use of fossil fuels 

and mitigating environmental impacts. 

Energy efficiency plan High Promote renewable energy thereby reducing the use of fossil fuels 

and mitigating environmental impacts. 

Efficient infrastructure Low 
Maintain a network of efficient infrastructure features that integrate 

with the built environment to conserve ecosystem functions and 

provide associated benefits. 

Solid waste management Medium Minimize solid waste generation and promote solid waste as a 

potential resource thereby encouraging a clean & healthy city. 

Regional, recycled materials Medium 
Promote regional economies and increase the demand for recycled 

materials and therefore reduce the amount of waste going to 

disposal. 
Information and Communication Technology 

Smart power grid High 
Construct electrical grid, a network of transmission lines, 

transformers, substations, and deliver electricity from the power 

plant to the city to power the services, streets lights, water features. 

Smart water metering High Measure the volume of used water by residential and commercial 

buildings, and can determine the flow of the water. 

Smart irrigation system High 
Facilitate system to irrigate the landscape, and urban farming, the 

smart irrigation system use smart collector of weather and site data 

to determine the amount of the water throughout the year. 

Equity and Empowerment 

Civic engagement Medium Facilitate inclusive civic engagement through the empowerment of 

all community members to participate in local decision-making. 

Environmental justice Medium Ensure no member in the population are overburdened by 

environmental pollution. 

Civil human rights Medium Respect, protect the culture, and fulfill the civil and human rights of 

all members of the community. 

equitable services and 

access 
Medium Establish equitable spatial access to foundational community assets 

within and between neighborhoods and populations. 

Education opportunities High Achieve equitable attainment of a quality education for individuals 

from birth to adulthood. 

Sustainable awareness low 
Promote efficient ongoing operation of the community by enabling 

site residents, workers and visitors to appreciate, understand and 

therefore contribute to responsible resource use in the community. 

Employment opportunities High Create a self-sustaining city by providing sufficient employment 

opportunities within the city. 

Innovation 

Innovation practices Medium 
Develop a strategy for architectural & technical solutions that are 

inspired by cultural and regional precedents and demonstrates their 

contribution to energy efficiency, water conservation or improved 

outdoor comfort. 

Good governance High 
Recognize the good practices in governance that elevate 

achievement and success; Transparency and Open Data-Designated 

Sustainability Director. 

Table 110: Saudi Green Guidelines for the Case of Jeddah City - Source: Author 
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6.4 Recommendations  

The green planning principles and the key performance indicators of sustainable cities should 

be reformed through city planning approaches developing Jeddah city as a green city; in order 

to minimize the challenges and increase the city opportunities. In table 110, the proposed Saudi 

green city guidelines for the case of Jeddah city from this research study. These guidelines can 

utilize by the urban planners, urban designers, architects, local authorities, organizations, 

academics, and companies in the process of developing Jeddah city into a green city. These 

guidelines and the recommendations of the experts and professionals in the field of 

architecture, urban design, and urban planning could be summarized in the following points:  

1- Demonstrates the city’s vision of encompassing principles of green planning, to 

minimize any environmental impact. Include measurable goals for land use planning, 

green open spaces, sustainable mobility, solid waste management, water efficiency, 

energy efficiency, and information and communication technology.    

 

2- Encourage focus growth and redevelopment in infill areas to reduce sprawl and ensure 

existing infrastructure that supports the community is in satisfactory working 

conditions.  

 

3- Encourage innovation in city planning and develop practices inspired by cultural and 

regional precedents, to be implemented in other categories which reduce environmental 

impacts and improved outdoor comfort.  

 

4- The experts and the professionals recommended the proposed guidelines as a 

governmental role with the need to incentives in order to encourage the private sectors 

to be part of this change, which is aligned with the 2030 Saudi vision. Additionally, 

they highlighted the importance of public-private-partnership PPP and the community 

to accomplish these developments.  

 

5- The experts and the professionals recommended to enhance the community knowledge 

in sustainability and increase their awareness of environmental challenges, in order to 

increase the potentials of developing Jeddah city into a green city.  
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6.5 Future work  

This research study is based on a qualitative method, which made significant progress in 

collecting and analyzing data at city scale within the context of Jeddah city. As Saudi Arabia 

is divided into different regions and each has its significance. Therefore, further green city 

guidelines can be formed to address sustainability for other cities in Saudi Arabia; adopting 

similar research methodologies presented in this research. Additionally, an application of the 

proposed green city guidelines can be implemented to measure validity and applicability. The 

proposed guidelines can be further developed into an official assessment system of green cities 

concerned with the context of Jeddah city. This assessment can be achieved by giving each key 

performance indicator of the proposed guidelines its own weight according to the further 

studies and its importance.  
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Appendix A 

Star Rating System points for each indicator: 

 Built Environment  

Number Objective Title and Purpose Points 

BE-1 Ambient Noise & Light: Minimize and manage ambient noise 

and light levels to protect public health and the integrity of ecological 

systems 

10 

BE-2 Community Water Systems: Provide a clean and secure water 

supply for all local users through the management of potable water, 

wastewater, storm water, and other piped infrastructure 

15 

BE-3 Compact & Complete Communities: Concentrate 

development in compact, human-scaled, walkable centers and 

neighborhoods that connect to public transit, offer diverse uses and 

services, and provide housing options for families of all income levels 

20 

BE-4 Housing Affordability: Construct, preserve, and maintain an 

adequate and diverse supply of location-efficient and affordable housing 

options for all residents 

15 

BE-5 Infill & Redevelopment: Focus growth and redevelopment in infill 

areas to reduce sprawl and ensure existing infrastructure that supports 

the community is in satisfactory working condition 

10 

BE-6 Public Parkland: Create a system of well-used and enjoyable public 

parkland that feature equitable, convenient access for residents throughout 

the community 

15 

BE-7 Transportation Choices: Promote diverse transportation modes, 

including walking, biking, and public transit, that are safe, low-cost, and 

reduce vehicle miles traveled 

15 

 Total Points: 100 

Table 111: Appendix A: Built Environment 

 Climate and energy  

Number Objective Title and Purpose Points 

CE-1 Climate Adaptation: Strengthen the resilience of communities to 

climate change impacts on built, natural, economic, health, and social systems 
15 

CE-2 Greenhouse Gas Mitigation: Achieve greenhouse gas emissions 

reductions throughout the community 
15 

CE-3 Greening the Energy Supply: Transition the local energy supply for 

both transportation and non-mobile sources toward the use of renewable, 

less carbon-intensive, and less toxic alternatives 

15 

CE-4 Energy Efficiency: Minimize energy use and demand in the residential, 

commercial, and industrial sectors as a means to increase energy efficiency 

in the community 

15 

CE-5 Water Efficiency: Minimize water use and demand as a means to 

conserve water in the community 
10 

CE-6 Local Government GHG & Resource Efficiency: Lead by 

example by reducing local government greenhouse gas emissions and 

minimizing energy and water use in local government facilities and specified 

local infrastructure 

15 

CE-7 Waste Minimization: Reduce and reuse material waste produced in 

the community 
15 

 Total Points: 100 

Table 112: Appendix A: Climate and energy 
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 Economy and Jobs 

Number Objective Title and Purpose Points 

EJ-1 Business Retention & Development: Foster equitable 

economic prosperity and stability by retaining and expanding businesses in 

all neighborhoods with support from the business community 

20 

EJ-2 Green Market Development: Increase overall market demand for 

products and services that protect the environment 
15 

EJ-3 Local Economy: Create an increasingly self-reliant community through 

a robust local economy that strongly supports small independent businesses 
15 

EJ-4 Quality Jobs & Living Wages: Expand job opportunities that 

support upward economic mobility, offer supportive workplace policies, and 

pay living wages so that all working people and their families can afford 

basic necessities without governmental assistance 

20 

EJ-5 Targeted Industry Development: Increase local 

competitiveness by strengthening clusters of businesses, suppliers, and 

associated institutions 

15 

EJ-6 Workforce Readiness: Prepare the workforce for successful 

employment through increasing attainment of post-secondary education 

and improving outcomes of workforce development programs 

15 

 Total Points: 100 

Table 113: Appendix A: Economy and Jobs 

 Education, Art and Community  

 

 

 

 

 

 

Number Objective Title and Purpose Points 

EAC-1 Arts & Culture: Provide a broad range of arts and cultural resources 

and activities that encourage community member participation, creative 

self-expression, and community revitalization 

15 

EAC-2 Community Cohesion: Promote socially cohesive neighborhoods 

where residents are connected, have a sense of place, and feel committed 

to their community 

20 

EAC-3 Educational Opportunity & Attainment: Achieve equitable 

attainment of a quality education for individuals from birth to adulthood 
20 

EAC-4 Historic Preservation: Preserve and reuse historic structures and 

sites to retain local, regional, and national history and heritage, and reinforce 

community character 

15 

EAC-5 Social & Cultural Diversity: Celebrate, respect, and represent the 

diverse social and cultural backgrounds of the community and its members 
15 

EAC-6 Aging in the Community: Encourage active aging by optimizing 

opportunities for health, participation, and security in order to enhance 

quality of life as people age 

15 

 Total Points: 100 

Table 114: Appendix A: Education, Art and Community 
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 Equity and Empowerment  

 

 

 Health and Safety  

Table 116: Appendix A: Health and Safety 

 

 

 

Number Objective Title and Purpose Points 

EE-1 Civic Engagement: Facilitate inclusive civic engagement through the 

empowerment of all community members to participate in local decision making 
15 

EE-2 Civil & Human Rights: Respect, protect, and fulfill the civil and 

human rights of all members of the community 
10 

EE-3 Environmental Justice: Ensure no neighborhoods or populations 

are overburdened by environmental pollution 
15 

EE-4 Equitable Services & Access: Establish equitable spatial access 

to foundational community assets within and between neighborhoods and 

populations 

20 

EE-5 Human Services: Ensure that essential human services are readily 

available for the most vulnerable community members to ensure all 

residents receive supportive services when needed 

20 

EE-6 Poverty Prevention & Alleviation: Alleviate the impacts of 

poverty, prevent people from falling into poverty, and proactively enable 

those who are living in poverty to obtain greater, lasting economic stability 

and security 

20 

 Total Points: 100 

Table 115: Appendix A: Equity and Empowerment 

Number Objective Title and Purpose Points 

HS-1 Active Living: Enable adults and kids to maintain healthy, active lifestyles 

by integrating physical activity into their daily routines 
15 

HS-2 Community Health: Achieve positive health outcomes and minimize 

health risk factors associated with behaviors and poor indoor air quality in 

schools and homes 

15 

HS-3 Emergency Management & Response: Reduce harm to humans 

and property by utilizing collaborative approaches to increase capability and 

capacity to respond to emergency incidents 

15 

HS-4 Food Access & Nutrition: Ensure that adults and children of all income 

levels have physical and economic access to fresh and healthful food and have 

opportunities to learn about nutritious eating and food safety 

15 

HS-5 Health Systems: Provide high quality local health systems that are 

accessible and responsive to community needs 
10 

HS-6 Hazard Mitigation: Reduce or eliminate the long-term risk to life and 

property from existing hazard events through an on-going process that occurs 

before, during, and after disasters 

15 

HS-7 Safe Communities: Prevent and reduce crime and increase perceptions 

of safety through interagency collaboration and with residents as empowered 

partners 

15 

 Total Points:: 100 
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 Natural Systems  
 

 

 

 Innovation and process  

Number  Objectives Title and Purpose Points 

IP-1 Best Practices & Processes: Recognize important local government 

practices and processes that underpin the implementation of sustainability measures 

and accelerate community-scale achievement across STAR Goal Areas 

15 

IP-2 Exemplary Performance: Reward performance in Community Level 

Outcome measures or Local Action measures that significantly exceeds the evaluation 

criteria established by the existing STAR Community Rating System 

15 

IP-3 Local Innovation: Encourage and reward creative, effective approaches to 

enhancing a community’s environmental, social, and/or economic sustainability not 

reflected in existing STAR Objectives or evaluation measures 

15 

IP-4 Good Governance: Recognize the achievement of demonstratesd outcomes 

and good practices in governance that elevate achievement and success rates across 

multiple goals and objectives 

15 

 Total Points: 50 

Table 118: Appendix A: Innovation and process 

 

 

 

 

 

 

 

Number Objective Title and Purpose Points 

NS-1 Green Infrastructure: Design and maintain a network of green 

infrastructure features that integrate with the built environment to conserve 

ecosystem functions and provide associated benefits to human populations 

15 

NS-2 Biodiversity & Invasive Species: Maintain the urban ecosystem 

habitat at levels that promote biodiversity and manage or prevent invasive 

species 

15 

NS-3 Natural Resource Protection: Protect, enhance, and restore 

natural ecosystems and cultural landscapes to confer resilience and support 

clean water and air, food supply, and public safety 

15 

NS-4 Outdoor Air Quality: Ensure that outdoor air quality is healthy for 

all segments of the human population and protects the welfare of the 

community 

15 

NS-5 Water in the Environment: Protect and restore the biological, 

chemical, and hydrological integrity of water in the natural environment 
10 

NS-6 Working Lands: Conserve and sustainably manage lands that provide 

ecosystem services and raw materials 
15 

 Total Points:  100 

Table 117: Appendix A: Natural Systems 
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Appendix B 

 Research Questionnaire   
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