

  heritage-05-00141




heritage-05-00141







Heritage 2022, 5(3), 2689-2731; doi:10.3390/heritage5030141




Article



Heritage Buildings’ Façades as Facilitators for Local Sustainable Development: The Case of Cairo’s El Korba Area



Virginia Bassily, Toka Abufarag[image: Orcid] and Sherif Goubran *[image: Orcid]





The Department of Architecture, School of Sciences and Engineering, The American University in Cairo, New Cairo 11835, Egypt









*



Correspondence: sherifg@aucegypt.edu







Academic Editors: Claire Smith, Lilia Lucia Lizama, Israel Herrera and Alok Kumar Kanungo



Received: 30 July 2022 / Accepted: 8 September 2022 / Published: 15 September 2022



Abstract

:

Previous research has highlighted the correlation between the design of the built environment and sustainable development, underscoring how buildings have the potential to accelerate the realization of the SDGs. However, the specific contribution of built heritage to the SDGs have been seldom studied, and little research has attempted to link built heritage architectural features with sustainable development. This research examines how heritage façades, and the street-level activities they instigate, contribute to local sustainable development. The researchers build on existing knowledge to develop a framework that links façade features with the SDGs. The framework is used to re-examine several case studies in El Korba, located in Heliopolis, Cairo (Egypt). Many researchers have studied this area architecturally, historically, and socially, but no research has studied its possible contribution to local sustainable development. The findings highlight how those heritage façades serve as a means for sustainable development on the social, economic, and environmental levels. The paper also underscores how the deterioration of this built heritage location risks diluting the architectural features that drive their contribution to the SDGs. The findings also substantiate several of the connections in the framework, which enables future researchers to link the design features of heritage building façades and the SDGs and document how different built heritage locations support sustainable development.
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1. Introduction


Initially, the notion of cultural heritage only considered “objects of culture” [1], which included historical monuments, groups of buildings, or sites of “outstanding universal value from the point of view of history, art or science” [2]. However, since the 1960s, researchers have been working to institutionalize a more holistic definition of heritage, which combines intangible inheritances [1]. These types of intangible assets are non-physical by definition and comprise “oral traditions and expressions, including language as a vehicle of the intangible cultural heritage; performing arts; social practices, rituals, and festive events; knowledge and practices concerning nature and the universe; [and] traditional craftsmanship” [2]. “This broader interpretation of heritage marks a shift in the understanding of heritage space” [1]. In this holistic definition, things such as “the everyday” of the people who live in or visit a historical site become part and parcel of the location’s heritage. The expanded definition thus combines both the tangible and intangible, rather than separating them into two different categories of heritage.



The developments in the definition and understanding of heritage are critical for studying how built heritage contributes to sustainable development. Understanding that built heritage represents tangible and intangible physical value, and it is through its tangible and visible layers that the built space physically hosts and facilitates the opportunities for maintaining its intangible values. This cyclical understanding is more fit for locations where heritage and traditions are very closely knit in the communities and everyday actions, especially those living in historical residential areas [3]. The daily activities of inhabitants and users of spaces can be considered critical to a location’s heritage, which are facilitated by the material component of the space [4]. More importantly, the physical space that enables and facilitates such activities becomes a prerequisite for maintaining and supporting the living heritage of a site [3,5,6,7,8,9,10].



Researchers have studied the correlation between building design and street social activity. Theorists have also stressed the importance of place-making and social interaction between people in the design of cities. For instance, in the “5 Rules for Designing Great Cities”, Jan Gehl points to the need to design for multisensory experiences, making public life the driver of urban design [8]. Moreover, in “Eyes on the Street”, Jane Jacobs [10] argues that buildings promoting social activities on the street yield better surveillance. In The Production of Space, Henri Lefebvre [11] urged designers and architects to focus on the actual “production of space” rather than the “things in a space”. Lefebvre’s seminal work proves that human interactions with a building and with one another are more important than the objects a space holds.



Building façades have a key role in promoting social activity on the street, acting as the membrane that mediates between open and enclosed spaces and as an enabler for many activities and interactions. Lefebvre highlights that “[in] designing a façade and its ornamentation, the architect helps animate the street and contributes to the creation of urban space” [11]. That is because it is at the building façade threshold that people are either entering, exiting, window-shopping, talking on the phone, or interacting in many other ways [7]. These interactions make for a healthy community, as was proven by theorists [8,9,10,11] and by research [7]. Thus, if we are to consider that the material dimension of built heritage is the enabler of intangible heritage continuation and development, it logically follows that building façades are an influential parameter in this cycle since they are visibly recognizable and permanent, and thus able to influence communities directly and immediately [4]. Specifically, for the majority of people who do not occupy heritage buildings, façades are the most present and visible feature for these buildings, which can transfer and encourage sustainability practices indirectly [4].



The contribution of the built environment to sustainability and the Sustainable Development Goals (SDGs) has been a topic of interest for many researchers [12,13], including how different qualities of buildings and how various building components can help accelerate the realization of specific SDGs [14,15]. However, less research has focused on how existing buildings, especially built heritage, have continued, and could continue to contribute to local development that is both sustainable and culturally adapted. Specifically, heritage sites could contribute to the 2030 Agenda’s five key themes: people, planet, prosperity, peace, and partnership, commonly known as the 5Ps [16], since sites of lived heritage are usually strongly connected to the social, economic, cultural, and environmental dimensions of a location.



Aim and Scope


This study explores the realization of these forms of thriving street and building design theories while drawing connections between heritage buildings and the SDGs. The research focuses on the ability of façade features to activate social, economic, and cultural activities on the streets, enabling types of social interactions that can support local development. To achieve this, the research develops and tests a framework that links the SDGs with the historic built environment.



The paper starts with a brief review of previously published street activity analysis methods and works linking SDGs with the built environment. The paper then develops its theoretical and methodological frameworks, which apply to El Korba’s case in Heliopolis, Cairo (Egypt). Two sets of analyses are presented. The first studies the area’s current condition, highlighting the heritage façade’s contribution to the SDGs. The second compares the original design of the area to the current state, underscoring the deterioration in the character and features of the façades, which is threatening their continued contribution to local sustainable development. Finally, the paper synthesizes in the conclusion the findings and recommendations for using the proposed frameworks.



Therefore, the paper ultimately aims to propose and validate, by means of a case study, that building facades could be a good indicator of the local sustainability potential of built heritage, in terms of their direct and indirect contributions to the SDGs. Specifically, we draw on previous work that links visible façade features to street activity and on research that validates the contribution of heritage spaces to the SDGs. The outcome is a framework that fosters links between façade features and the SDGs by means of the type of environmental, cultural, social, and economic opportunities they afford to a location. We utilize this framework to examine a case study in Cairo.





2. Literature Review


2.1. The Link between Physical Building and Street Attributes and Human Activities


Several researchers have markedly studied the relationship between activity levels and the built environment. Vikas Mehta’s research on the characteristics of lively streets [16] examines 11 physical attributes of streets that can contribute to lively communities. These 11 physical attributes are [17]:




	
Variety of goods and services on the block segment;



	
Number of independent businesses on the block segment;



	
Degree of permeability of the street front on the block segment;



	
Degree of personalization of storefront on the block segment;



	
Number of community places on the block segment;



	
Percentage of articulation of street front on the block segment;



	
Number of public seating (noncommercial) on the block segment;



	
Number of commercial seating (chairs) on the block segment;



	
Average sidewalk width on the block segment;



	
Percentage shade and shelter from trees and canopies on the block segment;



	
Amount of other street furniture and physical artefacts on the block segment.








Mehta’s findings show that street users are concerned to an equal extent with the street’s land use, social levels, and physical aspects. The analysis also showed that diversity in seating contributes significantly to the occurrence of stationary and social activities in the street [17]. Furthermore, Mehta and Bosson [17,18] confirmed that street liveliness is correlated with its physical characteristics. Mehta et al.’s results [17,18] revealed that commercial seating, public seating, variety in block functions, independent businesses, and places for community gathering increased the level of social interaction. Hassan et al. [7] also studied the correlation between ground-floor design and activity patterns. They specifically examined the patterns of ground-floor façade design and the occurrence of what is labeled as “staying activities”; these are sitting and standing activities such as “socializing, eating, watching, window-shopping, buying and selling, or talking on the phone” [7]. They extracted several parameters that have an impact on the occurrence of these activities. These parameters are:




	
Complexity and architectural character: Referring to the “façade articulation, scale, and rhythm, and human-scale…this includes texture, size, color, façade irregularity [niches, recesses, etc.] and shape” [7]. This parameter can also relate to one of the 11 physical attributes mentioned in Mehta’s research, “Percentage of articulation of street front on the block segment” [17].



	
Permeability: This refers to physical and visual permeability. Physical permeability allows people to get into and out of the façade threshold. Visual permeability enables people to see the activities beyond the façade threshold. This parameter relates directly to physical attribute number 3 in Mehta’s research, which is the “Degree of permeability of street front on the block segment” [17].



	
Territoriality and personalization: Referring to the residents and shopkeepers marking their territory and how that causes better surveillance and, therefore, a sense of security in the area, as proven by Jane Jacobs’ theory [10]. This can be through personalization where people, for example, put signs, decorative elements, seats, shades and canopies, flower boxes or landscape areas, and fences or shrubs that define territories [7]. This relates directly to physical attribute number 4 mentioned in Mehta’s research, “Degree of personalization of storefront on the block segment” [17].



	
Enclosure: This refers to the degree to which streets and public places are defined visually by buildings, walls, trees, and other elements, as was put forward by Voltolini [19]. The enclosure is another factor that creates a sense of security among the area’s users. Majdi M. Alkhresheh mentions in his research on enclosure that researchers seem to agree that an ideal enclosure ratio (i.e., between building height and street width) lies anywhere between 1:1 and 1:3 [20] and that the minimum is an enclosure ratio of 1:6 [20].



	
Building ground-floor use: This parameter refers to the ground-floor spaces that overlook the street and have a huge role in promoting sidewalk activity. Examples of such spaces can be restaurants, cafes, and stores. Moreover, this parameter relates directly to physical attribute number 1, “Variety of goods and services on the block” [17], physical attribute number 2, “Number of independent businesses on the block segment” [17], and physical attribute number 5, “Number of community places on the block segment” [17].



	
Physical comfort: The user’s physical comfort encourages the user to participate in staying activities on the sidewalk. Physical comfort includes options for seating such as benches, chairs, stools, ledges, and short walls, etc. [7]. It also provides protection from the weather, including shading from the sun and heat. Furthermore, this parameter relates directly to several of the 11 physical attributes mentioned in Mehta’s research, namely “Number of public (noncommercial) seating on the block segment” [17], “Number of commercial seating (chairs) on the block segment”, [17], and finally, “Percentage shade and shelter from trees and canopies on the block segment” [17].








Hassan et al. [7] applied their analysis methodology to a series of streets in Cairo, Egypt. They found that areas of the streets that were highly active and featured more pronounced social activities successfully addressed the six parameters they extracted and highlighted that the less active portions of the streets had one or more of these parameters lacking. Their findings proved the connection between the built environment and the activity levels of a given street and provided a verified framework that can be used to extrapolate potential social interaction levels by analyzing building façade design. Said otherwise, the parameters proposed by Hassan et al. [7] can be used as a framework for understanding how built environment features enable activities on the street and how the presence or absence of the six parameters could result in expected changes to a street’s liveliness. Lotfata et al. [19] also shed light on the impact social activity has on urban social sustainability in their study of Bagdat Street in Turkey, where social activities on the street—specifically socio-cultural activities—increase the sense of belonging and, therefore, the level of urban social sustainability in the street.




2.2. The SDGs, Built Heritage, and Human Activity


The introduction of the 2030 Agenda and the SDGs in 2015 marked a new era for sustainable development practices and research. The goals established a clear direction for action [21], provided a balanced focus on human, environmental, economic, and governance issues [16], and offered a stable definition supported by global, national, and local commitments [22,23,24,25]. Much of the research that utilizes the SDGs analyzes the links between the goals and the different economic sectors or fields of economic activity [14,15,26,27,28]. For the built environment, this meant that issues that usually fell beyond the focus of “green” architecture became increasingly relevant for designers to consider and address.



Lynch and Mosbah specifically identify connections to SDG 1 targets that are focused on reducing the exposure to climate-related events, SDG 9 targets that are focused on building infrastructure that is supportive of economic development and human wellbeing, and the different targets of SDG 11 that emphasize the role of cities to be directly related to the construction work in the built environment [29]. Goubran et al. also point to the role of buildings and the construction sector in achieving the renewable energy goals within SDG 7, ensuring sustainable consumption and production targets in SDG 12, and attaining the climate adaptation target of SDG 13 [30]. Di Foggia relates energy efficiency in buildings and construction to SDGs 11 and 13 [28]. Many published reviews highlight that most of the available research focuses on analyzing the relationship between existing practices and the SDGs, rather than exploring the means of integrating the agenda into new standards and methods or using the goals and targets for informing planning decisions [23,31,32,33]. A smaller group of published works suggested that construction and the building sector can contribute to an array of targets across all the SDGs, with recent works suggesting that creative and interdisciplinary architecture can contribute extensively to all 17 SDGs [12,34].



By studying published work, we draw clear connections between built heritage and the SDGs and highlight appropriate individual links between built heritage and the targets of the 2030 Agenda. Stemming the review of published work on the topic, we extract the following themes linking historical built environments to the SDGs (Table 1 outlines these connections and the relevant sources that justify their linkage):




	
Heritage and human wellbeing: by controlling urban density, maintaining heritage sites’ culturally rich architectural experiences, and reducing the need for new buildings;



	
Heritage education: by using heritage locations to help individuals gain practical and space-adapted sustainable education, as it links to culture, sustainable economic models, and environmental design techniques;



	
Heritage and gender: in terms of built environment safety factors as well as the translation of intangible heritage practices into productive economic activities;



	
Heritage and tourism: the interplay of factors in the built environment with the economic prosperity of the site resulting in a thriving touristic destination;



	
Heritage and the creation of sustainable communities: The preservation of the historical buildings’ architectural value ensures the continuation of locally adapted economic and social models and reduces the demand for new buildings;



	
Heritage and combating climate change: sustaining local economic activities, preserving green public spaces, and curbing the demand for new buildings (i.e., reducing development and resource consumption).








Further established research studied the built heritage contribution extent in comparison to the 17 SDGs [4]. This study further corroborated the connection between built heritage and the SDGs we drew on in our framework. SDGs 3, 4, 8, and 11 show up in the study as having a “Very High” contribution level. SDGs 5 and 13 were extracted as having a “High” contribution level. The scale of the contribution levels ranges from “Very High” to “Medium”.




2.3. Research Gaps


While previous research focused on the links between a street’s physical and social attributes, less focus has been given to studying how these tangible and intangible features of heritage sites contribute to and support the realization of the SDGs. To the best of the authors’ knowledge, no published works have attempted to connect built heritage’s physical, social, and sustainability attributes in a unified framework. Such a framework would help researchers and practitioners in the heritage conservation and renewal field align their efforts with global sustainability goals.





3. Methodology


To address the highlighted gap, this research aims to connect the physical attributes of heritage buildings’ facades with the SDGs, mainly drawing on the social, economic, and environmental impact these attributes had on the streets. This is going to be through a series of key steps: using tools available in the literature to analyze the physical features of the built heritage, and the links heritage spaces have with the SDGs. By connecting these two components, the research proposes a new framework that directly links built heritage, social life on the streets, and the SDGs. Figure 1 illustrates the overarching approach of the article in a summarized and visual way.



3.1. Framework Proposed


This research builds on Hassan et al.’s [6] by using the six physical parameters they proposed as proxies for the potential social, economic, and cultural activities on the street. The authors further break down the six parameters into elements to systematize the analysis further. The proposed breakdown is as follows:




	
Complexity and architectural character are studied in terms of (1) ornamentation (types and frequency of occurrence) and (2) shapes (diversity and frequency of occurrence);



	
Permeability is studied in terms of opening (types and number, and the existence of depth behind openings or lack thereof);



	
Territoriality and personalization are studied in terms of the interventions made (i.e., technique diversity, compatibility with the façade, and discretion);



	
Enclosure is studied in terms of (1) the enclosure ratio (between buildings and the street width) and (2) the occurrence of trees (as soft barriers to enhance the enclosure ratio);



	
Ground-floor use is studied in terms of the occurrence of the most popular functions;



	
Physical comfort is studied in terms of (1) environmental comfort (shading and greenery) and (2) seating options (with regards to diversity, safety, and quality).








Beyond the simple study of existing connections and links between the SDGs and the built environment, such as those presented in Table 1, it is essential to integrate the 2030 Agenda into new analytical frameworks that can be used to analyze the built environment more holistically, with the intent to utilize the full transformative potential of the SDGs [45]. While contradictions and trade-offs between the agenda’s targets and goals have been reported [21,23,46,47,48,49,50], analysis frameworks for buildings and the built environment should consider the connections between observable parameters and the SDGs while leaving the direction of these connections to the specific case of application. In applying the analysis frameworks, critical judgment becomes key in determining the strength and direction of connection between different parameters and the SDGs [51].



The synergetic versus trade-off analogy is taken from a previously studied framework that established a way to study the correlations between energy and the SDGs [52]. After cross-examining the SDG links and the built heritage with the physical parameters identified above, it was noted that all the relationships found were synergetic. Thus, the proposed framework draws connections between the six physical parameters of heritage façades and the SDGs based on available research. Table 2 presents the relation between the SDGs and their targets, with the physical parameters identified above, and includes brief reasoning of synergy based on sources shown in Table 1.



Through the links drawn and presented in Table 2, we produce a general framework and analysis process, illustrated in Figure 2. In this framework, the six proposed parameters, which tie activity levels to the built environment and heritage attributes, are directly connected with sustainable development challenges. The outcome is a new analytical framework that can be used to now study the contribution of built heritage to the SDGs.




3.2. Analysis Procedure


The research focuses on the area of El Korba, Heliopolis, in Cairo. As illustrated in Figure 2, and following the proposed analysis process, the physical parameters of the façades are assessed to extract their effects on their correlated SDGs, based on the connections presented in Table 2. Two analyses are conducted:




	(1)

	
In the first analysis, we evaluate the current condition of the area based on site visits conducted in the years 2021 and 2022 (documented in photos).




	(2)

	
In the second, we compare the current state to the area’s original condition based on images taken in the early 1900s. This second analysis aims to extract the patterns of deterioration and their consequences on the continued contribution of El Korba to SDGs.









In the analysis, which is mainly presented visually in the article, specific locations in case study figures have been enlarged and labeled separately with a numbering system based on the relevant parameter (referring to the list presented in Section 3.1). For example, P1.1 indicates that this is the first relevant enlargement for parameter 1, P1.2 indicates the second relevant enlargement for parameter 1, and so on. These enlarged points in the diagram are then referred to in the analysis text and tables as evidence of the presence of the respective parameters.




3.3. Case Study Description: El Korba, Heliopolis, Cairo (Egypt)


As Figure 3 shows, Heliopolis was initially designed in 1906 as two “oases” that were to be connected by a big avenue. The first oasis (where El Korba is now) was a residential area for high-income residents, including foreigners, while the second oasis, much farther from Cairo, was designed to house lower-income groups [53]. Later, during the 1950s and 1960s, the old part of Heliopolis became its center, which is now known as El Korba. El Korba has continuously been recognized for its distinctive social life, stimulated by its unique architectural character, which is apparent in Figure 4. This is because El Korba has several exceptional urban design features and elaborate building façade designs that are not present in other locations in Cairo.



Later, specifically during the Infitah (globalization) era of the 1970s and 1980s, Heliopolis went through uncontrollable changes and expansions that resulted in shifts, and even deterioration, in the area’s urban character and façade designs [53], as could be seen from Figure 5. While El Korba continued to include many commercial and mixed-use functions, the newly developed buildings in the area were mainly residential [53]. As Figure 6 shows, despite losing some of its appeal, nowadays El Korba remains one of Cairo’s most popular social gathering places [55,56]. In her study [56], Caroline Nassif asked people about the public spaces they enjoyed being in the most, and among the first listings was El Korba. Another study by Muhammed Eldaidamony et al. [56] confirms this success in stimulating social activity by noting that the locations of commercial activities were mainly intense, either close to or inside Heliopolis’s maintained buildings as opposed to the newer buildings. With this, researchers agree that while the El Korba district is still one of the most diverse districts commercially and socially, it is in danger of actual deterioration due to the lack of consideration for the users’ needs in a planned and regulated way [55,56].



El Korba’s historical background is key to conducting a successful case study for testing the framework proposed in this study. Depending on the original images taken from El Korba after its construction in the early 1900s, the study can highlight how alterations and deterioration in the building façades have impacted its potential continued contribution to local sustainable development and the SDGs. Therefore, we will be stressing the effects of these façade alterations in the analysis and discussion. The changes include, but are not limited to: the addition of outdoor air-conditioning units following the proliferation of HVAC; the prominence of billboards, advertisements, and signs because of the infitah; and finally, the inclusion of diverse modern materials and eclectic colors that do not respect the local identity of the El Korba area [53].



To analyze the case studies, the researchers have conducted a series of site visits. The intent of these visits was to document façade features, street activities, study the relationship between the building features and the street activities (i.e., documenting how people interact with the building façades on the ground floor and upper floors), and to study the environmental characteristics of the façades (i.e., by visiting the locations at different times during the day). The research team recorded these observations using pictures, maps, and sketches, complemented with written notes. The research team also recorded visible deterioration in the façades and their features, as well as alterations or changes made to the façade which were visible from the street. To transfer the knowledge gained by this site visit to the reader, the researchers selected some images and annotated them with the different features and information recorded. This approach helped condense information in a format that is easy to read. A series of photos from these visits is shown in Figure 7, Figure 8, Figure 9, Figure 10, Figure 11, Figure 12, Figure 13 and Figure 14 to give the reader a better understanding of the architectural character of the El Korba area.



Depending primarily on visible inspection and observations posed some limitations. These include only recording the range of activities that happened during the visits, limiting the observations of façade features and their deterioration to those only visible from the street level, and only recording environmental characteristics that could be seen or sensed by the common space user. The researchers are aware that some of these limitations could have been avoided if more advanced sensing technologies were used. However, given that the aim of the article is studying how the building façades, a tangible dimension of heritage, facilitates intangible components of heritage, including sustainable development, the interest was to capture the user experience and perception of the façades. Thus, while a more advanced analysis could have revealed more features or insights, they would have exceeded the general user’s experience of the space. Furthermore, and while the images used in the paper do not capture the full details, they serve as a communication tool for the manuscript.



The analysis of the case studies from El Korba is broken down into three levels. The first is the street level analysis, which analyzes three streets in the El Korba area (Baghdad, Ibrahim El-Lakkani, and Al-Ahram Streets) with regards to the parameters present in each street. The second level is the building level analysis, where certain buildings were chosen from each of the streets to be examined further. Lastly, the third level is the comparison analysis between the original design of Baghdad Street and its current state. For this, we depend on available images retrieved from archives.



The images of each of the streets, buildings, as well as the comparison images, are annotated by marking (in the reference images) the certain elements that highlight the presence of each parameter, respectively. Then, after each reference image in each of the levels, the elements for each parameter in that level is zoomed in for a closer analysis. This analysis is presented in a table that summarizes the details of each of the marked elements and the SDGs that are consequently present, based on the framework. Afterwards, a written summary discusses the reasoning for the presence of each element. At the end of each level (street, building, and comparison) there is a brief discussion of the most prominent SDGs that are present in each of the levels. Figure 15 presents this structure more clearly.





4. Case Studies from El Korba


4.1. Street Level Analysis


Firstly, an analysis is provided for three prominent streets in the area: Baghdad, Ibrahim El-Lakkani, and Al-Ahram Streets. The analysis is presented visually in Figure 16, Figure 17, Figure 18, Figure 19, Figure 20, Figure 21, Figure 22, Figure 23 and Figure 24, which highlight the occurrence of the six parameters, and Table 3, Table 4, Table 5, Table 6, Table 7 and Table 8, which discuss the elements for each parameter marked and the SDGs present according to the methodological framework presented earlier in this research.



4.1.1. Complexity and Architectural Character (P1)


Ornamentations (types and frequency): There is a great diversity in ornamentations as seen in the case studies. In Baghdad Street (Figure 16), stucco decorations can be seen in P1.5 in the spandrels of the arch, as well as the decorations in the balcony’s parapet. Furthermore, in P1.8, similar stucco decorations are found in the spandrels of the arch. In Ibrahim El-Lakkani Street (Figure 17), ornamentations can be found in the parapet of the tower in P1.3, and in P1.4, stucco ornamentation is found in the spandrels of the arch. There is also an intricate wooden canopy around one of the towers, as seen in P1.6. In Al-Ahram Street (Figure 18), ornamentations can also be found in P1.3 in the windows below the church’s dome, and other similar windows can be found below the bigger dome in P1.4. Moreover, in P1.5, a decorative element is found around the main entrance’s arch. Lastly, in P1.7, a stucco medallion is found in the spandrel of the arch. These ornamentations also appear frequently throughout the building facades. Shapes (types and frequency): There is also a diversity of shapes that is apparent, as seen in Figure 2, Figure 3 and Figure 4. In Baghdad Street (Figure 16), for instance, there is a diverse range of arch shapes and sizes; there are: pointed (P1.1 and P1.3), triangular (P1.4), round trefoil (P1.5), pointed trefoil (P1.6 and P1.8), and flat arches (P1.7). There are also rectangular shapes for the windows in P1.2. In Ibrahim El-Lakkani Street (Figure 17), the present arch shapes are: Tudor (P1.1), flat (P1.2), round (P1.4 and P1.9), ogee 3-centered (P1.5), and pointed (P1.7), and a set of 3-round arches found in P1.10. Additionally, in P1.3, there are knob-shaped decorations in the paneled parapet wall of the tower.



In Al-Ahram Street (Figure 18), the arch shapes present are round (P1.2 and P1.5), 3-pointed (P1.7), round trefoil (P1.7), segmented (P1.8), and 3-centered (P1.9). There are also rectangles (P1.1), small round domes (P1.3), a bigger round dome (P1.4), and square windows (P1.6). The occurrence of different shapes in the street-level analysis of Baghdad and Ibrahim El Lakkani Streets is quite frequent; it is much less frequent, however, for Al-Ahram Street.




4.1.2. Permeability (P2)


Openings (types, frequency, and depth): Throughout all the streets there is an evident presence of permeability. In Baghdad Street (Figure 16), there is a frequent presence of a diverse range of openings such as windows, arches, as well as other openings for terraces.



In Ibrahim El-Lakkani Street (Figure 17), there is permeability, mainly through the presence of the arcade on the ground floor (P1.2) with glass storefronts for the users to see the goods on display inside, and through windows on the consecutive floors above (P2.3) until the roof (P2.1).



In Al-Ahram Street (Figure 18), there is permeability in the presence of an arcade at the entrance of the church (P2.1), and in the terrace openings such as those in P2.2. Overall, Al-Ahram Street shows the least permeability of the three case studies.



Unfortunately, many of the present openings in the three streets have been blocked by the users, thus removing the depth factor behind them, as will be explained in the third section of the results: Comparison Between Original and Current Design.




4.1.3. Territoriality and Personalization (P3)


Intervention (technique diversity, compatibility, size, and discretion): The main technique used to express territoriality and personalization is the use of signs for the stores in the streets. This can be seen in Baghdad Street (Figure 16) in P3.1 and P3.2, and Ibrahim El-Lakkani Street (Figure 17) in P3.1. In Al-Ahram street (Figure 18), however, another technique appears, which is the use of canopies to create a shared space underneath for users to interact within (P3.1). Moreover, in Ibrahim El-Lakkani Street (Figure 17), store owners use the technique of displaying their merchandise outdoors as a way of marking this part of the sidewalk as theirs and to attract walkers into their stores. The use of arcades is the last technique found (P3.3) in Baghdad Street (Figure 16); this technique also applies in Ibrahim El-Lakkani Street (Figure 17).




4.1.4. Enclosure (P4)


Enclosure ratio: The ratios of building height and street width for Ibrahim El-Lakkani Street and Baghdad Street (Figure 16) are quite good. The buildings on Ibrahim El-Lakkani Street (Figure 17) are 3-story buildings (including the enclosed roofs), making a height of around 11m, with attached towers that are around 14 m (which will serve as the total building height). This makes an enclosure ratio of 1:1.7, as the street width is 25 m. According to Alkhresheh’s research, this lies within the ideal range of enclosure [20]. The buildings on Baghdad Street (Figure 16) are 4-story buildings (including the enclosed roofs), making a height of around 14m, with attached towers that are around 17m (which will serve as the building’s total height). This makes an enclosure ratio of 1:1.4. This is so far the best ratio, and, according to Alkhresheh’s research, lies within the ideal range of enclosure [20].



Trees: The presence of trees near the buildings on all three streets helps reduce the usable street width, making the enclosure ratio better. This can be seen in the overall picture for all three streets in Figure 16, Figure 17 and Figure 18. The presence of trees also helps in another way. In Baghdad Street (Figure 16), the street is divided into two by a very thin island in the middle with planted trees. This cuts the ratio of 1:1.4 in half, making it 1:0.7. In some cases, this might be considered claustrophobic [20]; however, in this case, it is not for a few reasons. The first is that the barrier used to divide the street is a soft barrier (greenery) as opposed to solid barriers. The second is that it is a much shorter barrier than the surrounding building heights. Lastly, the barrier is not continuous, strictly speaking, because the trees are planted with about 1.5–2 m in between.




4.1.5. Ground-Floor Use (P5)


Popular spaces (functions and frequency): The ground-floor functions are quite successful in all three streets. For instance, on Baghdad Street (Figure 16), there are cafés (P5.2), furniture (P5.1), retail (P5.1), jewelry (P5.1), and phone carrier stores (P5.3). In Ibrahim El-Lakkani Street (Figure 17), there are banks (P5.1 and P5.2), shoe stores (P5.2), and retail stores (P5.3). Finally, on Al-Ahram Street (Figure 4), there are restaurants (P5.1 and P5.3) and retail stores (P5.2). All these successful functions are very frequent across the ground floors of the buildings on these streets.




4.1.6. Physical Comfort (P6)


Shading and greenery: The use of trees and shading devices is evident on all three streets. On Baghdad Street (Figure 16), there are many trees to provide shading near the buildings (P6.1, P6.2, P6.3, P6.4, and P6.5). There are also the arcades (overall picture) to provide shading for the users browsing the stores on the ground floor. This provides a comfortable atmosphere for users to interact with the buildings and be social without physical harm from the weather. On Ibrahim El-Lakkani Street (Figure 17), some trees also provide shading (P6.1 and P6.2). Finally, on Al-Ahram Street (Figure 18), there are trees that provide shading (P6.1, P6.2, P6.3, P6.4, P6.5, and P6.6).



Seating options (diversity, safety, and quality): There are several seating options on all three streets. Behind the arcades on Baghdad Street (Figure 16), there are often chairs in front of stores where store owners sit to contemplate the street and welcome people willing to come in. However, there is no seating outside the arcades for the lack of shading devices to protect these seats from the sun. On Ibrahim El-Lakkani Street (Figure 17), there is the same style of seating as on Baghdad Street (behind the arcades), and not on the street itself. On Al-Ahram Street (Figure 18), there are no arcades, but there is outdoor seating for the restaurants (P6.1), because they are protected from the sun by the big canopies that shade them.



As seen from the street-level analysis results, some SDG links stood out and were irrefutably corroborated using the case studies. Some parameters were more definitive in their connections with the proposed SDG links and required no further testing or evidence. Others are intuitively relevant but require further qualitative corroboration. To start, P1 (complexity and architectural character) is strongly linked with SDG 11 as it advances its targets related to safeguarding the world’s cultural heritage and creating sustainable human settlements. For P3 (territoriality and personalization), SDG 8 is evidently linked in 2 out of the 3 case studies as the personalized store signalization adds to the economic value of the street. SDG 8 is also linked to P5 (ground-floor use) effortlessly as it is a parameter that focuses on diverse economic functions, strengthening the SDG targets. P4 (enclosure) and P6 (physical comfort) are linked to SDG 13 in case studies where trees were present, adding to the methods of combating climate change.





4.2. Building-Level Analysis


Secondly, an analysis is provided for one distinct building in each of the chosen streets in the street-level analysis. These can be found in Figure 25, Figure 26, Figure 27, Figure 28, Figure 29, Figure 30, Figure 31, Figure 32 and Figure 33, which highlight the occurrence of the six parameters, and Table 9, Table 10, Table 11, Table 12, Table 13 and Table 14, which discuss the elements for each parameter marked and the SDGs present according to the methodological framework presented earlier in this research. Following this, a write-up discusses in more detail the analysis, and why each parameter was marked as present in these buildings’ designs.



4.2.1. Complexity and Architectural Character (P1)


Ornamentations (types and frequency): On the building level, the intricate ornamentations appear more clearly up close, in the different stucco designs on the façade features. For instance, on the building on Baghdad Street (Figure 25), there are stucco ornamentations on the paneled parapet wall in P1.1, another ornamentation design for the parapet in P1.3, and more stucco ornamentations on the building’s facade in P1.6, P1.7, and P1.8.



On the building on Ibrahim El-Lakkani Street (Figure 26), there is ornamentation on the wooden shading device in P1.1. There are also other ornamentation designs below balconies (P1.3), above arches (P1.4), on parapets (P1.5), and on the façade itself in the form of stucco medallions (P1.9).



On the building on Al-Ahram Street (Figure 27), there are ornamentations in the form of various stucco designs on the spandrels of arches (P1.1, P1.2, P1.3, and P1.8), on parapet designs (P1.4, P1.6, and P1.7), and in the form of medallions (P1.1 and P1.3).



Shapes (types and frequency): There is an even greater diversity in shapes that appears up close in the different façade features. On the building on Baghdad Street (Figure 25), there are different parapet shapes (P1.1, P1.3, and P1.9) and different types of arches including draped (P1.2), flat (P1.4), and 3-pointed (P1.5).



On the building on Ibrahim El-Lakkani Street (Figure 6), the shapes that appear are many as well. There is an onion dome (P1.1), a horizontal wooden shading device with a unique shape of crenellations (P1.2), and several arch shapes that include triangular (P1.6), 4-centered (P1.7), and flat (P1.8).



On the building on Al-Ahram Street (Figure 27) there is a very interesting phenomenon that appears, which is the combination of several arch shapes in one. This can be seen in P1.5 and P1.8 where the arches combine between the triangular arch and the shouldered arch. There are also round trefoil arches (P1.3), 3-pointed arches (P1.6), and round arches (P1.7) for the different balconies of the building.




4.2.2. Permeability (P2)


Openings (types, frequency, and depth): Frequent permeability is met in all three buildings with windows, arcades, balconies, and terraces. On the building on Baghdad Street (Figure 25), there are terrace openings on the roof (P2.1), arched terrace openings in P2.2 and P2.3, and an arcade on the ground floor (P2.4).



On the buildings on Ibrahim El-Lakkani Street (Figure 6) and Al-Ahram Street (Figure 27), permeability is met mainly with terrace openings. In Figure 5, there are terrace openings on all floors (P2.1 and P2.2) and an arcade on the ground floor (P2.3). Moreover, in Figure 6, there are terrace and balcony openings on all floors (P2.1, P2.2, and P2.3).



There is, however, a problem with the depth behind these openings, as many are blocked, as can be seen in the overall picture in Figure 4 of the building on Baghdad Street, on the first floor. This can also be seen in the overall picture in Figure 5 of the building on Ibrahim El-Lakkani Street, on the second floor.




4.2.3. Territoriality and Personalization (P3)


Intervention (technique diversity, compatibility, size, and discretion): There are several techniques used to create territoriality and personalization that appear in the building-level analysis that were not apparent in the street-level analysis. For example, on the building on Baghdad Street (Figure 25), there appear to be plants growing on the roof (P3.1). This indicates that someone tends to them regularly, subtly marking this zone as theirs. Moreover, the arcade on the ground floor (P3.2) allows the store owners to express territoriality and personalization without compromising the façade’s character, as will be seen in the other cases.



On the building on Ibrahim EL-Lakkani Street (Figure 26), there is territoriality in the use of shading canopies (P3.1) to allow owners of this space to mark it as belonging to their territory. On the ground floor, there is also an outdoor display of goods (P3.2), which is a very strong way to mark territory and express personalization or identity, but it compromises the character of the building, as seen from the sidewalk. Finally, there are store signs (P3.3), which is the most popular technique of expressing personalization but also harms the character of the building.



On the building on Al-Ahram Street (Figure 27), the main expression of territoriality and personalization is through the huge store signs on the building’s ground floor façade (P3.1), which completely ruins the building’s character.




4.2.4. Enclosure (P4)


Enclosure ratio: On the building level, the enclosure is met mainly with arcades on the ground floors of the buildings. This is the case for the buildings on Baghdad and Ibrahim El-Lakkani Streets (Figure 25 and Figure 26, respectively). Considering an approximate height of 4 m for the ground floors of these buildings, and an approximate width of 3 m between the storefronts and the arcade, the enclosure ratio would be around 1:1.3. This is within the ideal range according to Alkhresheh’s research [20]. It can be seen on the building on Baghdad Street (Figure 25) in P4.1 and on the building on Ibrahim El-Lakkani Street (Figure 26) in P4.1. As for the building on Al-Ahram Street (Figure 27), the only weak sign of enclosure is in the recessed zone on the ground floor in P4.1, for which there is not a strict enclosure ratio that could be calculated.



Trees: The presence of trees near the buildings helps with increasing the sense of enclosure, especially for the buildings on Baghdad and Ibrahim El-Lakkani Streets (Figure 25 and Figure 26, respectively), where they are placed near the arcades, enhancing the sense of enclosure as perceived from inside the arcades.




4.2.5. Ground-Floor Use (P5)


Popular spaces (functions and frequency): There is a frequent occurrence of needed functions on the ground floors of buildings on all three streets, which enhances the interaction levels on the sidewalks and near the buildings. In the building on Baghdad Street (Figure 25), for example, there are several needed store functions (P5.1, P5.2, and P5.3). Moreover, in the building on Ibrahim El-Lakkani Street (Figure 26), there are retail (P5.1) and jewelry shops (P5.2), as well as restaurants (P5.3). In the building on Al-Ahram Street (Figure 27), there are also retail shops (P5.1) and jewelry shops (P5.2).




4.2.6. Physical Comfort (P6)


Shading and greenery: There are several aspects of shading and greenery that can be seen and experienced on all three streets. By the building on Baghdad Street (Figure 25), the use of trees provides physical comfort through shading for the users. Added with the arcade on the ground floor, which provides strong shading, this allows them to interact freely with the building’s ground-floor functions. This can be seen in P6.1, P6.2, and P6.3.



By the buildings on Ibrahim El-Lakkani and Al-Ahram Streets (Figure 25 and Figure 26, respectively), there is one tree (Figure 26, P6.1, and Figure 27, P6.1) that provides shading, but there are not enough trees across the buildings’ sidewalks. However, by the building on Ibrahim El-Lakkani Street (Figure 26), the arcade (overall picture) provides strong and sufficient shading, and in the building on Al-Ahram Street (Figure 27), the recessed zone (P6.2) provides some shade for the users in that zone.



Seating options (diversity, safety, and quality): The seating options on the building level are lacking for all three streets. Behind the arcades of the buildings on Baghdad and Ibrahim El-Lakkani Streets (Figure 25 and Figure 26, respectively), there are occasional chairs for shop owners, but other than that, there are not many outdoor seating options for the buildings chosen for the case studies, for lack of safety in any other zone besides inside the arcades.



There were also SDGs in the building-level analysis that were evidently linked to the physical parameters through the case studies. For instance, P1 (complexity and architectural character) is directly aiding in SDG 11 by affecting the status of preservation of world cultural heritage. As for P3 (territoriality and personalization), it is affecting SDG 8 through the driving of economic activity through personalized store frontages. In addition, P5 (ground-floor use) is naturally linked to SDG 8 due to the economic nature of the parameter in the context analyzed. Finally, P6 (physical comfort) is linked to SDG 13 due to the presence of trees in the context of the case studies.





4.3. Comparison Analysis


Lastly, we compare Baghdad Street’s original and current design as a third and final analysis. This analysis aims to prove that the historical attributes of the design in this area give it the potential to achieve sustainable goals. In this analysis, the performance of the parameters will be assessed in a comparison table to see the effect of their change in the respective SDGs that each parameter corresponds to.



These can be found in Figure 34, Figure 35, Figure 36, Figure 37, Figure 38, Figure 39, Figure 40 and Figure 41, which highlight the occurrence of the six parameters, and Table 3, Table 4, Table 5, Table 6, Table 7, Table 8, Table 9, Table 10, Table 11, Table 12, Table 13, Table 14, Table 15, Table 16, Table 17, Table 18, Table 19 and Table 20 discuss the elements for each parameter marked and the SDGs present according to the methodological framework presented earlier in this research. Following this, a write-up will discuss the analysis in more detail and why each parameter was marked as present in these buildings’ designs.



4.3.1. Complexity and Architectural Character (P1)


Ornamentations (types and frequency): In comparison with the original design (Figure 34), the faults of the current design (or state) of the buildings appear more clearly. For example, in the current design (Figure 35), the effects of the passing of time and environmental factors clearly appear in the deterioration of the paint and even plaster in some cases (P1.8, P1.11, and P1.12), and in the destruction of some parts, as can be seen in P1.5, where the ornamentation on top of the tower is partially destroyed. In the original design, however, the ornamentations appear much more clearly, and the design is complete with no missing or destroyed pieces.



Shapes (types and frequency): The shapes do not appear to have suffered much change or deterioration over the years. In the original design (Figure 34), there are several arch shapes that include flat (P1.1), 3-pointed (P1.2, P1.7, P1.8, and P1.9), keyhole (P1.3), pointed trefoil (P1.5), and a set of three 3-pointed arches (P1.4) and three keyhole arches (P1.6).



In the current design (Figure 9), we see the same diversity in and frequency of shapes. There are several arch shapes that include triangular (P1.1 and P1.7), 3-pointed (P1.2, P1.3, P1.4, and P1.11), and round trefoil (P1.5), flat (P1.6 and P1.10), and a set of three keyhole arches (P1.13).




4.3.2. Permeability (P2)


Openings (types, frequency, and depth): There has been deterioration in this parameter as well, because of the lack of both physical and visual permeability. In the original design (Figure 34), permeability is evident via the use of several opening types that include terrace balconies (P2.1), terrace openings (P2.2), and arcades (P2.3). All these features in the façade design allowed for physical permeability and visual permeability. This cannot, however, be said for the current design (Figure 35). In P2.1, there is a wooden board that blocks access to the street users of that zone of the building’s ground floor. Another phenomenon also appears that blocks visual permeability, which is advertisements; this can be seen in P2.2 and P2.3. In P2.4 and P2.5 is the last and most common reason of decreased permeability in the current design: blocked terrace openings. Users have been blocking many of the terrace openings in these buildings (whether residential or not) to create more space inside. This deletes the zone between the opening and the actual façade on the upper floors of the buildings, which dramatically decreases visual permeability and harms the building’s architectural character.




4.3.3. Territoriality and Personalization (P3)


Intervention (technique diversity, compatibility, size, and discretion): There Intervention (technique diversity, compatibility, size, and discretion): The parameter of territoriality has also been harmed, or more accurately misused, over the years. In the original design (Figure 34), besides the use of arcades to provide flexibility for users to express territoriality and personalization without harming the building’s architectural character, there is also the use of canopies to mark the space to which the canopy extends as theirs. Because these canopies are simple and are not vibrant or distracting, they do not compromise the building’s architectural character. In the current design (Figure 35), however, territoriality is expressed forcibly in the enclosure of spaces and blockage of openings. This is not only a forceful manner to express territoriality, but it also compromises the building’s architectural character.



The parameter of territoriality has also been harmed, or more accurately, misused, over the years. In the original design (Figure 34), besides the use of arcades to provide flexibility for users to express territoriality and personalization without harming the building’s architectural character, there is also the use of canopies to mark the space to which the canopy extends to as theirs. Because these canopies are simple and are not vibrant or distracting, they do not compromise the building’s architectural character. In the current design, however (Figure 35), territoriality is expressed forcibly in the enclosure of spaces and blockage of openings. This is not only a forceful manner to express territoriality, but it also compromises the building’s architectural character.




4.3.4. Enclosure (P4)


Enclosure Ratio: The enclosure ratio has not changed much between the original design in Figure 34 and the current design in Figure 35. The only change that indirectly contributes to the enclosure is the increase in vehicles in the street, whereas before it was a tramway and the street was used mostly on foot. However, the enclosure behind the arcades has not changed at all.



Trees: The presence of trees has increased over the years. More trees have been planted near buildings to enhance the sense of enclosure on the sidewalks by the buildings.



The enclosure ratio has not changed much between the original design in Figure 34 and the current design in Figure 35. The only change that indirectly contributes to the enclosure is the increase in vehicles in the street, whereas before, it was a tramway, and the street was used mostly on foot. However, the enclosure behind the arcades has not changed at all.




4.3.5. Ground-Floor Use (P5)


Popular spaces (functions and frequency): The parameter of ground-floor use was not harmed throughout the years. In the original design (Figure 34), the functions of the stores on the ground floor met the users’ needs, and in the current design (Figure 35), it still does not fail to do so.




4.3.6. Physical Comfort (P6)


Shading and greenery: The presence of shading and greenery has not changed over the years. As in Figure 34 of the original design, there were arcades (P6.2) and canopies (P6.1) that provided shade. Moreover, in the current design (Figure 35), there are still the arcades (P6.2), and though there are no canopies, there are trees (P6.1 and P6.3) that provide shade as well.



Seating options (diversity, safety, and quality): The seating options have not changed over the years between the original design (Figure 34) and the current design (Figure 35).



Comparatively analyzing the streets allowed us to not only identify which SDGs were corroborated by the case studies, but which were also enhanced or deteriorated based on the case studies’ selected parameters. The results were as follows:




	
The deterioration of the ornamentations in P1 (complexity and architectural character) negatively affects SDG 11 by slowing down its advancement. In turn, preserving such elements will aid in advancing said SDG and should be encouraged.



	
The deterioration in elements of P3 (territoriality and personalization) slows down the progress of SDG 8 related to economic activity. Thus, the encouragement of self-expression and unique store identities should be maintained for the progression of SDG 8.



	
The increase in trees in P4 (enclosure) aids in the progression of SDG 13 and should be further encouraged.








Other SDGs discussed in previous sections, which were proven to be effective, were unaffected by time through our case studies and analysis in this specific context.






5. Discussion and Conclusions


The analysis of the different streets and buildings, and the comparison between the original and current conditions of the area, all produced a unique set of results by which parameters were studied and linked to the possible SDGs they affect. The results of this research point to several specific parameters that have a more significant impact than others on the SDGs and, therefore, on the 2030 Agenda. For instance, it came through the analysis of the case studies that the first parameter (complexity and architectural character) has the most impact on the SDGs. Having a strong local architectural identity that is unique and original helps all of the following SDGs: good health and wellbeing (SDG 3) [35], decent work and economic growth (SDG 8) [40,41,42], sustainable cities and communities (SDG 11) [15,43], and finally, climate action (SDG 13) [15,44]. This points directly to the fact that the historical aspect of the buildings primarily drives their contribution to the achievement of local sustainability. This stems from the multiple roles these elements play in promoting the SDGs through different benefits, including through sustainable building materials, combating environmental problems, enhancing tourism, enhancing cultural value, promoting wellness and health, and many more. Unlike the other parameters with urban dimensions, the complexity and architectural character parameter focuses first and foremost on the buildings’ historic design. This explains why, in the comparison study done between the original and current conditions of El Korba, so many SDGs were only affected due to the deterioration of the ornamentations over the years.



Likewise, when enhanced or deteriorated, all other parameters positively or negatively impacted their corresponding SDGs (based on the framework). For example, the deterioration of permeability caused deterioration in SDG 3 (good health and wellbeing) [35] and SDG 5 (gender equality) [37,38,39], and the deterioration in territoriality and personalization caused a deterioration in SDG 4 (quality education) [36] and SDG 8 (decent work and economic growth) [40,41,42]. At the same time, the enhancement in enclosure caused an enhancement in SDG 5 (gender equality) [37,38,39].



The results also highlighted the multi-faceted and interlinked connections between heritage locations and the SDGs. Thus, while SDG 11 (target 11.4) is the only time the preservation of WHS is clearly stated in the UN’s 2030 Agenda, the preservation of heritage sites can contribute to a larger array of goals and targets. Based on the framework and analysis, SDGs 5 and 8 were the most likely to be further enhanced by preserving historical buildings and environments such as those in El Korba. This is because they are linked to 3 parameters each, making them essential focal points for this study. The synergetic links between SDG 5 and permeability, enclosure, and ground-floor use demonstrate the multiple ways in which gender-related issues may be addressed in the context of El Korba district. Similarly, SDG 8 was linked to complexity and architectural character, territoriality, personalization, and ground-floor use. This synergetic demonstration stresses the importance of an economically driven context and the multiple ways in which that can be achieved. This importance stems from an interlinkage of the above parameters, which give rise to a thriving touristic destination, a key economic activity in heritage-built environments.



Finally, the findings demonstrated how SDG 13 could be achieved in different ways. Combating climate change is one of the main challenges facing humanity. It is essential to note that heritage sites’ effects on combating climate change takes different forms, including preserving and promoting sustainable practices, locally sourced materials, vernacular approaches, methods of living, and preserving trees and greenery. This goes to demonstrate the importance of the preservation of such sites for their environmental benefits. In Figure 42, a summary of the framework of connections is presented which highlights the connections found and supported by previous literature, as well as the connections that were validated and substantiated by the analyses conducted in the case studies.



Limitations and Future Research Recommendations


One of the main limitations of this research is the fact that the investigations were based mainly on human inspection from the site. This subjects the findings from the case studies to several possible types of errors, some of which could be the limited angles of the camera, the lack of precise perception of distance from the photos, and simple errors of the human eye. Therefore, a recommendation for future research could be to address these issues by making use of the recent advancements in certain programs that allow for more accurate computer-vision-based building inspection.



Furthermore, based on the presented summary in Figure 42 above, there are a few different directions for recommendations for future research. The first recommendation stems from the consideration that not all the sustainability dimensions were directly addressed in the six chosen parameters. Since the scope of this research was to draw connections between the SDGs and already-existing parameters from previous research, a possible recommendation for future research could be to follow the same logic used in this paper to come up with more physical parameters that have an impact on the SDGs. Another direction for future research recommendations is finding more SDGs that connect with the built environment.



Finally, all the substantiated connections in summary have a positive correlation with the SDGs, because the parameters chosen were all parameters that have a positive impact on the SDGs. However, based on previous research in this field [21,23,46,47,48,49,50,52], it could be reasonably claimed that the parameters also negatively correlate with the SDGs. Studying those as well would be very helpful in avoiding harmful design practices. Therefore, future researchers could study more case studies to substantiate and identify the direction of the correlation for more connections, either from the framework presented in this research or from more parameters and SDG connections found.
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Figure 1. Summary of research methodology. 
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Figure 2. Analysis framework and process proposed. 
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Figure 3. Original Heliopolis Design in 1920 [54]. 
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Figure 4. Boulevard Ibrahim El-Lakkani. Top: 1920′s [55]. 
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Figure 5. Ibrahim Street (taken by authors, 2020). 
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Figure 6. Baghdad Street (taken by authors, 2021). 
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Figure 7. Baghdad Street (taken by authors, 2021). 
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Figure 8. Baghdad Street (taken by authors, 2021). 
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Figure 9. Baghdad Street (taken by authors, 2021). 
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Figure 10. Ibrahim El-Lakkani Street (taken by authors, 2021). 
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Figure 11. Ibrahim El-Lakkani Street (taken by authors, 2021). 
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Figure 12. Ibrahim Street (taken by authors, 2021). 
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Figure 13. Al-Ahram Street (taken by authors, 2021). 
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Figure 14. Al-Ahram Street (taken by authors, 2021). 
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Figure 15. Clarification diagram of the structure for the case studies section. (* description, ***__*** process). 
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Figure 16. Reference image for the elements present in each parameter on Baghdad Street in El Korba area. The photos were taken and annotated by the authors. (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 
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Figure 17. Reference image for the elements present in each parameter on Ibrahim El-Lakkani Street in the El Korba area (courtesy of Sherif Abou El Gadayel, 2021; annotated by author). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 
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Figure 18. Reference image for the elements present in each parameter on Al-Ahram Street in the El Korba area (photos taken and annotated by the authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 






Figure 18. Reference image for the elements present in each parameter on Al-Ahram Street in the El Korba area (photos taken and annotated by the authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort).
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Figure 19. Complexity and architectural character (P1) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 20. Permeability (P2) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 21. Territoriality and personalization (P3) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 22. Enclosure (P4) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 23. Ground-floor use (P5) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 24. Physical comfort (P6) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 25. Reference image for the elements present in each parameter on building on Baghdad Street (photos taken 2022 and annotated by the authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 
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Figure 26. Reference image for the elements present in each parameter on Heliopolis Company Building on Ibrahim El-Lakkani Street (photos taken 2022 and annotated by the authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 
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Figure 27. Reference image for the elements present in each parameter on building on Al-Ahram Street (photos taken 2021 and annotated by the authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 






Figure 27. Reference image for the elements present in each parameter on building on Al-Ahram Street (photos taken 2021 and annotated by the authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort).
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Figure 28. Complexity and architectural character (P1) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 29. Permeability (P2) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 30. Territoriality and personalization (P3) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 31. Enclosure (P4) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. 
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Figure 32. Ground-floor use (P5) elements present in Baghdad Street (Left), Ibrahim El-Lakkani Street (Middle), and Al-Ahram Street (Right). The photos were taken and annotated by the authors. 
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Figure 33. Physical comfort (P6) elements present in Baghdad Street (Left), Ibrahim El-Lakkani Street (Middle), and Al-Ahram Street (Right). The photos were taken and annotated by the authors. 
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Figure 34. Reference image for the elements present in each parameter at the junction between Baghdad and Ibrahim Street in El Korba area in the 1920s [57] (annotated by authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort). 
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Figure 35. Reference image for the elements present in each parameter at the junction between Baghdad and Ibrahim Street in El Korba area (Photo taken 2021 and annotated by authors). (Annotation Explanation: numbers in the following-colored bubbles indicate the number of the element detected for each of the respective parameters: pink bubbles = P1 Complexity and Architectural Character; blue bubbles = P2 Permeability; green bubbles = P3 Territoriality and Personalization; orange bubbles = P4 Enclosure; yellow bubbles = P5 Ground Floor Use; and gray = P6 Physical Comfort. And bubbles outlined in red are elements that indicate a decrease in the respective parameter). 
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Figure 36. Complexity and architectural character (P1) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter). 
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Figure 37. Permeability (P2) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter). 






Figure 37. Permeability (P2) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter).
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Figure 38. Territoriality and personalization (P3) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter). 






Figure 38. Territoriality and personalization (P3) elements present on Baghdad Street (left), Ibrahim El-Lakkani Street (middle), and Al-Ahram Street (right). The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter).
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Figure 39. Enclosure (P4) elements present on Baghdad Street in El Korba area The photos were taken and annotated by the authors. 
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Figure 40. Ground-floor use (P5) elements present on Baghdad Street in El Korba area The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter). 






Figure 40. Ground-floor use (P5) elements present on Baghdad Street in El Korba area The photos were taken and annotated by the authors. (Annotation Explanation: Elements outlined in red are elements that indicate a decrease in the respective parameter).
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Figure 41. Physical comfort (P6) elements present on Baghdad Street in El Korba area The photos were taken and annotated by the authors. 
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Figure 42. Summary of the framework connections. 
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Table 1. Links between built heritage and the SDGs from published literature.






Table 1. Links between built heritage and the SDGs from published literature.





	Relevant SDG
	Specific Links
	Supporting References





	Goal 3. Ensure healthy lives and promote wellbeing for all at all ages.
	There is a direct link between the transmission of infectious and non-communicable diseases and active neighborhoods. However, mitigation techniques are possible. In addition, improved quality of life for residents is linked to local materials. The preservation of historic buildings made with local materials and can aid in the achievement of this SDG.
	Adlakha & Sallis [35]

Omer & Noguchi [15]



	Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all.
	There is a link between the increase in investment in education (and publicity) related to cultural heritage and the overall conservation of said heritage.
	Wang et al. [36]



	Goal 5. Achieve gender equality and empower all women and girls.
	Increasing factors of safety and inclusion in the built environment can increase the role of women in said environment. These include, but are not limited to, increase in line of sight, increased lighting, enclosure, diversity of activity in ground-floor usage etc. Acts of occupying public spaces and streets by street vendors strengthen and encourage the presence and participation of women, and leads to the displaying of their products that are the result of ICH practices.
	Salih [37]

Darshini & Saumya [38]

Shihan, Mariana & Gregory [39]



	Goal 8. Promote sustained, inclusive, and sustainable economic growth, full and productive employment, and decent work for all.
	The parallel between World Heritage Sites (WHS) and tourism is demonstrated via the sources presented. Tourism directly impacts multiple factors in the built environment, such as ground-floor usage and promoting economic growth on site. Furthermore, WHS must possess unique architectural value and a personalized social dynamic and atmosphere. The interplay of the above factors increase tourism and thus promote sustainable economic growth on site.
	Scheyvens & Cheer [40]

Hosseini, Stefaniec & Hosseini [41]

Gholitabar, Alipour & Costa [42]



	Goal 11. Make cities and human settlements inclusive, safe, resilient, and sustainable.
	The hindering of deterioration of the architectural elements present in historical sites can directly increase the cultural heritage value of the place and thus aid in the achievement of this SDG. Creating and preserving sustainable communities that are a derivative of sustainable building materials helps achieve this SDG as it helps protect natural resources.
	Chalkidou et al. [15,43]

Omer & Noguchi [15]



	Goal 13. Take urgent action to combat climate change and its impacts.
	Preserving historical sites and sustaining their activities (social, economic, and cultural) reduces the demand for new buildings, which helps avoid greenhouse gas emissions. Controlling urban densification creates more room for green spaces and the preservation of trees on site, reducing greenhouse gas emissions.
	Omer & Noguchi [15]

Maes et al. [44]
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Table 2. Relations between SDGs and the physical parameters of heritage sites.






Table 2. Relations between SDGs and the physical parameters of heritage sites.





	
SDG

	
Relevant Targets

	
Physical Parameter

	
Synergetic Reasoning






	
Goal 3. Ensure healthy lives and promote wellbeing for all at all ages.

	
Target 3.3:

By 2030, end the epidemics of AIDS, tuberculosis, malaria, and neglected tropical diseases, and combat hepatitis, water-borne diseases, and other communicable diseases.

	
P2. Permeability

	
Permeability:

Avoiding the transmission of infectious and non-communicable diseases requires mitigation techniques, including openings and multiple walkable routes to a select destination. This can decrease unwanted human contact, making it a synergetic relationship between the parameter and the SDG.




	
P1. Complexity and architectural character

	
Complexity and architectural character:

Ornamentation (and building typologies in general) produced by local materials improve the quality of life for local residents. Protecting these typologies from deterioration lies in synergetic reasoning with this SDG.

[35]




	
Target 3.9:

By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water, and soil pollution and contamination.

	
P1. Complexity and architectural character

	
Complexity and architectural character:

Ornamentation (and building typologies in general) produced by local materials and vernacular techniques improve the quality of life for local residents. The use of common unsustainable building materials (e.g., concrete and bricks) emits hazardous byproducts that harm residents in the long run. Protecting these typologies from deterioration prevents the use of unsustainable building materials and thus lies in synergetic reasoning with this SDG.

[35]




	
Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all.

	
Target 4.7:

By 2030, ensure that all learners acquire the knowledge and skills needed to promote sustainable development, including, among others, through education for sustainable development and sustainable lifestyles, human rights, gender equality, promotion of a culture of peace and non-violence, global citizenship, and appreciation of cultural diversity and of culture’s contribution to sustainable development.

	
P3. Territoriality and personalization

	
Territoriality and personalization:

The unique interventions of the locals in their physical surroundings, whether tangibly through street vending and other forms of self-expression or intangibly through teaching of crafts, is a manner of carrying on knowledge. The preservation of these forms of self-expression, as well as the built environment containing it, is the preservation of this cultural education and leads to publicity for the area; thus, it has a synergetic effect on this SDG.

[36]




	
Goal 5. Achieve gender equality and empower all women and girls.

	
Target 5.2:

Eliminate all forms of violence against all women and girls in the public and private spheres, including trafficking and sexual and other types of exploitation.

	
P2. Permeability

P4. Enclosure

	
Permeability and Enclosure:

There is a direct link between increasing variables such as the line of sight and the presence of multiple routes for escape and an increase in women’s feelings of safety. A site with increased permeability and enclosure will promote said feelings of safety. This makes this relationship synergetic with promoting the participation of women in the context’s public spaces and decreases incidents of violence against them. The promotion of facades with the above-mentioned features becomes a major contributor to target 5.2.

[37,38]




	
Target 5.5:

Ensure women’s full and effective participation and equal opportunities for leadership at all levels of decision-making in political, economic, and public life.

	
P2. Permeability

P4. Enclosure

	
Permeability and Enclosure:

There is a direct link between increasing variables such as the line of sight and the presence of multiple routes for escape and an increase in women’s feelings of safety. This makes this relationship synergetic with promoting the participation of women in the area’s economic life.




	
Target 5.a:

Undertake reforms to give women equal rights to economic resources, as well as access to ownership and control over land and other forms of property, financial services, inheritance, and natural resources, in accordance with national laws.

	
P5. Ground-floor use

	
Ground-floor use:

The presence of diverse ground-floor activities promotes feelings of safety for women passing by and thus increases their economic participation in the area. In addition, the phenomenon of women street vendors is a direct enhancement to SDG 5.

[37,38,39]




	
Goal 8. Promote sustained, inclusive, and sustainable economic growth, full and productive employment, and decent work for all.

	
Target 8.3:

Promote development-oriented policies that support productive activities, decent job creation, entrepreneurship, creativity, and innovation, and encourage the formalization and growth of micro-, small-, and medium-sized enterprises, including through access to financial services.

Target 8.9:

By 2030, devise and implement policies to promote sustainable tourism that creates jobs and promotes local culture and products.

	
P5. Ground-floor use

P3. Territoriality and personalization

P1. Complexity and architectural character

	
The interplay of the following three parameters, ground-floor use, territoriality and personalization, and complexity and architectural character, result in a synergetic link with tourism. Tourism is a significant economic generator in WHS and is increased by authentic ornamentation and shapes, diverse functions in ground-floor shops, and unique interventions from the locals. The protection of this built environment is a major contributor in the sustenance of SDG 8′s achievement in the context.

[40,41,42]




	
Goal 11. Make cities and human settlements inclusive, safe, resilient, and sustainable.

	
Target 11.3:

By 2030, enhance inclusive and sustainable urbanization and capacity for participatory, integrated, and sustainable human settlement planning and management in all countries.

Target 11.4:

Strengthen efforts to protect and safeguard the world’s cultural and natural heritage.

	
P1. Complexity and architectural character

	
Complexity and architectural character:

The synergetic link between SDG 11 and this parameter lies in two points. Firstly, safeguarding historic architectural elements increases its cultural value, which aligns directly with target 11.4. Secondly, as stated previously, the preservation of locally made ornamentations improves the quality of life for locals and makes the built environment more resilient.

[15,43]




	
Goal 13. Take urgent action to combat climate change and its impacts.

	
Target 13.1:

Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in all countries.

Target 13.2:

Integrate climate change measures into national policies, strategies, and planning.

Target 13.3:

Improve education, awareness-raising, and human and institutional capacity on climate change mitigation, adaptation, impact reduction, and early warning.

	
P1. Complexity and architectural character

	
Complexity and architectural character:

The preservation of the unique architectural identity of historic sites helps curb the demand for new buildings which helps with climate change-related crises, making it synergetic with this SDG.




	
P6. Physical comfort

	
Physical comfort:

The protection of trees on site aids in combating climate change while providing shade and physical comfort to the users, making the preservation of this parameter synergetic with SDG 13.

[15,44]
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Table 3. Summary for Complexity and Architectural Character in Street-level Analysis.






Table 3. Summary for Complexity and Architectural Character in Street-level Analysis.





	
Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Ornamentation (Types and Frequency)

	
Stucco decorations in the arch’s spandrels (P1.5)

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Decorations on the balcony’s parapet (P1.8)




	
Shapes (Types, Frequency)

	
Pointed arches (P1.1 and P1.3)




	
Triangular arches (P1.4)




	
Round trefoil arches (P1.5)




	
Pointed trefoil arches (P1.6 and P1.8)




	
Flat arches (P1.7)




	
Rectangular shapes for the windows (P1.2)




	
Ibrahim El-Lakkani Street

	
Ornamentation (Types and Frequency)

	
Ornamentations in tower’s parapet (P1.3)

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Stucco ornamentations in the arch’s spandrels (P1.4)




	
Intricate wooden canopy (P1.6)




	
Shapes (Types, Frequency)

	
Tudor arch (P1.1)




	
Flat arch (P1.2)




	
Round arches (P1.4 and P1.9)




	
Ogee 3-centered arch (P1.5)




	
Pointed arch (P1.7)




	
Set of 3-round arches (P1.10)




	
Knob-shaped decorations (P1.3)




	
Al-Ahram Street

	
Ornamentation (Types and Frequency)

	
Ornamentations on the windows below dome (P1.3)

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Decorative element in main entrance’s arch (P1.4)




	
Stucco medallion in arch’s spandrel (P1.7)




	
Shapes (Types, Frequency)

	
Round arch (P1.2 and P1.5)




	
3-pointed arch (P1.7)




	
Round trefoil arch (P1.7)




	
Segmented arch (P1.7)




	
3-centered arch (P1.8)




	
Rectangles (P1.9)




	
Small round domes (P1.1)




	
A bigger round dome (P1.3)




	
Square windows (P1.4)
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Table 4. Summary for Permeability in Street-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Openings

(Types, Frequency, Depth)

	
Windows

	
SDG 3

SDG 5




	
Arches




	
Other openings for terraces




	
Ibrahim El-Lakkani Street

	
Openings

(Types, Frequency, Depth)

	
Presence of the arcade on the ground floor with glass storefronts (P2.2)

	
SDG 3

SDG 5




	
Windows on the consecutive floors above until the roof (P2.3 and P2.1)




	
Al-Ahram Street

	
Openings

(Types, Frequency, Depth)

	
Presence of an arcade at the entrance of the church (P2.1)

	
SDG 3

SDG 5




	
Terrace openings (P2.2)
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Table 5. Summary for Territoriality and Personalization in Street-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Intervention Techniques

(Diversity, Compatibility, Visibility)

	
Store signs (P3.1 and P3.2)

Arcades

	
SDG 4

SDG 8




	
Ibrahim El-Lakkani Street

	
Intervention

Techniques

(Diversity, Compatibility, Visibility)

	
Store signs (P3.1)

	
SDG 4

SDG 8




	
Outdoor display of goods

Arcades




	
Al-Ahram Street

	
Intervention

Techniques

(Diversity, Compatibility, Visibility)

	
Use of canopies (P3.1)

	
SDG 4

SDG 8
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Table 6. Summary for Enclosure in Street-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Enclosure Ratio

	
≃1:1.4

	
SDG 5

SDG 13




	
Existence of Trees

	
Presence of trees in the middle island cuts the ratio of 1:1.4 in half, making it 1:0.7




	
Ibrahim El-Lakkani Street

	
Enclosure Ratio

	
≃1:1.7

	
SDG 5




	
Existence of Trees

	
None




	
Al-Ahram Street

	
Enclosure Ratio

	
≃1:3

	
SDG 5




	
Existence of Trees

	
None
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Table 7. Summary for Ground-Floor Use in Street-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Functions

	
Cafes (P5.2)

	
SDG 5

SDG 8




	
Furniture (P5.1)




	
Retail (P5.1)




	
Jewelry (P5.1)




	
Phone carrier stores (P5.3)




	
Ibrahim El-Lakkani Street

	
Functions

	
Banks (P5.1 and P5.2)

	
SDG 5

SDG 8




	
Shoe shops (P5.2)




	
Retail shops (P5.3)




	
Al-Ahram Street

	
Functions

	
Restaurants (P5.1 and P5.3)

	
SDG 5

SDG 8




	
Retail stores (P5.2)
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Table 8. Summary for Physical Comfort in Street-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Environmental (Shading, Greenery)

	
Trees providing shading near buildings (P6.1, P6.2, P6.3, P6.4, and P6.5)

Arcades providing shading

	
SDG 13




	
Seating

(Diversity, Safety, Quality)

	
Chairs behind arcades




	
Ibrahim El-Lakkani Street

	
Environmental

(Shading, Greenery)

	
Trees providing shading (P6.1 and P6.2)

	
SDG 13




	
Seating

(Diversity, Safety, Quality)

	
Chairs behind arcades




	
Al-Ahram Street

	
Environmental (Shading, Greenery)

	
Trees providing shading (P6.1, P6.2, P6.3, P6.4, P6.5, and P6.6)

	
SDG 13




	
Seating

(Diversity, Safety, Quality)

	
Outdoor restaurant seating (P6.1)
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Table 9. Summary for Complexity and Architectural Character in Building-Level Analysis.






Table 9. Summary for Complexity and Architectural Character in Building-Level Analysis.





	
Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Ornamentation (Types, Frequency)

	
Stucco ornamentations in the parapet wall (P1.1)

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Ornamentation design for the parapet (P1.3)




	
Stucco ornamentations on façade (P1.6, P1.7, and P1.8)




	
Shapes

(Types, Frequency)

	
Parapet shapes (P1.1, P1.3, and P1.9)




	
Draped arches (P1.2)




	
Flat arches (P1.4)




	
3-pointed arches (P1.5)




	
Ibrahim El-Lakkani Street

	
Ornamentation (Types, Frequency)

	
Ornamentation in the:

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Wooden shading device (P1.1)




	
Below balconies (P1.3)




	
Above arches (P1.4)




	
In parapets (P1.5)




	
On the façade itself in the form of medallions (P1.9)




	
Shapes

(Types, Frequency)

	
Onion dome (P1.1)




	
Horizontal wooden shading device with a unique shape of crenellations (P1.2)




	
Triangular arch (P1.6)




	
4-centeres arch (P1.7)




	
Flat arch (P1.8)




	
Al-Ahram Street

	
Ornamentation (Types, Frequency)

	
Stucco designs on the spandrels of arches (P1.1, P1.2, P1.3, and P1.8)

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Parapet designs (P1.4, P1.6, and P1.7)




	
Medallions (P1.1 and P1.3)




	
Shapes

(Types, Frequency)

	
Combination of triangular arch and the shouldered arch (P1.5 and P1.8)




	
Round trefoil arches (P1.3)




	
3-pointed arches (P1.6)




	
Round arches (P1.7)
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Table 10. Summary for Permeability in Building-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Openings

(Types, Frequency, Depth)

	
Terrace openings on the roof (P2.1)

	
SDG 3

SDG 5




	
Arched terrace openings (P2.2 and P2.3)




	
Arcade on the ground floor (P2.4)




	
Ibrahim El-Lakkani Street

	
Openings (Types, Frequency, Depth)

	
Terrace openings on all floors (P2.1 and P2.2)

	
SDG 3

SDG 5




	
Arcade on the ground floor (P2.3)




	
Al-Ahram Street

	
Openings (Types, Frequency, Depth)

	
Terrace and balcony openings on all floors (P2.1, P2.2, and P2.3)

	
SDG 3

SDG 5
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Table 11. Summary for Territoriality and Personalization in Building-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Intervention Techniques

(Diversity, Compatibility, Visibility)

	
Growing plants on the roof (P3.1)

	
SDG 4

SDG 8




	
Arcade on the ground floor (P3.2)




	
Ibrahim El-Lakkani Street

	
Intervention Techniques

(Diversity, Compatibility, Visibility)

	
Shading canopies (P3.1)

	
SDG 4

SDG 8




	
Outdoor display of goods (P3.2)




	
Store signs (P3.3)




	
Al-Ahram Street

	
Intervention Techniques

(Diversity, Compatibility, Visibility)

	
Store signs (P3.1)

	
SDG 4

SDG 8
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Table 12. Summary for Enclosure in Building-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Enclosure Ratio

	
≃1:1.3 (P4.1)

	
SDG 5




	
Existence of Trees

	
None




	
Ibrahim El-Lakkani Street

	
Enclosure Ratio

	
≃1:1.3 (P4.1)

	
SDG 5




	
Existence of Trees

	
None




	
Al-Ahram Street

	
Enclosure Ratio

	
Recessed zone on the ground floor (weak enclosure) (P4.1)

	
SDG 5




	
Existence of Trees

	
None
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Table 13. Summary for Ground-Floor Use in Building-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Functions

	
Several needed functions (P5.1, P5.2 and P5.3)

	
SDG 5

SDG 8




	
Ibrahim El-Lakkani Street

	
Functions

	
Retail shops (P5.1)

	
SDG 5

SDG 8




	
Jewelry shops. (P5.2)




	
Restaurants (P5.3)




	
Al-Ahram Street

	
Functions

	
Retail shops (P5.1)

	
SDG 5

SDG 8




	
Jewelry shops (P5.2)
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Table 14. Summary for Physical Comfort in Building-Level Analysis.
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Street

	
Sub-Parameter

	
Reasoning of Presence (Corresponding Elements in the Figure)

	
Consequent SDGs Present






	
Baghdad Street

	
Environmental (Shading, Greenery)

	
Trees providing shading + Arcade on the ground floor for shading (P6.1, P6.2, and P6.3)

	
SDG 13




	
Seating (Diversity, Safety, Quality)

	
Occasional chairs behind arcades




	
Ibrahim El-Lakkani Street

	
Environmental (Shading, Greenery)

	
1 tree (P6.1)

	
SDG 13




	
Arcade




	
Seating (Diversity, Safety, Quality)

	
Occasional chairs behind arcades




	
Al-Ahram Street

	
Environmental (Shading, Greenery)

	
1 tree (P6.1)

	
SDG 13




	
Recessed zone (P6.2)




	
Seating (Diversity, Safety, Quality)

	
None
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Table 15. Summary for Complexity and Architectural Character in Comparison Analysis.
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Design

	
Sub-Parameter

	
Enhancement (Green)/Deterioration (Red) between Original and Current (Corresponding Reference in the Figure)

	
Consequent SDGs Affected

Enhanced (Green)/Deteriorated (Red)






	
Original

	
Ornamentation (Types and Frequency)

	
Deteriorated due to the passing of time and environmental factors:

Current: Deteriorated paint and plaster in current design (P1.8, P1.1, and P1.12)

Current: Destruction of some parts (P1.5)

	
SDG 3

SDG 8

SDG 11

SDG 13




	
Shapes (Types and Frequency)

	
Not change

Original: flat arches (P1.1), 3-pointed arch (P1.2, P1.7, P1.8, and P1.9), keyhole arch (P1.3), pointed trefoil arch (P1.5), and a set of 3 3-pointed arches (P1.4) and 3 keyhole arches (P1.6)

Current: triangular arch (P1.1 and P1.7), 3-pointed arch (P1.2, P1.3, P1.4, and P1.11), and round trefoil arch (P1.5), flat arch (P1.6, and P1.10), and a set of 3 keyhole arches (P1.13)
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Table 16. Summary for Permeability in Comparison Analysis.
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	Design
	Sub-Parameter
	Enhancement (Green)/Deterioration (Red) between original and current (corresponding reference in the figure)
	Consequent SDGs Affected

Enhanced (Green)/

Deteriorated (Red)





	Original
	Openings (Types and Frequency, Depth)
	Deteriorated due to the blocking of openings seen

Original: terrace balconies (P2.1), terrace openings (P2.2), and arcades (P2.3)

Current: wooden board that blocks access to the street users (P2.1); advertisements hindering view (P2.2 and P2.3); blocked terrace openings (P2.4 and P2.5)
	SDG 3

SDG 5
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Table 17. Summary for Territoriality and Personalization in Comparison Analysis.






Table 17. Summary for Territoriality and Personalization in Comparison Analysis.





	Design
	Sub-Parameter
	Enhancement (Green)/Deterioration (Red) between Original and Current (Corresponding Reference in the Figure)
	Consequent SDGs Affected

Enhanced (Green)/

Deteriorated (Red)





	Original
	Intervention Techniques (Diversity, Compatibility, Visibility)
	Deteriorated, or more accurately misused

Original: use of simple design of canopies that does not harm the building’s overall identity (P3.1)

Current: territoriality is expressed forcibly in the enclosure of spaces and blockage of openings (P3.1)
	SDG 4

SDG 8
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Table 18. Summary for Enclosure in Comparison Analysis.
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Design

	
Sub-Parameter

	
Enhancement (Green)/Deterioration (Red) between Original and Current (Corresponding Reference in the Figure)

	
Consequent SDGs Affected

Enhanced (Green)/

Deteriorated (Red)






	
Original

	
Enclosure Ratio

	
Not changed

Original: (P4.1)

Current: (P4.1)

	
SDG 5

SDG 13




	
Existence of Trees

	
Enhanced, the presence of trees has increased

Current: more trees have been planted (P4.1)
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Table 19. Summary for Ground-Floor Use in Comparison Analysis.
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	Design
	Sub-Parameter
	Enhancement (Green)/Deterioration (Red) between Original and Current (Corresponding Reference in the Figure)
	Consequent SDGs Affected

Enhanced (Green)/

Deteriorated (Red)





	Original
	Functions
	Not changed, functions have changed to cater for users’ needs

Original: (P5.1, P5.2, P5.3, P5.4, P5.5, and P5.6)

Current: (P5.1 and P5.2)
	SDG 5

SDG 8
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Table 20. Summary for Physical Comfort in Comparison Analysis.
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Design

	
Sub-Parameter

	
Enhancement (Green)/Deterioration (Red) between Original and Current (Corresponding Reference in the Figure)

	
Consequent SDGs Affected

Enhanced (Green)/

Deteriorated (Red)






	
Original

	
Environmental

(Shading, Greenery)

	
Not changed over the years

Original: arcades (P6.2) and canopies (P6.1) that provided shade

Current: arcades (P6.2), and trees (P6.1 and P6.3) to provide shade

	
SDG 13




	
Seating

(Diversity, Safety, Quality)

	
Not changed over the years

Original: P6.1 and P6.3)

Current: (P6.1, P6.2, and P6.3)
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