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 Abstract  

One of the key concerns characterizing today's human-environment relationship is urbanization. The 
fundamental problem for today's cities is to manage their reliance on ecosystem services, which results in 
the depletion of natural resources and biodiversity, as well as efforts to mitigate and adapt to climate 
change while prioritizing public health and quality of life. Sustainability, according to experts, is 
determined by social, economic, environmental, and governance issues. Using appropriate sustainability 
indicators. There is a common lack of knowledge of contextual meaning and how socioeconomic groups 
and countries differ. The purpose of this thesis is to address this issue by creating a framework for 
measuring sustainability in Cairo, Egypt, as the first step toward establishing an assessment system for 
the city's progress toward sustainability.  
 
The methodology for constructing the framework begins with a comparison of existing internationally 
recognized assessment tools LEED for Neighborhood Development and CESBA MED, followed by a 
process of filtering the generated indicators using the Sustainable Development Goal 11 as a criterion for 
focusing the result framework on specific targets in connection to the demands of the social housing sector; 
and finally, a contextualization of the framework supported by The Green Pyramid Rating 
System (GPRS).  
 
The methodology provided a framework consisting of a number of indicators to quantify sustainability in 
relation to SDG 11. The scope of the analysis is focused to measuring movements at an urban scale, which 
is the ideal scale for applying an evaluation framework and modifying urbanistic legislation and policies. 
 
Keywords: Indicators, Sustainability, SDG 11, Assessment tools, Social housing, Urban.  
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1. Introduction 
 
1.1 Problem statement 
The total number of disasters has nearly doubled around the globe since the 1980s. Meanwhile, the average 
number of natural disasters in the Middle East and North Africa (MENA) has nearly tripled during the 
same time period.  

Rabid urbanization in the Arab world exposes people and economic assets to severe disasters. Cities in 
the Arab world are vulnerable because they are not prepared for a disaster and may cause economic and 
financial losses due to inadequate coping and adapting capacities. So far, land use and urban planning 
policies in the MENA area have mostly neglected basic climate change adaptation demands. Climate 
change impacts, such as sea level rise, increasing intensity and frequency of hot days, and storm surges, 
are directly threatening an estimated 75% of the region's buildings and infrastructure. Transportation 
systems, power plants, water supply and waste-water networks will all be effected. Climate change 
adaptation strategies for infrastructure and buildings are critically needed, the sustainable development 
will remain poor unless capabilities are developed. 

It is evident that governments play a critical role in urban development, and government actions will, to a 
considerable extent, decide whether SDG 11 'Make cities and human settlements inclusive, safe, resilient, 
and sustainable’ and its aims are met.  

Housing is crucial for achieving SDG 11, and one of the fundamental urban development challenges 
identified in Egypt's Sustainable Development Strategy: Egypt's Vision 2030' is a shortage of affordable 
quality housing support. 

1.2 Research objective  
To enable city planners, managers, and policymakers to assess the socioeconomic and environmental 
impact of urban sustainability concerns the use of indicators is needed. “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 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.” (Indicators – what are they? FAO, 
2002). They enable the diagnosis of problems and pressures, and therefore the identification of regions 
that would improve from good governance and science-based solutions. 

As a result of what has been stated above, to overcome the previously addressed challenges in the Arab 
world, we must identify a set of Key Performance Indicators to evaluate the sustainability of social housing 
projects in Cairo within the framework of SDG11 "Make cities and human settlements inclusive, safe, 
resilient, and sustainable, “which is the objective of this research. 
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1.3 Research questions 
Given the research's objective and the resources accessible in Cairo within its context, the thesis raises 
three questions that will be discussed in the results: 

 Based on the existing and approved evaluation methods, what is the first step towards sustainable 
development in Cairo, Egypt? 
 
 How can sustainability measurement be included into existing policies, developments, and projects? 
 
 In the pursuit of sustainable development, which criteria and planning methods in urban development 
may be employed to establish integration across all scales? 
 

To structure the research questions, we started with the analysis of the background where the problem is 
placed. Which is the Middle East and North Africa region.  
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2. Literature review 

2.1 The sustainable development state of art in MENA region 
Sustainable development has been described and defined as a basic strategy framework for dealing with 
risks to human well-being and communities. 

In MENA, progress has been made in reducing extreme poverty (SDG 1) and encouraging affordable and 
clean energy (SDG 7). Energy security has improved in numerous sub-regions as a result of increased 
energy efficiency and renewable energy diversifying the energy mix. Affordable and environmentally 
friendly solutions have been created to improve rural and underserved people' access to modern energy 
services. These modernized services also support the reduction of poverty (UN 2018, Saab and Sadik 
2016). However, the overall objective for education (SDG 4) is far from being met, in Northern Africa 
and Western Asia, participation in preschools and primary school was just 52% in 2016. In comparison, 
the region remains below the global average of 70% in 2016. Figure (1) illustrates an overview of SDGs. 

 

 
Figure 1. Note: A green rating on the SDG Dashboard shows SDG achievement and is provided to a country only if all of the 
indicators under the target are rated green. Yellow, orange, and red represent increasing distances from SDG achievement.  
Source: Sachs et al. (2018: 26). 

 
However, the most problematic challenges for several MENA countries are the targets to eliminate 
undernourishment (SDG 2), as the Arab region has a growing undernourished population, and to ensure 
access to safe drinking water (SDG 6). In terms of environmental targets, most countries in the region 
have deteriorated, including SDG 13 (Climate Action), SDG 14 (Life Below Water), and SDG 15 (Life 
on Land). Some of the most advanced countries have considerable spill-over effects, such as increased 
resource use, which reduces their overall performance. Other shortcomings include gender equality (SDG 
5) and wealth disparity (SDG 10). 
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Regarding trends for sustainable cities (SDG 11), it must be stated that the MENA region showed an 
increase between 2000 and 2014 from 46 to 61 million people living in slums. The mean level of air 
pollution (target in SDG 11) was in 2016 more than five times the guideline value defined by the World 
Health Organization. This means that nine out of ten people living in urban areas lacked clean air. 

MENA is not a unified region, each Arab country's economic, political, social, cultural, and natural 
conditions are different and must be evaluated separately. These distinguishing conditions are also the 
source of various requirements and, as a result, disparate strategies for attaining sustainable development. 
As countries in other areas of the world have demonstrated the SDGs can only be implemented 
successfully if the local context and individual situations are carefully recognized. Despite their 
differences, all countries face similar issues. The MENA region and its societies must deal not only with 
the previously stated multiple crises, but also with a young population suffering from high rates of 
unemployment, inadequate research and development capabilities, a lack of public participation in 
development decision-making, and insufficient institutional and policymaking capacities. All of these 
difficulties are considerably greater for women. If the SDGs are to be met, their implementation must be 
related to “effective participation of non-state sectors, job creation, home-grown science, data collection 
and monitoring capabilities, and institutional and public policy capacity building” (Saab and Sadik 2016: 

6). In Egypt, for example, agriculture is a significant economic sector that employs 55 percent of the 
population. It employs 30% of the working force, generates 20% of exports and foreign exchange 
revenues, and accounts for almost 14% of GDP. The Egyptian government implemented a multi - 
dimensional strategy to improve socioeconomic development, employing a policy mix that 
includes increased employment opportunities as a result of prioritizing economic growth, improved land 
and water use, increased yields, income, and food security as a result of efficiency improvements, 
and more participatory governance.  

2.2 Social housing policies in Egypt 
One basic urban development concern identified in Egypt's Sustainable Development Strategy (Egypt's 
Vision 2030) is a lack of public housing support for lower-income populations. To tackle this, the 
Sustainable Development Strategy specifies two goals for housing policy: "change the institutional 
framework in the housing sector" and "build a new generation of new cities on the new national 
roadways.” (Arab Republic of Egypt, 2015).   

The case study was chosen with the intention of building a system that may help enhance sustainable 
development in communities in the Middle East and North Africa, inspired by the implementation of the 
UN's Sustainable Development Goals. 

Globally, urban sustainable development has risen to the top of policy discussions as countries try to 
maintain or boost economic growth without affecting the future. Nowhere is the problem more severe than 
in Egypt, where metropolitan areas and economy are set to expand dramatically in the coming decades. 

Cairo is Egypt's capital and one of Africa's largest cities. Cairo has stood on the banks of the Nile for over 
1,000 years, mainly on the eastern coast, some 500 miles (800 km) downstream from the Aswan High 
Dam. Cairo, located in the country's northeast, is the gateway to the Nile delta, where the lower Nile 
divides into the Rosetta and Damietta branches. It is surrounded by eight new cities (satellite and towns), 
New Cairo and the other new urban settlements to the east, in addition to the sixth. October City and its 
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environs to the west (New Towns include New Cairo, Shorouk, 10th Ramadan, El Obour, Badr, 15th May, 
6th. October, and El- Sheikh Zayed.). The main goal of the new cities along the GCR is to deflect 
population expansion away from fertile land and into the deserts to the east and south-west. The first 
generation of these towns was viewed as economically independent new towns that struggled to recruit 
citizens. The following wave was based on creating new satellites that were closer to the urbanized area, 
and it began attracting residents when the settlements were replaced by the private sector that will create 
higher suburban communities with better services for low-income populations. This transition occurred at 
El-Sheik-Zayed, New Cairo, Shorouk, and a portion of 6th October city (GOPP, UNDP, 2008). 

On a local community level, one of Cairo's six key axis is housing and informal settlement, and it states 
the principles of adequacy in urban housing and slum  

upgrading. Vision 2050 proposes the movement or 'decentralization' of households from central Cairo to 
the suburbs.  The establishment of social housing units within these new urban developments may threaten 
the requirement for appropriate housing, which requires housing to be located near public transportation, 
services and employment opportunities. The proposal aims to offer 2.5 million households with 
international-standard services and transportation by 2050. (Arab Republic of Egypt, 2011).  

Rent control was the first social housing intervention in Egypt in the early 1940s, and it has stayed in 
effect for decades. In addition to rent control legislation, Egypt has established a number of housing-
development schemes for low-income families. The state's provision of housing units peaked during 
President Nasser's era, in keeping with the state's important role, although the policy has shifted 
significantly in recent years. 

Egypt's National Housing Project (NHP) aimed to create 500,000 units between 2005 and 2011. The NHP 
relied on the private sector and resident self-construction for 95,000 and 100,000 units, respectively. With 
only 360,000 units completed, the NHP fell short of the 500,000 units committed. Around 50,000 of these 
360,000 units lack basic services and are underutilized. Following the completion of the National Housing 
Project in 2011, the Social Housing Project was launched in 2012, with the goal of constructing 200,000 
homes per year for low-income Egyptians by 2017. While intended for low-income households, the cost 
of a social housing project unit places was out of reach for the 20% of Egyptians who cannot afford it. 

It should be noted that social housing units are 270 % more expensive than normal National housing 
project units, making the new system even more unaffordable for low-income people. Furthermore, the 
requirement to show one's income excludes the vast majority of Egypt's labor, who work in the informal 
sector. These two reasons weaken the Social housing project's effort to provide appropriate housing for 
low-income Egyptians, and hence the housing units in the program benefit middle-income households 
rather than low-income households. Behind this fact is the SHP's failure to meet its construction targets. 
The presence of informal housing in Egypt is a result of insufficient housing regulations that created 
market distortions and failed to develop enough units to meet the demand for low-income housing. 
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3. Methodology  
As stated previously, the methodology's objective is to establish a framework for assessing sustainability 
while keeping the context in consideration. The solution to the need for developing a framework for 
measuring sustainability needs to be precise and simple to implement. Following that, the existing 
frameworks chosen to establish the process for creating a new one are detailed in further detail to provide 
a better understanding of the logic behind the proposed approach. 

3.1 Theoretical approach  
Policymakers and city administrators are now confronted with a variety of sustainability indicator 
frameworks. These differ in their essential goal, approach to monitoring sustainability, scale, and, of 
course, indicator selection. The common ground is that all of these frameworks strive to enhance 
sustainable urban development by consolidating disparate data into focused and practical knowledge 
(Hiremath et al., 2013). Indicator frameworks accomplish this by minimizing the amount of data required 
to depict urban sustainability and allowing for the transmission of that information to a wide range of 
audiences (Keirstead, 2007). 

So, how do you choose amongst these frameworks? Understanding the many objectives for which 
indicators might be utilized is perhaps the most useful place to start. They can be used in three ways 
fundamentally: as explanation tools, pilot tools, or performance assessment tools (Shen et al., 2011). 
Performance assessment is often recognized as the most critical aspect for sustainability indicators 
(Hiremath et al., 2013).  

Choosing an indicator framework entails deciding which categories are most relevant for monitoring 
progress toward sustainable development. There is some agreement that the four components of 
sustainable development, are environmental, economic, social, and governance (Hiremath et al., 2013). 
Some scholars claim that the EU indicator systems place little emphasis on the social and governance 
aspects of sustainable development (Adelle & Pallemaerts, 2009), while others claim that social and 
economic issues are under-represented (Lynch et al., 2011). Almost all indicator sets prioritize the 
environmental aspect of sustainability, often at the cost of other categories (Shen et al., 2011). Most 
indicator sets, in general, and most critically, do not capture how the sustainability pillars are linked 
(Adinyira, Oteng-seifah & Adjei-kumi, 2007). 
 
Standardization and data availability are two less essential considerations to consider while selecting an 
indicator collection. Because one of the primary reasons for utilizing sustainability indicators is to analyze 
performance, it is critical to be able to compare performance across similar urban regions. Indicator sets 
can be validated and improved in this manner, revealing light on complicated and abstract policy concerns 
(Yigitcanlar & Lnnqvist, 2013). 
 
Standardization also benefits collaboration and knowledge sharing inside and between local governments 
(Moreno Pires, Fidélis, & Ramos, 2014). 
 
Another key factor to consider when choosing an indicator system is data availability. These frameworks 
are created by a variety of organizations and individuals, including government agencies, non-
governmental organizations, and universities (Sébastien & Bauler, 2013). 
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Nations have created indicators based on their local or national interests (Shen et al., 2011). While urban 
sustainability performance is monitored globally, no single set of indicators can be applied for all urban 
regions (Shen et al., 2011). Common measures are required for comparing and ranking cities and 
countries. It is critical to remember that sustainability indicators are really a means to an end, not the end 
aim in and of themselves. 

The indicator framework selected must reflect the geographical and socioeconomic environment of the 
urban area under consideration (Moreno Pires, Fidélis, & Ramos, 2014; Hiremath et al., 2013).  

As a result, in developing countries, the implementation of sustainability assessment methodologies 
should be accompanied by the identification of local urban challenges that differ from those in developed 
regions. This is especially critical for densely populated cities dealing with increasing urban challenges 
now and in the future. Therefore, there is an urgent need to create an effective and locally applicable 
paradigm for assessing urban sustainability. 

Unfortunately, indicators are typically intended for use after a project has been completed, despite the fact 
that they can be employed during the design process (Wedding and Crawford-Brown, 2007). 

At the building scale, different sustainability rating systems (e.g., BREEAM, CASBEE, Green Star, 
LEED, ITACA) have been established to aid in the process of lowering energy use and environmental 
impacts during the construction, management, and operational phases. Different performance indicators 
are included in the systems, which are used as metrics to determine how well the sustainability goals have 
been accomplished, to ease decision making, to analyze specific project requirements, or to assure 
compliance with legislation and norms. 

Several urban-scale systems have been developed, including BREEAM Communities, CASBEE for 
Urban Development, LEED for Neighborhoods, and Protocollo ITACA Urban Scale. The fundamental 
components of sustainable cities cover equivalent performance indicators as building scale, but include 
additional categories such as urban transportation, supply and distribution networks, social issues, and so 
forth. 

CESBA- MED is an initial concept of the evaluation method and tool, which was originally designed for 
the building size and then extended to the urban scale. Six national versions of the tools have been 
produced and are available in a variety of languages; they are contextualized to national (local) priorities 
and have been successfully tested in pilot projects in Croatia, France, Greece, Italy, Malta, and Spain. 

The initial stage in developing this strategy was to analyze 14 transnational European projects and public 
assessment systems to generate a representative list of indicators at the building and urban scale that 
address the fundamental sustainability pillars. During the subsequent work, a total of 216 indicators at the 
building and urban scale were discovered and considered for organizing the various performance 
indicators under the primary sustainability challenges. The method's overall structure is divided into 
Issues, Categories, and Criteria-Indicators. 

The "Issues" section identifies the broad issues that are critical for assessing sustainability at the building 
and neighborhood levels. "Categories" define certain features of an Issue by grouping relevant criteria and 
indicators. From the beginning of the assessment process, the "Criteria" explain the specific aspects of a 
category and comprise the key assessment entries used to characterize a structure or an urban area. The 
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"Indicators" quantify performance against each criterion. In theory, numerous indicators can be associated 
with the same criterion because multiple methodologies can be defined to quantify the performance of a 
building or urban area in relation to a certain criterion. A limited number of key performance indicators 
(KPIs) were selected from the various indicators as mandatory minimum requirements in order to be able 
to address the main sustainability issues. See figure (2). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

was determined. Some KPIs were removed owing to a lack of available data. Following a similar approach 
ITACA, each indicator value is rescaled in an interval from -1 (performance below standard) to +5 
(advanced performance). 

The United States Green Building Council created LEED as a framework for identifying, implementing, 
and measuring green building and neighborhood design, construction, operations, and maintenance. LEED 
is a voluntary market-driven, consensus-based instrument that serves as a guideline and assessment 
system. LEED grading systems are applicable to commercial, institutional, and residential structures, as 
well as community developments. 

LEED for Neighborhood Development (LEED ND) was designed to inspire and assist in the creation of 
better, more sustainable, well-connected communities. It considers entire communities rather than just 
buildings. 

The LEED-ND grading system is made up of 56 prerequisites and credits divided into three categories: 
smart location and linkage (SLL), neighborhood pattern and design, and green infrastructure and 
buildings. Two additional categories address the innovation and design process, as well as regional 
priorities. 

In order to achieve a broader general 
agreement, the work progress on the 
performance indicators and proposed 
KPIs was also reviewed and elaborated 
with other European experts and 
project representatives during working 
sessions at two sprint workshops 
organized by CESBA (Common 
European Sustainable Built 
Environment Assessment in Bezau, 
Austria (September, 2017) and Gozo, 
Malta (October, 2017). (November, 
2018). Following nine national pilot 
tests conducted by partners in seven 
European nations, the final list of KPIs 
for building and neighborhood scale  

 

Figure2. Issues and corresponding Categories 
(listed in alphabetical order) of indicators. 
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LEED strives to maximize the use of natural resources, encourage regenerative and restorative solutions 
to reduce the negative effects of the construction industry on the environment and human health, and to 
create high-quality indoor environments for building occupants. LEED has set seven goals to achieve the 
goal: to reverse the contribution to global climate change; to improve individual human health and 
wellbeing; to safeguard and restore water resources; and to protect the environment. to encourage material 
resource cycles that are sustainable and regenerative; to create a greener economy; and to improve social 
fairness, environmental justice, community health, and quality of life. See figure (3).  

 

 
Figure 4. Table of LEED for Neighborhood development’s categories. 

 

Grants to have a community plan conditionally approved by LEED-ND. LEED-ND points can be gained 
for mixed-income housing, closeness to employers, schools, and local food, all of which can help with 
affordability by lowering commute expenses. 

The use of LEED-ND to map development suitability for a whole region is uncommon, but has been 
attempted on a broad scale in a few cases. These have frequently been in combination with sustainability 
programs, such as Minneapolis' regional planning endeavor (Slotterback, 2011). Other instances are King 
County, Washington, and Grand Rapids, Michigan (Woycke, 2011). (Lazar & Murtha, 2009). LEED-ND 
has also been utilized in scientific applications, such as identifying walkable urban neighborhoods, which 
are subsequently used to examine additional consequences such as physical activities (e.g., Stevens 
&Brown, 2011). 

International efforts have been made to unify and exchange urban evaluation techniques (Shen, Ochoa, 
Shah, & Zhang, 2011). Japan's Comprehensive Assessment System for Building and Environmental 
Efficiency (CASBEE) for Urban Development and the United Kingdom's Building Research 
Establishment Environmental Assessment Method (BREEAM) Communities are both relevant at the 
neighborhood scale (see Haapio, 2012). However, there is some doubt that evaluation criteria can be 
considered universally relevant (Säynäjoki, Kyrö, Heinonen, & Junnila, 2012). Although the USGBC 
offers LEED-ND certification outside of the United States, others contend that it is primarily applicable 
in the United States (Haapio, 2012). 

LEED-ND also encourages affordable 
housing in a variety of ways (Chen, 
2012), while Garde (2009) found it 
"alarming" that projects might be 
certified without being obligated to 
provide affordable housing (which is a 
voluntary measure under the current 
system). The United States Department 
of Housing and Urban Development 
(HUD) now requires applicants for its 
Choice Neighborhoods Planning 
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The European Union played a key role in establishing the global 2030 Agenda and is a leader in the long-
term implementation of the SDGs, which are improved by EU policies and incorporated into all of the 
Commission's priorities. 

The Sustainable Development Goals of the United Governments are an update to the expiring 
Development Millennium Goals, which were a compromise reached by various nations to combat extreme 
poverty, hunger, and illiteracy through 2015. In 2016, the 2030 Agenda, often known as the Sustainable 
Development Goals, was launched. The agenda calls on countries to meet 17 long-term development goals 
during the next 15 years. The goals aim to eradicate global poverty and inequality while also promoting 
economic growth and combating climate change. The SDGs are offered as a roadmap for countries to 
adopt policies in order to align with global commitments, but it is ultimately up to each government to 
develop plans, policies, and programs. see figure (4). 

 

 

 

 

 

 

 

 

Figure 5. The United Nations’ Sustainable Development Goals. 

 

SDGs cannot be fulfilled through intergovernmental institutions alone; instead, new agents such as 
business, cities, and civil society must be activated. Concluding that SGD may be used to guide 
governments into a vision that promotes sustainable development, and that it can be used to implement 
successful policies that constitute a competitive advantage in working towards sustainable development. 

Depending on why a location determines the need to evaluate and assess its sustainability, it is critical to 
select a method capable of assessing relevant factors for the context; this is why an Egyptian framework 
has been designed. 

As part of the Ministry of Housing, Utilities, and Urban Development's general sustainable development 
program, the Egyptian government was interested in fostering green building. In early 2009. The Housing 
and Building National Research Center established The Egyptian Green Building Council (GBC-Egypt) 
in accordance with the policies of the Ministry of Housing, Utilities, and Urban Development to meet the 
demand for a standardized system for rating building green credentials. 
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The Green Pyramid Rating System's First Edition was released in April 2011. It is based on revisions to a 
draft document created in May 2010, and it, like any legislation, evolves over time. Given the urgency of 
the difficulties, as well as the rapid development of the tools available to Egypt to tackle them. 

The Pyramids are regarded as the most appropriate symbol of green building because they involve a 
sustainable structural system that has required little or no maintenance; they are built with natural 
materials; they rely on natural ventilation and light; and they are in harmony with their surroundings. 

The objectives of the Green Pyramid Rating System are to develop rating criteria that reinforce and 
improve National standard regulations, to promote a rating system that is understandable, achievable, and 
challenging, to raise awareness of resource scarcity and ways to mitigate demand for these resources, and 
to achieve best environmental practice in the design, construction, and use of buildings. 
 
The Green Pyramid Rating System is intended for use in new construction projects. The Rating can be 
used to evaluate specific new buildings during the design and Post construction stages. The system consists 
of seven rating Categories, each of which has sub-categories.as illustrated in figure (5).  
 
To gain Green Pyramid certification, a project must meet all of the aforementioned Mandatory Minimum 
Requirements and may receive Credit Points if certain conditions are met. Projects will be rated depending 
on the number of Credit Points earned using the following scoring system: 
 
40-49 credits for GPRS certification                                      60-79 credits for the Gold Pyramid 
Green Pyramid: 80 credits or higher                                      50-59 credits for the Silver Pyramid 
 

 
Figure 5. Table of Green Pyramid Rating System categories. 

 

However, the indicators, in general play an important role in identifying the problems that pose a higher 
challenge in achieving sustainability. They do not assist in identifying specific problems within the topics 
or in generating answers. The indicators' role is also to aid in the evaluation of the city's progress when 
implementing sustainability policies. 
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3.2 Methodology development  
The proposed methodological approach consists of three analytical phases followed by consulting the 
opinion of experts regarding the final recommended index in order to validate the study and analysis in 
order to achieve the aim of this research. The final outcome will be an index of indicators grouped into 
categories and criteria that will serve as a contribution to the GPRS assessment tool. The fundamental 
concept is to use existing international sustainability measurement frameworks as a starting point to 
develop one that may be adapted to the context of Cairo, Egypt the case under research, given that no 
progress has been made in directing urban and social housing developments toward sustainability outside 
of its environmental dimension. 

The following are the methodology's general steps:  

Step 1. Compare sustainability assessment approaches (LEED & CESBA- MED). 

Step 2. Choose indicators that are focused on SDG 11 “Make cities and human settlements inclusive, safe, 

resilient and sustainable”.  

Step 3. Compare indicators to GPRS Egyptian methodology and establish the suggested index's categories 
and indicators. 

Results: Establish the Proposal index in the Egyptian environment, as well as urban development 
initiatives and evaluation. 

Future development: Request opinions from expertise on the relevance of the proposed indicators and 
the best tool to use to put the prepared framework into action. See figure 6.  

 
Figure 6. Scheme of General steps and specification of the procedure done in step 1 of the development of the 

methodology. 
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The comparison is performed at the neighborhood/urban level since the objective is to analyze the 
development of the city's social housing developments toward sustainability. The indicators are classified 
into three categories that correlate to the three sustainability pillars: environmental, economic, and social. 

As noted previously, the frameworks chosen were LEED for Neighborhood Development and CESBA- 
MED, as they are two of the recognized and developed tools for sustainability measurement. and also 
considering the scale of evaluation, it is critical to comprehend the reasons behind the development of a 
sustainability evaluation method, especially given that it is a new concept that has yet to be objectively 
defined, yet it is more practical to adapt current methodologies. 

According to Verma and Raghubanshi (2018), indicators are a tool to measure progress toward achieving 
a goal, in this case defining targets for sustainability, and help to inform the authorities that create policies 
to get a more real overview of the current state of the place, orient development using the advantages that 
a place can provide, and identify weaknesses. 

The comparison is made by listing each indicator in both methodologies, taking into account that each 
methodology has a different classification for the indicators.  

To accomplish an objective comparison, it was critical to find a categorization that could respond to the 
criteria and indicators from both approaches in order to avoid confusing what each methodology identifies 
differently. 

Indicators from one approach can replace several from another, grouping them into one indicator can help 
to limit the list as much as practical. One method for limiting the number of indicators is the scale for 
which they were designed, which is for both cases neighborhood/urban small developments, because the 
resulting framework is to be implemented on a city scale. 

Nevertheless, several indicators designed on a smaller scale have coherence and can be developed on a 
bigger scale, such as energy strategy, land use, and public space access. The criteria recommended by 
these indicators can be applied to the urban scale because the strategies for their development are similar; 
what differs in this case are the parameters of evaluation and benchmarks, which will be modified and 
taken further into the development of the methodology by measurements used in cities. 
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Table 1. List of indicators from LEED for ND.  

Source: Reference guide for LEED v4 for Neighborhood development. 
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Table 2. List of Transnational Economic Indicators and Assessment Methods for Buildings and Urban areas 

Version 1.5 from CESBA MED. Source: Reference guide FINAL- V1.5 2017. 
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Table 3. List of Transnational Environmental Indicators and Assessment Methods for Buildings and Urban areas 

Version 1.5 from CESBA MED. Source: Reference guide FINAL- V1.5 2017. 
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Table 4. List of Transnational Social Indicators and Assessment Methods for Buildings and Urban areas 

Version 1.5 from CESBA MED. Source: Reference guide FINAL- V1.5 2017 
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Table 5. Indicators classification. The highlighted indicators are the most important and high-ranked. 
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Table 6. Result of Step 1 of the methodology. A summarized table of the main indicators in LEED and CESBA MED. 

 

 
Figure 7. Scheme of General steps and specification of the procedure done in step 2 of the development of the methodology. 
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Figure 8. SDG11 targets related to the environment and attributed to categories. 

 

Figure 9. The categories that are contained in the generated framework of step 1 and SDG 11 are shown in the diagram above. 
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Figure 10. Step 3 of the methodology procedure flowchart. 

 

 
 

Table 7. The outcome of step 2 is a table of indicators that measure sustainability on a neighborhoods and Social housing 

projects in the city size, and is only related to the UN's goal 11, but it still lacks context with the case study, which is crucial 

to boost the accuracy of the assessment. Step 3 is the contextualization of the indicators in the city, based on 

other investigations. (See Table 7.) 
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Table 8. Step 3. List of categories and indicators from the GPRS assessment system that could be important to achieve 
sustainability of social housing Projects within the framework of SDGs 11. 
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4. Results and Discussion 

 
Table 9. Resulted framework for sustainability measurement for social housing projects in Cairo 

context. 

The methodology's output, as shown above, is a table including 21 indicators to quantify sustainability in 
relation to SDG 11, with an emphasis on the social housing sector. 
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5. Conclusion 
This thesis is an examination and recommendation of a framework for the selection of indicators that 
assess sustainability with a focus on SDG 11 and social housing projects in Cairo, Egypt. 

The introduction emphasizes the importance of evaluating and assessing sustainability development in 
Middle East and North Africa cities and countries, as well as the role that the SDGs play in establishing 
the primary aims and problems to tackle in the pursuit of a more sustainable future. As stated in the 
problem statement, the evolution and application of policies between scales is the challenge with the SDGs 
and the assessment of sustainability. 

The technique consists of three processes that conclude in a final framework of sustainability evaluation 
based on SDG 11. The procedures include a review of existing sustainability evaluation techniques, LEED 
ND, CESBA- MED and the GPRS methodology to provide a list of indicators that are contextualized in 
accordance with the case study. 

The methodology's steps include an analysis of LEED and CESBA- MED, which results in a list of 
indicators classified in categories and described in detail that are common to both methodologies and 
constitute mandatory criteria to one or both methodologies; to filter the selection of indicators, the criteria 
used is that the indicators must be related to the United Nations' Sustainable Development Goal 11 
Sustainable cities and communities; and finally, the indicators are constrained. 

The end result is a collection of indicators that are just linked to goal 11 and compatible with the needs of 
social housing projects in Egypt.  

The recommendation for future developments is to encourage local governments and entities to invest in 
plans for urban planning that are focused on sustainable development. The first step in directing policy 
toward sustainable alternatives is to recognize sustainability as a matter that impacts all dimensions of a 
city, not only new development of individual buildings or residential compounds. 

The next step for the city is to design and implement an assessment tool and method that includes all 
dimensions of sustainability and urban dynamics as part of the normative protocols to ensure the 
application of the measurement as a mandatory feature in all planning and resource distribution 
instruments, relying on the sustainable development goals and a stakeholder’s analysis to define more 
precise targets. 
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