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Abstract 

Urban sustainability is a lasting cyclic process that conditions continuous 

assessment, mounting new goals and iterative rectification rather a one-

off task. Sustainability assessment allows policy makers, planners, and 

designers to make better-informed decisions. Ergo, assessment is 

conceived as one of the cornerstones of sustainability. Over the last 

decade, a number of urban sustainability certifications (USCs) (e.g., 

LEED for Neighborhood Development, BREEAM Communities) were 

released as spin-offs of building rating systems. USCs aim to assess and 

benchmark the sustainability of new urban developments and urban 

regeneration projects (in some cases) during their design and 

construction in a comprehensive (integrative) manner. In addition, they 

aim to standardize the assessment process of sustainability and allow 

the comparability of urban sustainability among different areas and 

projects. According to USCs, an achieved certification brings healthier 

and more sustainable environments, improves comfort, decreases 

lifetime costs, and increases occupancy rates and publicity. Such 

dynamics and claimed benefits should supposedly stimulate 

competitiveness towards sustainability and urge developers to certify 

their projects. However, some scholars see USCs as more of publicity 

tools with a little relevance to sustainability goals.  

USCs are witnessing a wide dissemination with new certifications being 

released and more developments becoming certified. In addition, USCs 

are evolving into international assessment tools. Currently, there are at 

least 24 USCs that certified hundreds of developments around the world. 

If USCs were to follow the success of building rating systems, thousands 

of developments could be certified within the coming decade. This 

accelerated dissemination and the increasing number of international 

USCs raise multiple questions regarding USCs and call for examining 

their assessment approach and criteria, in terms of rigor, sufficiency, 

viability, and relevance.  

To start with, sustainability on the scale of neighborhoods/communities 

is more complex and broad-ranging than at the building scale. This 

complexity is exacerbated by the fact that each neighborhood can have 
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its own distinctive features because they emerge from different cultural 

and historical processes. In addition, urban sustainability has diverging 

regional concepts, and sustainability assessment has a pluralistic nature 

with multiple interpretations regarding many issues. In terms of the 

literature, studies related to USCs are still limited because they USCs are 

still in their formative years. And most of these studies is engrossed in 

performing comparative analyses between the basic features of USCs 

(e.g., benchmarks, themes, weighting,) while empirical studies that 

assess the relevance of USCs’ criteria to certain contexts or those aiming 

to scrutinize the assessment approach of USCs are scarce.  

Accordingly, this dissertation will focus on four prominent USCs (LEED 

For Neighborhood Development, BREEAM Communities, CASBEE for 

Urban Development, and Pearl Community Rating System) in order to 

examine a number of aspects regarding USCs in terms of their 

assessment approach and prescribed criteria. As USCs claim to be 

independent tools that can assess urban sustainability comprehensively 

and rigorously, this dissertation starts by assessing the rigor and 

independence of USCs though analyzing their assessment approach and 

some of their criteria. Then, while focusing only on sustainable 

transportation, the viability of the USCs’ prescribed criteria is assessed 

in relation to their spatial scope and size of certified developments, in 

addition to their relevance to different contexts, especially developing 

countries. Finally, an empirical analysis is conducted to assess the 

relevance of criteria related to compactness, street connectivity, and 

walking accessibility to already established formal areas in Cairo, Egypt, 

which is currently witnessing multiple projects of urban development and 

regeneration. The selection of already established areas rather than 

projects under developments is based on the fact that USCs urge 

developers to exceed the local norms and regulatory requirements to 

attain sustainability. Accordingly, the analysis uncovers the relevance of 

USCs to the local norms of Cairo. To perform the aforementioned 

analyses both qualitative and quantitative methods were applied.  

Results of the performed analyses show that the prescribed assessment 

measures of some of the USC’s criteria are insufficient to assess their 

earmarked phenomena, which in turn are oversimplified. Moreover, 
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USCs highly depend on multifarious local references for sustainable 

planning which disagrees with their characterization as independent and 

international tools. In terms of sustainable transportation, the four USCs 

prescribed multiple measures for sustainable transportation, particularly 

in favor of active transportation and public transportation. However, they 

are insensitive to the realities of developing countries. In addition, the 

relatively small size of their citified developments attenuates the viability 

of some of their prescribed criteria. As for the empirical analyses made 

for Cairo, The assessed indicators of USCs were found to be generally 

lenient and irrelevant in Cairo’s context where the local norms 

outperformed many of the USCs thresholds. Moreover, some of the 

USCs criteria were inapplicable to assess certain local phenomena. All 

the aforementioned results confirm that the international scope of some 

USCs is more of a marketing strategy than a justified extrapolation of 

norms found in the USCs’ country of origin, at least in terms of urban form 

and transportation. In addition, USCs still require further improvement to 

increase the viability and sensitivity of their assessment approach even 

on the local level. Further research needs to be done to assess the 

viability and sensitivity of other themes within USCs to other contexts.  
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Zusammenfassung 

Zum langfristigen Erreichen eines Zustandes städtischer Nachhaltigkeit 

bedarf es eines dauerhaften zyklischen Prozesses, der eine 

kontinuierliche Bewertung, die Erarbeitung neuer Ziele und eine iterative 

Berichtigung erfordert. Die Bewertung von Nachhaltigkeit, ermöglicht es 

Entscheidungsträgern, Planern und Designern, fundiertere 

Entscheidungen zu treffen. Folglich ist die Bewertung von Nachhaltigkeit 

als solche, als einer der Eckpfeiler der Nachhaltigkeit anzusehen. Im 

Laufe des letzten Jahrzehnts wurden eine Reihe von städtischen 

Nachhaltigkeitszertifikaten (USCs) (zB LEED for Neighborhood 

Development, BREEAM Communities) als Nebenprodukte von 

Gebäudebewertungssystemen entwickelt und veröffentlicht. Ziel dieser 

USC ist es, die Nachhaltigkeit neuer städtischer Entwicklungen und 

Stadterneuerungsprojekte – in einigen Fällen schon  während ihrer 

Entwurfs- und Konstruktionsphase – umfassend zu bewerten und zu 

vergleichen. Darüber hinaus zielen sie darauf ab, den 

Bewertungsprozess der Nachhaltigkeit zu standardisieren und die 

Vergleichbarkeit der städtischen Nachhaltigkeit zwischen verschiedenen 

Bereichen und Projekten zu ermöglichen. Eine nach USC erfolgte 

Zertifizierung resultiert in gesünderen und nachhaltigeren Umgebungen, 

verbessert die Lebens- und Aufenthaltsqualität, verringert die 

Instandhaltungskosten und erhöht die Auslastung.  

Die aus den eben beschriebenen Vorteile sollten eigentlich in einer 

Dynamik resultieren, welche die Wettbewerbsfähigkeit in punkto 

Nachhaltigkeit fördern und somit Entwickler drängen müsste, ihre 

Projekte zu zertifizieren. Allerdings sehen einige Wissenschaftler USC 

mehr als Werbemittel, die in Bezug auf die Erreichung von 

Nachhaltigkeitszielen nur von wenig Relevanz sind. Nichtsdestotrotz ist 

bei den USC eine immer weitere Verbreitung und die Weiterentwicklung 

von Zertifizierungssystem zu beobachten. Auch werden immer mehr 

Bauvorhaben zertifiziert.  

Zusätzlich entwickeln sich USC zu internationalen 

Bewertungsinstrumenten. Derzeit existieren mindestens 24 USC , über 

die bereits Hunderte städtebaulicher Entwicklungsprojekte auf der 
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ganzen Welt zertifiziert wurden. Wenn USC den Erfolg der 

Gebäudebewertungssysteme folgen, könnten in den kommenden zehn 

Jahren bereits Tausende städtebaulicher Entwicklungsprojekte 

zertifiziert worden sein. Diese beschleunigte Verbreitung und die 

zunehmende Anzahl internationaler USC werfen vielfältige Fragen in 

Bezug auf USC auf und legen nahe, dass die ihnen zu Grunde liegenden 

Bewertungsansätze und die angewandten Kriterien im Hinblick auf 

Strenge, Hinlänglichkeit, Durchführbarkeit und Relevanz zu prüfen 

wären. 

Die Bewertung der Nachhaltigkeit auf der Quartiers- bzw. 

Nachbarschaftsebene ist komplexer und breiter als auf Gebäudeebene. 

Diese Komplexität wird durch die Tatsache verschärft, dass jede 

Nachbarschaft ihre eigenen Besonderheiten aufweist, weil sie auch 

immer als ein Produkt sowohl unterschiedlicher kultureller als auch 

historischer Prozesse zu verstehen ist.  

Darüber hinaus liegen dem Begriff „Städtische Nachhaltigkeit“ auch 

unterschiedliche regionale Konzepte zu Grunde. Die Bewertung 

städtischer bzw. städtebaulicher Nachhaltigkeit hat ebenfalls eine 

pluralistische Natur mit mehreren Interpretationen in Bezug auf ihre 

verschiedenen Aspekte. Momentan ist in der wissenschaftlichen Literatur 

nur eine begrenzte Anzahl von Studien verfügbar, weil die Forschung im 

Zusammenhang mit USC sich noch in einem vergleichsweise frühen 

Stadium befindet. Die meisten verfügbaren Studien haben vergleichende 

Analysen der Grundeigenschaften von USC zum Thema (z.B. Maßstab, 

Themen und Gewichtung). Empirische Studien zur Relevanz oder 

Beurteilung von USC Kriterien in bestimmten Kontexten sind rar. 

Dementsprechend konzentriert sich diese Dissertation auf vier 

prominente USC. Diese sind: LEED For Neighborhood Development, 

BREEAM for Communities, CASBEE für Stadtentwicklung und Pearl, 

Community Rating System. Diese vier prominenten USC werden 

hinsichtlich ihres jeweiligen Bewertunsansatzes und der für die 

Bewertung herangezogenen Kriterien untersucht. 
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Da USC vorgeben unabhängige, genaue Werkzeuge zur Erfassung 

städtebaulicher Nachhaltigkeit zu sein, ist es der Ausganspunkt der 

Dissertation zunächst die Unabhängigkeit und Genauigkeit von USC 

genauer zu betrachten. Dafür werden Bewertungsansatz und einige der 

für die Bewertung herangezogenen Kriterien untersucht. 

Anwendbarkeit und Eignung der verschiedenen USC und der für das 

jeweilige System vorgeschriebenen Kriterien wird am Beispiel des 

nachhaltigen Verkehrs in unterschiedlichen Kontexten überprüft, wobei 

städtebauliche Projekte in Entwicklungsländern hier schwerpunktmäßig 

betrachtet werden. 

Mit Hilfe einer empirischen Analyse am Beispiel existierender 

Nachbarschaften in Kairo soll die Relevanz von Kriterien der 

verschiedenen Systeme um Kompaktheit, Straßenkonnektivität und 

Fußgängerzugänglichkeit zu bereits etablierten formalen Gebieten in 

Kairo zu erfassen, bewertet werden. Der Grund für die Auswahl bereits 

etablierter Flächen und nicht neuer Entwicklungen ist, dass USC die 

Entwickler dazu verpflichten, die lokalen Normen und regulatorischen 

Anforderungen zu übertreffen, um Nachhaltigkeit zu erreichen. 

Dementsprechend zeigt die Analyse die Relevanz von USC angewandt 

auf die lokalen Normen Kairos. Zur Durchführung der vorgenannten 

Analysen wurden sowohl qualitative als auch quantitative Methoden 

angewandt. 

Die Ergebnisse der durchgeführten Analysen zeigen, dass einige 

Phänomene durch die Anwendung von USC zu stark generalisiert 

wurden und dass die vorgeschriebenen Bewertungsmaßnahmen 

unzureichend sind. Darüber hinaus hängen die USC in hohem Maße von 

lokaler Auslegung nachhaltiger Planung ab, was im Widerspruch zu ihrer 

Charakterisierung als unabhängige und internationale Instrumente steht. 

Die vier USC enthalten viele Bewertungsmaßnahmen für nachhaltigen 

Verkehr, insbesondere in Bezug auf aktive Mobilität und die öffentlichen 

Personennahverkehr. Diese sind jedoch ungeeignet, um die 

Gegebenheiten in Städten sich entwickelnder Länder zu erfassen und 

somit nicht einfach übertragbar. Darüber hinaus steht die relativ geringe 

räumliche Größe der zu zertifizierenden Einheiten der Anwendbarkeit 
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einiger ihrer vorgeschriebenen Kriterien im Wege. Für die empirischen 

Analysen in Kairo kann festgehalten werden, dass sich die begutachteten 

Indikatoren im Allgemeinen als zu weich und als für den Kairoer Kontext 

ungeeignet herausgestellt haben. Ein Indiz dafür war zum Beispiel, dass 

die lokalen Normen viele der USC Schwellenwerte sogar übertroffen 

haben, d.h. lokal bereits deutlich strengere Richtlinien vorhanden waren. 

Außerdem waren einige der USC Kriterien nicht anwendbar, weshalb 

bestimmte lokale Phänomene nicht berücksichtigt bzw. beurteilt werden 

konnten. Alle oben genannten Ergebnisse bestätigen, dass die 

internationale Anwendung einiger USC eher in der angewandten 

Vermarktungsstrategie bergründet liegt, als in der zielgerichteten 

Weiterentwicklung von Kriterien im jeweiligen Ursprungsland für die 

Übertragbarkeit auf internationale Kontexte. Dies kann zumindest für den 

Städtebau und den Verkehr festgehalten werden. 

Es ist von Nöten, dass USC hinsichtlich ihrer Bewertungsansätze und 

Anwendbarkeit weiterentwickelt werden. Auch müssen weitere 

Untersuchungen durchgeführt werden, um die Anwendbarkeit der USC 

auf andere Themenkomplexe abschließend bewerten zu können.  
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1.1 Introduction 

“Earth is a resource constrained planet where endless growth is impossible” 

(Tiezzi, 2003). Human population is creating wastes at higher rates than the 

assimilation power of our planet (Solomon et al., 2008), causing climate change (Stern, 

2008), and putting the future of our Planet at risk. on the other hand, the capacity of 

natural systems to provide the essential life-support systems is decreasing (Daly, 

1990; Millennium Ecosystem Assessment, 2005; World Wildlife Fund in the USA and 

Canada [WWF], 2006). The agricultural productive lands are shrinking due to 

urbanization, pollution, and impacts of climate change, while food demand is expected 

to rise due to population growth in developing countries and higher standards of living 

in developed ones (Varmal, 2008). The scarcity of resources has already been 

observed, and some conflicts were stimulated by fuel and water competition (Holdren, 

2008; Klare, 2005; Klein, 2007). The World is currently mostly urban, and cities are still 

expected to grow in size, population, and complexity. Urbanization is increasing at high 

rates (especially in developing countries), and by 2030 almost five billion people are 

expected to live in urban areas (United Nations [UN], 2008). This urban expansion 

requires more infrastructure, services, housing, jobs, and land; which can threaten 

agricultural land supply and green fields, increase traffic volume, and put more 

pressure on the environment (Wong & Yuen, 2011). Accordingly, the current patterns 

of growth decrease the capacity of the surrounding ecosystems and minimize their 

ability to support life, which cities depend mainly on to survive.  

Indeed a more sustainable urban growth is required, however, the path towards 

urban sustainability is not evident; there are multifarious approaches, disciplines, 

hierarchies, conditions, and spatial entities to consider. The idea of having only one 

definition of urban sustainability locally and internationally lack consensus. Maclaren 

(1996) stated that there is no single best definition of urban sustainability as different 

communities are likely to have different conceptualizations of sustainability, depending 

on their values and economic, environmental, and social conditions. On the other hand, 

Alberti (1996) points out that there is a need to achieve a vast consensus locally and 

internationally regarding an operational definition of urban sustainability in order to 
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measure its variables. In any case, urban sustainability was defined by the European 

Commission (2006) as “the challenge to solve both the problems experienced within 

cities and the problems caused by cities” (Ludlow, 2014), however it should be kept in 

mind that “cities themselves provide many potential solutions” (Panda, Chakraborty, & 

Misra, 2016). Urban sustainability also refers to a balanced relationship among the 

social, economic, and environmental agents of the society (Drakakis-Smith, 2000). 

Huang, Wu, & Yan (2015) compiled multiple other definitions of urban sustainability, 

which underline multiple characteristics like; intergenerational equity, protecting the 

ecosystems, minimizing resource consumption and environmental damage, economic 

diversity and vitality, individual well-being, and satisfaction of basic human needs.  

Even if some of the aforementioned characteristics have consensus, they are 

still too general terms that require further explanation regarding how they integrate and 

interact, what are their subordinate variables, and how to assess them, which makes 

urban sustainability a complex concept. Such complexity is heightened due to the fact 

that “we live in environments that have often been damaged, in ecological, social, 

cultural, and economic terms” and “much of the work of sustainable development 

involves healing” (Wheeler, 2013, p. 51) and revitalization (Newman & Kenworthy, 

2000). Moreover, the anticipated climate change altered the previous perception 

towards our ecosystem from being a static milieu into a dynamic one, which makes 

seeking a balance with it even more evasive (Barnett, 2014). Accordingly, in practice, 

it is hard for cities to align themselves within the path of urban sustainability and 

concurrently align the concept according to their settings, despite the hefty theoretical 

literature that addresses urban sustainability that currently exists.  

1.2 Assessment of urban sustainability 

It is said that “the battle for sustainability will be won or lost in cities” (Bai, 

Roberts, & Chen, 2010), which highlights the importance of cities in pursuing the goals 

of sustainability. Walton et al. (2005) stated that “robust and comprehensive 

methodologies for the assessment of sustainability in the urban context are essential 

for urban decision makers such as planners, architects, engineers, and managers”. 
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Urban sustainability is a lasting cyclic process that conditions continuous assessment, 

mounting new goals and iterative rectification rather a one-off task, so assessment is 

conceived as one of the cornerstones of sustainability. As Charlot-Valdieu, Outrequin, 

& Robins (2004) frame it, “assessment tools transfer data overload into information for 

better decision” (as cited in (Sharifi & Murayama, 2013)). The assessment of urban 

sustainability includes different scales (e.g., city-, district-, neighborhood-, or building-

scale). In terms of the city, it was viewed as “small society in its own right; virtually 

complete and self-contained” (Berger, 1979), and as “ a mosaic of little communities 

many of them are strikingly different from another, but all more or less typical” (Park, 

1952). Contemporary cities clearly do not cope with these definitions because the 

society itself has grown in size, complexity, and internal interdependence. Cities are 

now more complex and perceived as “systems within systems” (Berry, 1964) and 

definitely not self-contained as they depend profoundly on their surrounding 

ecosystems. Currently, many cities around the world are laying down plans for more 

sustainable urban development in order to steer their urbanization process towards 

sustainability and many cities are using indicators to assess their progress (Shen, 

Jorge Ochoa, Shah, & Zhang, 2011). Moreover, sustainability on the city level can be 

evaluated using integrated assessment models (Köhler et al., 2014). However, as the 

entanglement of the urban life increases and cities become more complex, it became 

intrinsic to have a more detailed picture and devolve the assessment level from cities 

to their subaltern entities (districts, precincts, boroughs, neighborhoods, communities, 

etc.). Neighborhoods, communities, and districts have a fundamental role in attaining 

urban sustainability because they are building blocks of cities (Searfoss, 2011). They 

also represent the planning scale at which most individual development projects take 

place and which affects the daily life in terms of services and amenities (Wheeler, 

2013).  

Neighborhoods and communities are the product of individuals interacting with 

one another and have political as well as economic aspects. They are also 

“multidimensional forms of human organization that are synonymous with urban 

settlements” (Flint, 2009). Sustainable neighborhoods and communities can be simply 
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described as places where people want to live and work in the present and in the 

future, they meet the diverse needs of existing and future residents, they are sensitive 

to their environment, they are safe and inclusive, and well planned; built; and managed, 

and they offer equality of opportunity and good services for all (Office of the Deputy 

Prime Minister [OPDM], 2003). Finally, they are places where the “society will not only 

exist but thrive into the future” (Wheeler, 2013).  

Over the last decades, there has been a growing need for tools that can assess 

and benchmark the sustainability of neighborhoods, communities, and urban 

developments in an impartial, comprehensive, and rigorous manner. Such need 

materialized through developing urban sustainability certification (USC) systems1 . 

Among them, the Comprehensive Assessment System for Built Environment Efficiency 

for Urban Development (CASBEE-UD), Leadership in Energy and Environmental 

Design for Neighborhood Development (LEED-ND), Building Research Establishment 

Environmental Assessment Methodology Communities (BREEAM-C), Pearl 

Community Rating System (PCRS) in Abu Dhabi, German Sustainable Building 

Council for urban districts (DGNB-UD), Global Sustainability Assessment System for 

districts (GSAS-D) in Qatar, and Indian Green Building Council green townships 

(IGBC-GT). USCs are chargeable voluntarily third-party certifications that 

comprehensively assess new developments with a certain size range identified by 

USCs as neighborhoods, communities, districts, townships, or urban developments. 

Developments seeking certification can acquire a benchmark based on their degree of 

compliance with a number of criteria or indicators prescribed in each USC. USCs focus 

primarily on the urban realm, relations between buildings, and neighborhood level 

services rather than certifying each building. Most USCs are spin-offs of antecedent 

building sustainability certification systems. In addition to benchmarking 

neighborhoods, USCs offer memberships to organizations and companies that want 

to take part in their green movement or at least be recognized as so.  They also offer 

capacity building programs and credentials for individuals. In other words, USCs are 

                                                

1 An abbreviation that will be used henceforward for brevity.  
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trying to influence the whole planning body through their aforementioned different 

activities. The evolution, scope, and structure of USCs will be detailed in Chapter II.  

1.3 Previous literature about USCs  

USCs are witnessing a wide dissemination through the issuance of new 

certifications, expansions in the geographical domains of existing USCs (e.g., local 

USCs turning global), and the increasing number of certified developments. This 

phenomenon stimulated a number of studies to examine different aspects of USCs, 

however, these studies are limited because USCs are still in their formative years 

(Sharifi & Murayama, 2013). Moreover, these studies require continuous update due 

to the release of new versions of USCs every few years. The most imminent approach 

among USCs’ literature is to descriptively compare two or more certifications to discern 

differences and similarities among their basic feature in terms of themes, criteria, 

coverage, balance, benchmarks, weighting, etc… (e.g., Berardi (2015); Haapio (2012); 

Hamedani & Huber (2012); Reith & Orova (2015); and Sharifi & Murayama (2013)). 

Kyrkou & Kaerthaus (2011) found that LEED-ND is more transparent and has a better 

adaptability than BREEAM-C. Szibbo (2015) found that LEED-ND focuses on 

assessing environmental aspects but fails to address the social and economic factors 

of livability. Few studies discuss the applicability of USCs within certain contexts (e.g., 

Cable (2008); Kyrkou & Kaerthaus (2011); and Säynäjoki, Kyrö, Heinonen, & Junnila 

(2012)). Even fewer number of studies adopt an empirical approach (e.g., Talen et al. 

(2013) identified land parcels in the City of Phoenix that are compliant with the Smart 

Location and Linkage prerequisites in LEED-ND). The latter two approaches in USCs’ 

literature require more studies in order to assess the applicability and relevance of 

USCs to different contexts. Moreover, as USCs are comprehensive tools that typically 

include a number of themes, each includes multifarious criteria, indicators, and 

assessment measures, adopting a comprehensive approach to assess USCs deters 

any in-depth analysis regarding their indicators and assessment measures, which 

represents a gap in the literature of USCs. Currently, there is a need for a deeper and 

more focused type of analyses to uncover more aspects regarding USCs. Accordingly, 

this study begins by assessing USCs comprehensively then focuses only on indicators 
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and assessment measures related to urban form and mobility within a number of USCs 

to scrutinize their earmarked criteria and indicators. 

1.4 Urban form and sustainable mobility  

The Urban form describes the physical and nonphysical characteristics (e.g., 

size, shape, scale, density, land uses, building types, and layout) of cities, 

neighborhoods, blocks, streets, and even individual buildings (Dempsey et al., 2010). 

A sustainable urban form should be adaptable to the changing requirements of its 

inhabitants over time (Scoffham & Marat-Mendes, 2000). Sustainable mobility should 

be able to “meet the needs of society to move freely, gain access, communicate, trade 

and establish relationships without sacrificing other essential human or ecological 

values today or in the future” (The Sustainable Mobility Project, 2004). The relation 

between urban form and sustainable mobility have been addressed by multifarious 

studies, and many argue that cities and neighborhoods can harness multiple benefits 

from compactness (densification), good street connectivity, higher accessibility, and 

mixing different uses especially in terms of sustainable mobility. The New Urban 

Agenda includes multifarious points addressing urban form and mobility (United 

Nations, 2017) highlighting the importance of both concepts. In turn, typically USCs 

prescribe multiple criteria that advocate these concepts.  

1.4.1 Compactness, connectivity, and mixed land use 

Currently, there are multiple planning movements that aim to steer the 

development and renewal of urban areas towards sustainability; among them Smart 

Growth, New Urbanism, and Transit Oriented Development. Despite having different 

approaches, the three movements agree that compact developments with mixed uses 

and high street connectivity and accessibility have multiple benefits in terms of 

sustainability. However, the literature still lacks consensus regarding the benefits of 

some of these features. Still, these features represent the antithesis of urban sprawl, 

whose characteristics include low population density, rigid separation between homes, 

shops, and workplaces; poor accessibility; and leapfrogging (Ewing, Pendall, & Chen, 
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2003; Hamidi, Ewing, Preuss, & Dodds, 2015). And, multifarious studies agree on the 

negative environmental, economic, and social impacts of sprawling (Handy, 1996). 

Compact urban forms should encourage more sustainable modes of travel, 

e.g., active and public transportation and reduce travel distances and harmful 

greenhouse gas emissions (ECOTEC Research and Consulting Limited [ECOTEC], 

1993). Higher densities and intensities can result in more efficient land use and bring 

more social vitality and economic viability (Jenks, 2000). Newman & Kenworthy (1989) 

found an international negative correlation between density and energy use. On the 

other hand, lower urban intensities (residents and jobs lower than 35 per ha) enforce 

car use as a norm due to constraints in terms of distance and time (Newman & 

Kenworthy, 2006). Holtzclaw (1994)) found that people living in older and denser 

neighborhoods travel less, in terms of miles and number of trips, than the residents of 

newer and less dense ones. However, Guy & Marvin (2000) argue that a “wide diversity 

of sustainable urban futures are likely to coexist within a single city” and question the 

emphasis of compact form as a sole model for realizing urban sustainability because 

the benefits of compactness are “likely to be small and the social and economic cost 

could be significant”.  

As for High street-connectivity, it shortens distances between origins and 

destinations, encourages active transport (walking and cycling) by increasing the 

number of potential routes and allowing direct ones, slows traffic speed, especially car 

traffic, improves accessibility, and shortens the response times for emergency vehicles 

(Dill, 2004). It also encourages transportation efficiency through multimodal transport 

and daily physical activity reducing motor vehicle emissions (Handy, Paterson, & 

Butler, 2003; U.S. Green Building Council [USGBC], 2014).  

Finally, mixing uses increases attractiveness, diversity, safety, and helps to 

build a sense of place (Coupland, 1997). It promotes active travel, increases the 

viability of alternative transportation, reduces the dependency on private vehicles, 

shortens the distances between origins and destinations, and raises property values 

(Song, Merlin, & Rodriguez, 2013). However, a token mix of uses can hardly spur any 
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change in the residents’ travel behavior or realize any of these benefits (Wheeler, 

2013, p. 308). In addition, there are multiple methodologies and indicators with 

different thresholds that can be used to measures such mix of uses, which brings 

questions regarding the types of uses, the degree of their mix, and the appropriate 

methodology to assess it.  

1.5 Research problem  

Cities are expected to grow in size, population, and complexity, while 

urbanization is increasing at high rates putting more pressure on the environment, 

which indicates a need for a more sustainable trajectory for urban development. In 

addition, since most of the built environment was developed before the introduction of 

sustainability, much of it requires renewal to align with the concept (Wheeler, 2013). 

So how can the expected bulk of urban developments and renewals be more 

sustainable? 

Among the most recent sustainability assessment tools are USCs. Over the 

last decade, USCs have been successful in raising the environmental consciousness 

despite their novelty (Sharifi & Murayama, 2013). As mentioned, USCs are spin-offs of 

building rating systems and if USCs were to follow the footsteps of their antecedent 

building rating systems and benefit from their success, thousands of areas worldwide 

will be certified during the coming decade. Currently, the utilization of USCs to attain 

urban sustainability is witnessing an incremental dissemination, with USCs becoming 

obligatory in some cities (e.g., The pearl in Abu Dhabi (Abu Dhabi Urban Planning 

Council [UPC], 2010c)), being recommended by municipalities in others (e.g., LEED-

ND in the cities of El Paso, Bellingham in the United States (USGBC, 2012)), and 

facilitating incentives, concessions, grants, tax breaks or fees reduction for certified 

developments (e.g., Acton Town, Baltimore County and Calgary City in the United 

States (USGBC, 2009b)). Moreover, new USCs are being released and existing ones 

are expanding their geographical domains. This expansion has enabled some USCs 

to assess multiple projects outside their countries of origin, either as they are (e.g., 
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LEED-ND) or through an adaptation process (e.g., BREEAM-C through a bespoke 

process) as will be shown in the following chapters. 

Such accelerating dissemination calls for an investigation regarding USCs and 

more specifically the idea of having global USCs for multiple reasons for a number of 

reasons. To start with, USCs are rigorous tools that prescribe certain methodologies 

and criteria to assess urban sustainability either qualitatively or quantitatively. 

Accordingly, they are far away from being just general and flexible guidelines for 

sustainable development (e.g., the New Urban Agenda by Habitat III in Quito). This 

means that their prescribed methodologies and criteria should first respond to certain 

phenomena and sustainability goals. Secondly, their prescribed qualitative and 

quantitative measures have to be relevant to the different contexts.   

On the other hand, sustainability at the urban scale is more complex and broad-

ranging than at the building scale (Kyrkou & Kaerthaus, 2011). Neighborhoods are 

large and complex physical environments, which include a wide set of more limited 

environments, and serve varied user groups, who interact with each other and within 

themselves in different complex ways and each neighborhood can have its own 

distinctive features (Churchman & Ginosar, 1999).  In addition,  the planning of urban 

sustainability must rest on “an analysis of the respective situation” and “the 

achievement of relevant criteria and standards” (Gaines & Jäger, 2009). Especially 

when coupled with varied conditions of neighborhoods/communities among different 

cities because they emerge from different cultural and historical processes (Scoppa, 

2015), or even within the same city. Moreover, urban sustainability has diverging 

regional concepts (Braulio-Gonzalo, Bovea, & Ruá, 2015), and sustainability 

assessment has a pluralistic nature with multiple interpretations regarding many issues 

(Bond, Morrison-Saunders, & Pope, 2012; Pope & Morrsion-Saunders, 2013).  

In terms of USCs’ literature, most of the current literature assesses older 

versions of USCs and adopts a theoretical approach. Despite that, the literature 

criticized a number of aspects regarding USCs, as will be detailed in chapter II, 

however, some of these criticisms are anecdotal with a very limited number of studies 
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resting on empirical analysis. Moreover, many studies point out that an adaptation 

process can allow USCs to redress these critiques and avoid reinventing the wheel 

within each context (Säynäjoki et al., 2012). Still, the degree of such adaptation is 

obscure. On the other hand, the use of USCs as global tools is increasing through the 

release of new global USCs, latest of which is the international version of DGNB-UD 

2016. Moreover, more developments from different contexts are being certified using 

these global USCs. The number of studies that perform applied and empirical analyses 

regarding the USCs’ indicators and their relevance to different contexts is limited, 

which currently represents a gap. The aforementioned limitations and gaps call for 

more investigations regarding the latest versions of USCs using applied approaches 

to assess the viability of USCs’ criteria and indicators in pushing developers to exceed 

the local norms and regulatory requirements in different contexts and realize urban 

sustainability.  

1.6 Research objectives and questions   

This study aims to examine the assessment approach of USCs regarding urban 

sustainability, which is characterized by being comprehensive (integrative), rigorous, 

and global (in some cases). In addition, while only focusing on sustainable urban form 

and mobility, this study examines the USCs’ prescribed criteria, indicators, and 

measures in terms of their sufficiency in assessing their overarching criteria, their 

relevance to and applicability within certain contexts (developing countries and the city 

of Cairo, Egypt). The study also looks into the viability of adapting global USCs to 

increase their local sensitivity. These objectives are important because they respond 

to the current gaps and limitations found within the literature of USCs and the salient 

rise of global USCs in terms of numbers and use. Accordingly, this study is designed 

to answer two main questions and a number of subaltern ones. Answering each 

subaltern question resolves one aspect of its overarching one, and collectively they 

delineate multiple aspects regarding the viability of USCs in actualizing more 

sustainable urbanity in general and in terms of urban form and mobility specifically. 

The research questions are:  
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1- Acknowledging the tendency of USCs to expand their geographic domains 

from local/national to regional/global and the possible reciprocal influence 

among different USCs, how viable are USCs in actualizing urban 

sustainability within neighborhoods and communities especially in 

terms of sustainable mobility and urban form? 

1.1 What are neighborhoods and communities according to USCs in 

terms of definition and customary size of their certified 

developments?  

1.2 How do USCs fulfill their assessment approach? How sufficient and 

appropriate are the USCs’ prescribed assessment measures in 

covering their overarching criteria? Are USCs independent tools as 

some of them claim? And how compatible are the references for 

sustainable planning (RsSP) prescribed within the USCs’ 

geographic domain? 

1.3 How do USCs advocate sustainable transportation? Acknowledging 

the integrative characteristics of transportation, can the USCs’ 

criteria and measures for sustainable transportation trigger palpable 

benefits compared to the customary size of their certified 

developments? And, since global USCs do exist, how relevant are 

these criteria and measures to the varied local conditions, especially 

in developing countries?  

2- Acknowledging that currently there is no Egyptian USC and while focusing 

on street connectivity and walking accessibility, can USCs improve the 

compactness, connectivity or walking accessibility in Cairo or at least 

maintain them if local norms are pro-sustainability?  
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1.7 Research design, structure, and outline 

In order to answer the aforementioned 

questions, the study design has a funnel shape with 

three phases. The first phase assesses USCs in 

general with no context attached and in the 

following two phases the scope narrows down 

consecutively until focusing only on few indicators 

within one context to discern their local relevance 

and applicability, as shown in Figure 1. Phase one 

that includes chapters two and three aims to 

provide general insights regarding USCs in terms of 

their evolution, literature, and definition of 

neighborhoods and communities. It also aims to 

provide a better understanding regarding USCs as 

tools and their approach to assessing urban 

sustainability comprehensively, rigorously, and in some cases globally. Phase two 

focuses on one of the prominent concepts within USCs, which is sustainable mobility. 

It aims to assess the viability and relevance of its criteria and indicators to different 

contexts, especially developing countries. Phase three is an applied study that 

examines a number of USCs’ criteria related to urban form and mobility within a certain 

context to gain more insights regarding their sensitivity, relevance, viability, and 

possible benefits.  

Two methodologies were utilized in three connected articles in order to answer 

the aforementioned research questions, as shown in Figure 2. The first method 

includes literature review, content analysis, and comparisons held among a number of 

USCs in order to gain more insights regarding them as tools i.e., qualitative approach.  

The second method is the case study or more specifically multiple case studies with 

an embedded approach. The case study method was selected because it mainly 

examines phenomena within a specific context in order to allow “the exploration and 

understanding of complex issues” and it enables the “researcher to closely examine 

Figure 1 Research design 
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the data” (Zainal, 2007), which is currently very limited in the USCs’ literature. Since 

the study includes both qualitative and quantitative approaches, its approach can be 

called a mixed method, which “focuses on collecting, analyzing, and mixing both 

quantitative and qualitative data in a single study or series of studies. Its central 

premise is that the use of quantitative and qualitative approaches in combination 

provides a better understanding of research problems than either approach alone” 

(Creswell & Plano Clark, 2007, p. 5). The case studies are a number of urban areas or 

neighborhoods/communities according to USCs within a certain context. The context 

is the city of Cairo, Egypt because of multiple reasons including that Egypt currently 

does not have a local USC, in addition to Egypt’s trajectory towards massive urban 

development projects in order to develop its desert, many of which are taking place 

around Cairo. Accordingly, it is important to steer this massive urban development to 

be more sustainable based on a good understanding of the local situation. So how do 

the current USCs relate to the local conditions in Cairo?  

The dissertation consists of six chapters, as shown in Figure 3. Chapter II aims 

to descriptively analyze and compare a number of USCs in terms, their evolution, 

approach, origin, benchmarks, themes, weighting, and geographical domains. Chapter 

III introduces the first article titled “Certifications Systems as  
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Figure 2 Research questions, methodology, and design. Source: Author. 



 

    Chapter I – Introduction    

16 

 

Independent and Rigorous Tools for Assessing Urban Sustainability”. The article aims 

to examine the characterization of USCs as independent tools aiming to assess urban 

sustainability comprehensively, rigorously, and in some cases globally. Such scope 

seems over-ambitious scope due to the complexity of urban sustainability and the 

fundamental differences neighborhoods in different cities and countries. Accordingly, 

the article scrutinizes the approach that USCs prescribe in order to fulfill their over-

ambitious scope in terms of rigor and independence.  

Chapter IV includes the second article titled “Sustainable Transportation 

According to Certification Systems: A Viability Analysis based on Neighborhood Size 

and Context Relevance “. The article aims to delineate the meaning of neighborhoods 

and communities according to USCs compared to their typical definition. Then the 

article focuses on the criteria related to urban form and sustainable transportation in a 

number of USCs in order to understand how these criteria related to different contexts, 

especially in developing countries. Chapter V, introduces the third article titled 

“Neighborhood Connectivity and Walking Accessibility According to Sustainability 

Certifications: Improvement or Downgrade? A Case Study of Cairo, Egypt”. This article 

aims to assess the relevance and applicability of a number of indicators and their 

thresholds related to street network connectivity and walking accessibility prescribed 

in a number of USCs to the local context of Cairo, Egypt. Accordingly, the study 

quantifies a number of local norms (using ArcGIS software) found in a number of 

neighborhoods by applying the USCs’ methodology and compares these norms to the 

USCs’ thresholds in order to assess their relevance. Such comparison helps to assess 

the sensitivity of the USCs’ indicators and thresholds to contexts other than their 

country of origin. Finally, Chapter VI includes the combined discussion and 

conclusions, which compiles the different conclusions from the previous chapters and 

builds on them to answer the research questions and identify more insights regarding 

USCs in terms of their relevance, rigor, and adaptability.   
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Figure 3 Structure of dissertation. 
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2.1 Introduction 

The last three decades witnessed the release of a number of USCs, as shown 

in Figure 4, in order to support developers and planners in making more informed 

decisions. USCs play a role in simplifying communication among different stakeholders 

and drawing attention to the different aspects sustainability aspects early in the 

planning processes (Wangel, Wallhagen, Malmqvist, & Finnveden, 2016). They are 

third-party assessment tools developed to perform assessments beyond building 

scale. Idealistically, USCs respond to a growing need to benchmark sustainable 

development practices, which in turn supports learning and knowledge dissemination 

related to good practice in terms of sustainable urban development (Bai et al., 2010; 

World Bank, 2001). However, there is also a perception, especially among some 

scholars, that USCs are marketing tools used to generate publicity and broker a sense 

of comfort in the project approval process but they have a little relevance to 

sustainability goals (Holden, 2013; Säynäjoki et al., 2012). 

 

Figure 4 A number fo the existing USCs. Source: Author using  a world map from www.vecteezy.com 
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2.1.1 Benefits of certification  

USCs have multiple benefits according to literature. Assessment, in general, 

allows comparability between different urban areas and supports decision making 

(Tanguay, Rajaonson, Lefebvre, & Lanoie, 2010). However, it should be mentioned 

that comparability between different built environments is not always possible (Pahl-

Weber & Seelig, 2016). Certifications enable city planners, designers, and developers 

to assess their project during design rather than the conventional assessments 

performed after the project is finished (Haapio, 2012; Wedding & Crawford-Brown, 

2007) when there is not much to change. Säynäjoki et al. (2012) pointed out that USCs 

“contribute significantly towards achieving the goal of sustainable development within 

the urban environments” and enhance the dialogue among construction stakeholders. 

Assessment enables the comparison of municipalities and urban areas, and notably 

supports decision-making processes (Tanguay et al., 2010). Compare to buildings 

rating system, USCs Scale up the assessment from buildings to neighborhoods, which 

enables planners and decision-makers to “account for the impacts associated with the 

spaces between the single buildings” (Sharifi, 2013).  

As for the benefits listed within USCs, they are multiple. An achieved 

certification lowers the project’s running costs and increases the project’s value. It 

brings healthier environments, improved comfort, higher occupancies and publicity 

(Green Building Education Services, 2014). Supposedly, certified areas conform to the 

norms of urban sustainability, and thus, they are envisaged as vanguards of urban 

sustainability with a lighthouse effect upon other areas in order to stimulate 

competitiveness towards sustainability. Such claimed benefits hiked the demand for 

such tools; with some municipalities and governmental bodies advocating and even 

requiring them within their stipulations from one side, while developers and developers 

seeking to certify their projects for the aforementioned benefits in addition to publicity.  

Consequently, new tools for assessment are being issued worldwide, disseminating 

not only the tools but also the logic embedded in them in terms of sustainability 

assessment. In addition, hundreds of areas worldwide have been certified despite the 

novelty of USCs.  
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2.2 General characteristics of USCs 

USCs started as voluntarily tools where certifications are sought at the whim of 

owners/developers. Currently, there is a growing trend where USCs are evolving into 

mandatory tools through being stipulated and advocated by local regulations, as 

shown in section 1.5. Despite that most of USCs were developed by nonprofit 

organizations (named Green buildings Councils (GBCs) preceded by their state of 

establishment) USCs are chargeable tools (i.e. attainment of certification comprises 

paying fees that vary depending on the USC and the size of the project). USCs aim 

towards a degree of standardization regarding the assessment process of urban 

sustainability on local, national, regional, or global levels. Excluding the few tools that 

can certify already built up and functioning areas, USCs are forecasting tools that 

certify developments based on compliance of the design, planning, and construction 

of the development with their criteria and indicators; but follow-up assessments after 

occupancy and during operation are unusual.  

 USCs adopt an integrated approach towards sustainable planning, which 

requires a holistic assessment that links different planning specialties, usually 

compartmentalized (Wheeler, 2013). Accordingly, their assessment approach is 

comprehensive (also called integrative), i.e. they encompass different aspects of urban 

sustainability e.g. location, accessibility, transportation, energy, wastes, water use, 

etc… To achieve that, the structure of most USCs is usually composed of a number of 

themes, each includes a number of criteria, and each criterion includes a number of 

indicators or assessment measures. Most USCs include some mandatory criteria to 

guarantee a minimum degree of compliance throughout their different themes and 

multiple discretionary criteria to pertain to different conditions and contexts.  

The utilization of any USC should start very early in the pre-design phase and 

continues until the construction phase. Each USC has a scoring system that rewards 

developments based on their degree of compliance with each criterion. Depending on 

the certification, their prescribed criteria can have equivalent or variable weights. 

Where variable weights are applied, the weight of each criterion should express its 



   

The Viability of Certification Systems in Actualizing Sustainable Urban Development 

 

22 

 

impact on urban sustainability. Then the benchmark is determined based on the 

aggregate score acquired from the different criteria. The aggregate score can simply 

be the addition of all scores acquired from the different criteria, or calculated through 

a certain methodology or equation (e.g., the Environment Efficiency of Urban 

Development (BEEUD) in CASBEE-UD). The scoring unit varies from one USC to 

another (e.g., points in LEED-ND, credits in BREEAM-C, levels in CASBEE-UD, and 

credit points in PCRS). The scoring and benchmarking systems of USCs was criticized 

by Wangel et al. (2016) because they do not communicate the issues that were 

emphasized or downplayed by each development. 

USCs seek to create a momentum towards sustainable development and their 

scope is not limited to certifying sustainable urban developments, as shown in Figure 

5. They also offer membership to organizations that aim to join their movement, which 

in turn provides these organizations access to the different resources and programs of 

each USC. Moreover, they also offer capacity building courses and credentials for 

professionals. In order to gain more insights regarding the capacity building programs 

of USCs, the author acquired the credential of Accredited Professional with 

Neighborhood Development specialty from LEED (LEED AP ND) in 2015. The 

selection of LEED stemmed from the fact that it is currently the most prominent USC 

in terms of certified developments and publicity; and that it is the only USC whose 

exams were available in the English language through a certified center in Berlin in 

2015. The credential acquisition required passing two chargeable exams (i.e., exams 

of LEED Green Associate and LEED Accredited Professional) and the process lasted 

around six months. To maintain the credential the author had to take a certain number 

of online courses and pay a certain charge in 2017. It should be noted that the author 

examined a number of other USCs, specified in section 2.3, with the same rigor of 

LEED-ND, however, no credentials were acquired due to the lack of accessibility to 

their examinations in terms of location and funds.  
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Figure 5 USCs development process. Source Author. 

2.2.1 Developing and update of USCs 

There are a number of ways to develop a certification system (for buildings or 

neighborhoods) within a certain country. The most common way is through creating a 

non-governmental local GBC (e.g., U.S. Green Building Council (USGBC), Irish Green 

Building Council (IGBC), Dutch Green Building Council, and Poland Green Building 

Council (PLGBC)). These NGOs are non-profit and they globally form a coalition called 

the World Green Building Council, which currently has 75 member-organizations 

(World Green Building Council, 2017). Typically, each GBC encompasses members 

from multifarious disciplines and professions (e.g. building owners, real estate 

developers, end users, facility managers, architects, designers, engineers, 

government agencies, utility managers, etc...) and GBCs can develop or adopt an 

existing certification system. However, certification systems can also be developed 

without establishing a GBC first as in BREEAM and PCRS. BREEAM was developed 

by BRE Global Limited (a subsidiary of BRE Trust) an independent private research 
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business.  PCRS was developed by Estidama an organization affiliated Abu Dhabi 

Urban Planning Council (governmental organizations).  

The development of any certification system is not a one-off activity because 

they require constant maintenance through updates, corrections, and releasing new 

versions every three to six years. Saunders (2008) stated that no assessment system 

“could remain up to date without significant initial investment and continual extensive 

maintenance”. Therefore, besides their usual activity of certifying new developments, 

serious certification systems have continuous rectification and update processes. In 

order to ascertain impartiality, some certifications separate the process of certifying 

new developments from the aforementioned processes of update and maintenance. 

The latter is usually made by organizations that developed the certification system in 

the first place (e.g., GBCs) while the assessment and certification of developments can 

be made by another organization (e.g., “Green Building Certification Inc. (GBCI)” in 

LEED-ND (Green Building Certification Inc., 2015)), or by trained and accredited 

auditors/assessors (e.g., DGNB auditors and BREEAM assessors). It should be 

mentioned that the release of a new version of any certification does not revoke the 

certifications acquired through older versions. 

2.3 Selected USCs  

Currently, there are multiple USCs stemming from different countries and 

regions. This study focuses on four USCs in order to answer the research questions 

mentioned in Chapter I. The four USCs are the latest versions of four prominent USCs, 

namely: LEED-ND V4, BREEAM-C 2012, CASBEE-UD 2014 and Pearl-C version1. 

The four USCs were selected because they originate from different countries and 

different regions (North America, Europe, East Asia, and the Middle East). Moreover, 

all of them are accessible without charge and available in the English language. LEED-

ND is the most prominent USC with the highest number of certified and registered 

projects (more than 400 projects (USGBC, 2016)). Moreover, LEED-ND, BREEAM-C, 

and CASBEE-UD are well-known and were assessed by a number of studies. Finally, 

PCRS is gaining recognition, and as of 2010, all new developments in Abu Dhabi must 
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achieve a minimum one Pearl rating to receive approval (UPC, 2010c). A comparison 

between the characteristics of the four USCs, shown in Table, displays that they 

multiple differences and very few commonalities.   

Table 1 Comparison between the features of four different USCs 

  LEED-ND BREEAM-C CASBEE-UD PCRS 

Full Name 
Leadership in Energy and 
Environmental Design 
Neighborhood Development 

Building Research Establishment 
Environmental Assessment 
Methodology 

Comprehensive Assessment 
System for Building 
Environmental Efficiency 

The Pearl Community Rating 
System 

Genesis USA UK Japan Abu Dhabi  

Version LEED ND V4 (2014) BREEAM Communities 2012 2014 Edition Version 1.0 (2010) 

System first 
released 

2009 (Pilot 2007) 2009 2006 2010 

Spatial Domain International 
International through the 
Bespoke process 

National Local 

Validity Perpetual certification Perpetual certification CASBEE-UD is valid for 5 years Perpetual certification 

Minimum 
Certified Area 

Two habitable buildings  
does not assess single and small 
developments  

Single block consisting of 
multiple buildings  

development holding a 
minimum of 1,000 permanent 
residents  

Maximum 
Certified Area 

1500 Acres 
moderate and large 
developments 

Several tens of hectares and 
more  

up to 20,000 and 
30,000permanent residents  

Fees until May 
2016 

Registration 1,500$ 

Unknown Unknown Unknown 

Initial stage 
review 

18,000 
(projects<20acres), 
350$ per acre 
(projects>20acres) 

Subsequent 
stage review 

10,000 
(projects<20acres) 
and 350$ per acre 
(projects>20acres) 

Appeals 500$ per credit 

Scoring Points Percentage 
Environment Efficiency of Urban 
Development  (BEE=Qud/LUD)2 

Credit Points 

Benchmarks 

Platinum 80-100 Outstanding ≥ 85% Excellent (S)  ≥ 3 1 Pearl 
All mandatory 
credits 

Gold 60-79 Excellent ≥ 70% Very Good (A) 1.5 - 3 2 Pearl 
All mandatory 
credits + 55 
credit points 

Silver 50-59 Very Good ≥ 55% Good (B+) 1 - 1.5 3 Pearl 
All mandatory 
credits + 75 
credit points 

Certified 40-49 

Good ≥ 40% Fairly Poor (B-) 0.5 - 1 4 Pearl 
All mandatory 
credits + 100 
credit points 

Pass ≥ 25% 
Poor (C )  ≤ 0.5 5 Pearl 

All mandatory 
credits + 100 
credit points Unclassified ≤ 25% 

Subordinate 
categories 

LEED-ND: Plan 
LEED-ND: Built 
Project 

        Design Rating 
Construction 
Rating 

Number of 
certified and 
registered 
projects until 
May 2017 

454 27 4 Unknown 

                                                

2 Qud and Lud are “Environmental Quality of Urban Planning” and “Environmental Load of Urban 

Development” according to CASBEE-UD respectively. 
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2.3.1 Geographical domains of USCs 

Each USC has a geographical domain where it can be used. LEED-ND and 

BREEAM-C have global geographical domain, while CASBEE-UD and PCRS have 

national (only in Japan), and local (only in Abu Dhabi) domains respectively. In general, 

there is a salient tendency among USCs to expand their geographical domains from 

being local or national into regional or global ones. Among them, LEED-ND responded 

only “to land use and environmental considerations in the United States” in 2009 

(USGBC, 2009a) but now it assesses projects inside and outside the United States. 

Also, “Qatar Sustainability Assessment System” (QSAS) was tailored according to the 

“needs and environment of Qatar” (Gulf Organisation for Research and Development 

[GORD], 2010) but now it became GSAS which addresses “the specific needs and 

environment of the region” (i.e., countries of Gulf Council) (GORD, 2015)). DGNB-UD, 

which targeted national and regional (through adaptation) domains became an 

international USC in 2016.  

In terms of literature, some studies criticized the internationalization USCS. 

Sharifi & Murayama (2014a) questioned the desirability of having international USCs. 

Kyrkou, Taylor, Pelsmakers, & Karthaus (2011) mentioned that international USCs 

need to be adapted to local contexts; in terms of credits, requirements and scoring to 

respond to the local needs and priorities. Wangel et al. (2016) mentioned that LEED-

ND and BREEAM-C are promoted as international USCs despite that they were 

developed in specific national contexts. However, regarding this specific issue, much 

of the criticism is anecdotal and is not supported by empirical evidence. Moreover, 

more international USCs are being released, which calls for further investigation 

regarding this phenomenon.  

2.4 Scoring and benchmarks  

Each urban development seeking certification is benchmarked and labeled 

based on its aggregate score across the USCs’ different themes and criteria. Scoring 

systems and benchmarks vary from one USC to another. One basic difference among 

USCs is that some label only the developments that pass their minimum score (e.g., 
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LEED-ND and PCRS), while others label those who fail too (e.g., BREEAM-C and 

CASBEE-UD). As for the representativeness of these scores and benchmarks to the 

factual sustainability of the project, it should be noted that because in general urban 

development is mostly market driven and business-oriented practice that seeks to 

maximize profit compared to the investment, some developers try to leverage the 

highest scores while complying with the least demanding criteria and highest scores 

(Garde, 2009; Sharifi & Murayama, 2013). Such gaming technique can be avoided by 

limiting the weight differences across the USCs’ criteria and reporting the 

developments’ scores across the different themes and criteria; not only the aggregate 

score and benchmark as in CASBEE-UD.  

2.5 Weighting  

Each of USC has its 

own weighting system that 

assigns weights to its criteria. 

Weighting is a very 

controversial aspect of 

sustainability assessment in 

general as it interprets the 

significance and importance of 

different issues, which are 

hard to rank and compare 

(Retzlaff, 2010). Accordingly, 

the weighting systems of all USCs are prone to subjectivity and ambiguity, however, 

ambiguities vary depending on the USC (Sharifi & Murayama, 2013).  

LEED is the most transparent USC regarding the published details of how its 

weighting system was developed. LEED defines a set of “Impact Categories” (ICs) that 

represent a number of social, environmental, and economic goals, as shown in Figure 

6. Each IC is assigned a weight based on its scale, scope, severity and relative 

contribution from the built environment to these ICs, as shown in Figure 7, through a 

Figure 6 The Impact Categories of LEED. Source: U.S. Green Building 
Council [USGBC], (2014b, p. 4) 
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“consensus-driven process”.  Moreover, each IC is further broken down into a number 

of components. Then each criterion is independently evaluated against each the 

components of each IC based on its ability to meet these goals of this component using 

a methodology called association factors. In brief, the association factors assess the 

relative efficacy (strength of association between credits and components), duration 

(expected duration of the credit benefits), and control (the actor responsible for 

ensuring the benefits). The outcome of this methodology is that each criterion is 

assigned a specific weight in the form of a number of points out of a 100-point system.   

The weighting system of 

BREEAM-C assigns weights 

directly to its five themes 

(excluding innovation) based on 

the impact of each against the 

three aspects of sustainability: 

social, economic, and 

environmental. However, no 

details were provided regarding 

how this “impact” is quantified. Then the weight of each criterion within the theme is 

assigned based on its impact in achieving the aim of the theme. These weights are 

expressed in the term of percentage assigned to each criterion. The criterion’s weight 

is further divided equally among its subaltern discretionary assessment measures 

(credits) as the mandatory ones are not rewarded with any credits.     

The scoring system of CASBEE-UD is distinctive from the other three USCs 

and is known as Environment Efficiency of Urban Development (BEEUD). It is 

calculated by dividing the Environmental Quality of Urban Development (QUD) by the 

Environmental Load Urban Development (LUD), as shown in Equation 1. QUD includes 

three themes that respond to the three pillars of sustainability (environment, society, 

and economy). Each theme includes a number of criteria (referred to as “small item” 

or “minor item”). All criteria of QUD have equivalent weight. On the other hand, LUD 

responds to the level of reduction of carbon emissions for sectors of transport, building, 

Figure 7 Weight of the different ICs of LEED. Source: U.S. Green 
Building Council [USGBC], (2014b, p. 6)  
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and green. CASBEE-UD does not mention how its criteria were identified, however, 

Sharifi & Murayama (2013) mention that in an older version of CASBEE-UD (2007) 

they were developed and compiled based on a survey among experts. If this was the 

case regarding the current version, then the process of developing these criteria had 

a relatively blinkered approach because it only rests on the vantage points of experts. 

Such process should have include other stakeholders to get a wide range of views 

(e.g., owners, shop owners, residents, employees, etc…)  

𝐵𝐸𝐸𝑈𝐷 =  
 𝑄𝑈𝐷

𝐿𝑈𝐷
 

Equation 1 CASBEE-UD scoring system 

Finally, the criteria PCRS have differential weights, as in LEED-ND and 

BREEAM-C. PCRS has six themes (excluding the theme of Innovative Practice), each 

includes a number of mandatory and discretionary criteria. The discretionary criteria 

are rewarded by credit points that vary according to the importance of the credit while 

the mandatory criteria are not rewarded. PCRS does not mention how the criteria were 

selected or the weights were assigned other than they address the sustainability of 

urban developments throughout their lifecycle from design through construction to 

operation. 

2.5.1 The weight of urban form and mobility 

The four USCs in hand include multiple criteria that are earmarked for urban 

form and/or mobility, as shown in Figure 8. These criteria cover multiple aspects, 

among them compactness, densification, connectivity, accessibility, mixed uses, public 

realm, transportation modes, and GHG emissions. These criteria represent at least 21 

criteria in LEED-ND (five mandatory and 16 discretionary worth 51points), 14 criteria 

in BREAAM-C (one mandatory and 13 discretionary worth 44 credits), 11 criteria in 

QUD and one theme in the LUD in CASBEE-UD, and 13 criteria (two mandatory and 11 

discretionary worth 23 credit points) in PCRS. Besides the aforementioned criteria, 

some variables of urban form and mobility act as proxies and facilitators for other 

criteria. In LEED-ND, higher residential densities and higher street connectivity allow 
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the development to acquire concessions, fulfill mandatory criteria, and receive higher 

points in discretionary ones. High residential densities (more than 32 DU/ha3) allows 

developers build on agriculture land identified as unique or prime farmland without any 

compensations. Accordingly, the criteria related to urban form and/or mobility 

collectively have significant weights and are influential within all USCs.  

 

Figure 8 Criteria and themes related to urban form and/or mobility compared to the total number of criteria within each 
USC. Source: Author 

2.6 Claimed benefits of criteria 

Many USCs list the aim of each of its prescribed criteria in terms of expected 

benefits. Within the four USCs, only CASBEE-UD does not list the specific benefit of 

each criterion, however, this can stem from the structure of CASBEE-UD where all the 

criteria of Qud and themes of LUD have equivalent weight and all of them have to be 

assessed. This means that in variance to the other USC, developers do not have to 

compare between the benefits and scores of different criteria in order to select the 

ones that they will pursue.  

In terms of sustainable urban form and mobility, LEED-ND lists a high number 

of benefits within its criteria compared to BREEAM-C and PCRS, as shown in Figure 

9, Figure 10, and Figure 11. Such benefits include curbing sprawl, conserving lands 

                                                

3 Dwelling unit per hectare 
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and natural resources, reducing car use, multimodality, improving pedestrians’ safety, 

enhancing community participation, encouraging daily physical activity, among 

multiple others. However, the connection between the criteria and claimed requires 

investigation. LEED-ND claims that multiple benefits in terms of mobility can be 

realized from adopting certain land use policies (e.g., compactness, mixed land use). 

Such claims are totally understandable regarding that LEED-ND adopts the vantage 

point of New Urbanism. However, in the literature, there is no consensus regarding the 

symbiotic influence between built environment on one side and sustainable mobility on 

the other. Despite the growing belief that there is a connection between certain land 

use policies and more sustainable travel behaviors (Handy, 1996), still, the nature of 

such connection (i.e., causation or association) and its significance is still unclear due 

to the complex nature of both items (Bhat & Guo, 2007). Even, some argue that there 

is a little to a no significant between both concepts exist (e.g., Bhat & Lockwood (2004); 

Bhat & Srinivasan (2005); Boarnet & Crane (2001); and Boarnet & Sarmiento (1998). 

BREAM-C and PCRS list fewer number of benefits in response to their criteria, 

however, they tend to be more general (e.g., improving social and environmental 

sustainability in BREEAM-C and enhancing mobility in PCRS). Accordingly, many of 

their benefits are hard to verify like LEED-ND.   
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Figure 9 Claimed benefits from the application of some of the criteria of LEED-ND related to sustainable urban form and/or mobility. Source: author. 
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Figure 10 Claimed benefits from the application of some of the criteria of BREEAM-C related to sustainable urban form and/or mobility Source: author. 
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Figure 11 Claimed benefits from the application of some of the criteria of PCRS related to sustainable urban form and/or mobility. Source: author.
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2.7 Sustainability of the certified developments  

Wangel et al. (2016) concluded that LEED-ND and BREEAM-C focus mostly 

on the internal sustainability of neighborhoods and communities while their 

environmental and socioeconomic external impact is mostly disregarded. They do not 

assess the existence of hazardous substances, security issues, or aesthetics among 

other things, and in general, their certified neighborhoods certified can still be 

unsustainable. Sharifi & Murayama (2014a) made a cross-evaluation for three 

developments certified by LEED-ND, BREEAM-C, and CASBEE-UD and found out 

each project can receive different benchmark if evaluated by a different USC (i.e., a 

project certified with the highest benchmark in LEED-ND (Platinum) may not receive 

the highest benchmarks in CASBEE-UD ((S) Excellent) or BREEAM-C (Outstanding) 

and interestingly it may receive an average benchmarks). This makes comparability 

across different USCs invalid. Both findings point out that despite the high claims of 

USC regarding its ability to perform comprehensive assessments, in reality, such 

comprehensiveness hinges on the vantage point of each USC towards urban 

sustainability and its inclination towards assessing certain issues over other.   

2.8 Pluralistic nature of sustainability assessment in USCs 

Urban sustainability is more complex and broad-ranging than sustainability at 

the building-scale, which poses multiple challenges regarding its assessment. 

Moreover, sustainability assessment has a pluralistic nature with multiple 

interpretations regarding many issues (Bond et al., 2012; Pope & Morrsion-Saunders, 

2013). “There is no single, best method for assessing the sustainability of the 

neighborhood developments” (Sharifi & Murayama, 2014b). Such plurality is even 

salient in the USCs themselves in terms of their predilection towards certain 

sustainability issues or prominent local phenomena. LEED-ND puts significantly more 

focus on the selection of locations for new developments which avoid sprawling than 

the other USCs, which can be ascribed to the severity of urban sprawl and its negative 

impacts in The United States (Sharifi & Murayama, 2013). Land reclamation is totally 

prohibited by LEED-ND in its Minimum Program Requirement section “to avoid artificial 
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land masses that have the potential to displace and disrupt ecosystems”, while it is not 

mentioned in BREEAM-C and CASBEE-UD, and allowed in PCRS. In fact, United Arab 

Emirates is famous for its extravagant developments that comprised massive land 

reclamations (e.g., artificial islands). Land reclamation is also prominent in Japan 

where reclaimed lands are estimated to be around 0.5% of Japan’s total area due to 

the scarcity of buildable lands (Japan Property Center [JPC], 2017).  

PCRS puts more focus on improving the microclimatic conditions within new 

developments in terms of thermal comfort, passive cooling, and shading than other 

USCs. This is due to the high weather temperatures prevailing most of the year in Abu 

Dhabi and its desert climate. CASBEE-UD is the only USC that assesses the resilience 

of developments to earthquakes because they are more frequent in Japan. The 

aforementioned differences and predilections should be considered normal and 

ascertain the pluralistic nature of urban sustainability, which differs from one context 

to another and its assessment measures (Braulio-Gonzalo et al., 2015). It is 

unreasonable to assume that certain indicators/measures are valid to assess 

conditions, phenomena, and problems that vary drastically from one context to 

another. At the same time, it is unreasonable to assume that a single USC can include 

all the assessment necessary to assess these varying conditions, phenomena, and 

problems around the globe. Accordingly, an international USC capable of assessing 

all the issues of sustainability within different contexts should be exceptionally flexible 

and extensive. Even if such USC can subsist, the desirability of such tool is 

questionable according to (Sharifi & Murayama, 2014b) 

2.9 The ambitious scope of USCs  

USCs aim to perform a comprehensive assessment of the sustainability of 

urban developments. To achieve that, they are cover multiple disciples e.g., energy, 

water, materials, urban form, transport, green buildings, etc… Accordingly, USCs aim 

to encourage developments that are comprehensively sustainable rather than those 

sustainable in one sense or another (e.g., an energy efficient development but 

considered an urban sprawl at the same time). In general, comprehensive 
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assessments have multiple advantages and disadvantages. In terms of advantages, 

they improve coherence and help to identify win-win solutions and synergies. On the 

other hand, they can allow hidden trade-offs trade, marginalize certain aspects for the 

sake of others, and can affect the depth of assessment (Morrison-Saunders & Therivel, 

2006).  

As for the depth of assessment, USCs are not general guidelines by any means 

as they typically prescribe rigorous indicators and measures within their criteria. In 

many cases, the USCs’ indicators prescribe quantitative assessment measures with 

certain thresholds. LEED-ND mentions its predilection to perform quantitative analyses 

whenever possible. Quantitative analysis is also salient in the other three USCs. 

Accordingly, USCs aim to assess urban sustainability comprehensively, rigorously, 

and across different contexts either locally or globally. Such scope seems rather 

ambitious regarding the nature of urban sustainability, which has diverging regional 

concepts (Braulio-Gonzalo et al., 2015), and overarches multiple disciplines, concepts, 

and issues. While sustainability assessment has a pluralistic nature, as mentioned, 

with multiple interpretations even contesting ones, regarding many issues (Bond et al., 

2012; Pope & Morrsion-Saunders, 2013).  

2.10 Post-occupancy evaluation  

Certification systems, in general, aim to assess the sustainability of projects 

during the stages of design and construction. This differs from the conventional 

assessments conducted after the projects are functional for lessons learned regarding 

future projects or in other words post-occupancy evaluations (POEs). The problem with 

POEs is that after the project is functional there is a very little to alter if any. For this 

reason, the different assessments performed during the design stage, including USCs, 

are useful. However, this should not preclude performing POEs even for the certified 

projects for multiple reasons.  Among them, to verify the claimed benefits of USCs as 

many of their claimed benefits can be only realized after occupation (e.g., more 

sustainable travel behaviors of the residents, enhanced walkability, and higher safety 

levels). Without such verification, USCs remain forecasting tools and many of their 
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benefits remain uncertain and anecdotal. Despite that some argue that uncertainty, in 

general, can be reduced by technical capabilities and robust data, however, it remains 

a prominent aspect when considering the future and it increases by coupling the 

analysis of different urban systems (Dawson, Wyckmans, Feliu, & Dobson, 2014), 

which is the basic aim of USCs. POEs examine the extent to which the performance 

of the of all aspects of the neighborhood satisfies their goals as well as the needs and 

expectations of the users (Churchman & Ginosar, 1999). Finally, POEs establish a 

feedback loop for continuous improvement of USCs, and to identify the occupants' real 

needs (Zimmerman & Martin, 2010).  

The problem with POEs on the neighborhood scale is that it is still very limited 

due to the complexity of neighborhoods, which makes the commonly used, structured, 

evaluation methods inappropriate (Churchman & Ginosar, 1999). On the building-

scale, a number of POEs regarding certified buildings were conducted and uncovered 

multiple inconsistencies between the in-situ sustainability and the claimed benefits of 

certification systems. (Agha-Hossein, El-Jouzi, Elmualim, Ellis, & Williams, 2013) 

conducted a POE regarding a refurbishment project benchmarked as “Very Good” by 

BREAM and found that the actual energy consumption of the project is much higher 

than its design target. (Newsham, Mancini, & Birt, 2009) conducted a POE regarding 

100 buildings certified by LEED and found out that 28–35% of these buildings 

consumed more energy than their counterparts. And, there is a lack of consistency the 

between the buildings’ energy performance from one side and their acquired 

benchmarks and fulfilled energy criteria from the other side. Another survey conducted 

by the “Center for the Built Environment” regarding LEED-certified buildings concluded 

that LEED by itself does not guarantee better indoor environmental quality (Center for 

the Built Environment [CBE], 2005). Another POE conducted by (Alborz & Berardi, 

2015) regarding higher education institutions certified by LEED revealed that they have 

poor indoor air quality and lack consistency regarding their energy and water 

consumption. All of these findings are at variance with the claimed benefits by BREEM, 

LEED, or any certification system. Accordingly, even the benefits claimed by building 

rating systems remain uncertain despite that building, in general, are more enclosed 
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and defined units than neighborhoods and their assessments are less complex. This 

points out that there is a need to validate the assessment methodologies of USCs and 

verify their claimed benefits by performing POEs. Conducting these POEs regarding 

USCs should precede any expansion in the use of USCs.   

2.11 Transparency 

USCs aim to take the concept of integrated sustainable urban development 

from theory to practice. Their certified developments, according to USCs, are 

envisaged as beacons for integrated sustainable urban developments, which in turn 

should stimulate competitiveness towards sustainability. The concept of USCs should 

support learning and knowledge dissemination related to good practice. However, to 

achieve both, USCs should be more transparent in terms of their assessment 

methodologies and certified projects. Transparency varies drastically among the four 

USCs in hand with LEED-ND being the most transparent. To start with all USCs except 

LEED-ND have some ambiguity regarding the selection of their criteria and their 

weighting system. As mentioned CASBEE-UD does not list the aim of each of its 

criteria so developers have to take them on them on trust. PCRS does not mention 

how the relative weight of each theme or criterion was assigned.   

 In terms of certified developments, LEED-ND, BREEAM-C, and CASBEE-UD 

provide some information about many of their certified developments in terms of name, 

location, and benchmark. The first two also provide information regarding the 

performance of developments across their different themes and/or criteria. In contrast, 

PCRS does not provide any information about its certified developments, which 

disagrees with the basic aim of any certification to showcase and publicize its certified 

projects. For the sake of transferability and further research, USCs, in general, should 

provide at least the basic information regarding their certified projects as in LEED-ND 

and CASBEE-UD. In addition, more information regarding the different aspects of 

certified developments (i.e., regarding land use, energy, water, and the other themes) 

should be made available, when possible, in order facilitate further research and 

learning and provide more insights.  
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Abstract 

Urban sustainability certification (USC) systems are witnessing a wide 

dissemination and some are used as globally relevant tools. In addition, 

USCs are being marketed as independent tools capable of assessing 

sustainability not only comprehensively but also using rigorous 

measures. The comprehensiveness and rigor of their assessment rest on 

a combination of simple criteria (directly prescribing indicators with 

quantitative/qualitative measures) and nested ones (hosting other 

references for sustainable planning (RsSP)) prescribed within each USC. 

However, such scope seems over-ambitious due to the complexity of 

urban sustainability and its contextual sensitivity. Accordingly, this study 

aims to delve into USCs and examine their rigor and independence. The 

study begins by analyzing the concepts of street connectivity and 

compactness in LEED-ND (the most rigorous USC) because both are 

prominent concepts and have a number of earmarked criteria with a 

simple structure. Then, criteria with nested structure and their RsSP 

found in four USCs are collected and analyzed in terms of frequencies, 

weights, and geographic domains. This analysis aims to uncover how 

dependent USCs are on other RsSP and how compatible are the 

geographic domains of both. The results refute the rigor of LEED-ND’s 

assessment in terms of compactness and connectivity because the 

prescribed measures are insufficient to assess the different variables of 

both concepts. Moreover, USCs are highly dependent on local RsSP 

(only relevant to USC’s country of origin), which disagrees with their 

characterization as independent or international tools.   

Keywords: Sustainability assessment; certification systems; urban 

development; LEED for Neighborhood Development, BREEAM Communities.  
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3.1 Introduction 

Urban sustainability certification (USC) systems are assessment tools that aim 

to benchmark sustainable urban developments. The last decade witnessed the release 

of multiple USCs, including but not limited to; Comprehensive Assessment System for 

Built Environment Efficiency for Urban Development (CASBEE-UD) in Japan, 

Leadership in Energy and Environmental Design for Neighborhood Development 

(LEED-ND) in the United States, Building Research Establishment Environmental 

Assessment Methodology Communities (BREEAM-C)  in the United Kingdom, The 

Pearl Community Rating System (PCRS) in Abu Dhabi, Green Star Communities in 

Australia, German Sustainable Building Council (DGNB) certification for urban districts 

in Germany, Global Sustainability Assessment System (GSAS) for districts in Qatar. 

Currently, there are 24 USCs (Criterion Planners, 2014) that certified hundreds of 

neighborhoods, communities, districts, and urban developments around the world.  

USCs began as local/national tools; however, some evolved into regional and 

even international tools (e.g., LEED-ND, DGNB-UD 2016, BREEAM-C, and GSAS). 

These USCs have already certified developments outside their country of origin. 

Around, 100 developments are either certified or registered by LEED-ND in China, 

Brazil, Canada, Qatar, Venezuela, Turkey, Saudi Arabia, Panama, Mozambique, 

Mexico, Japan, Finland, Lebanon, Malaysia, South Africa, South Korea, Spain, and 

Italy (USGBC, 2016). Thus, LEED-ND is being utilized within extremely diverging local 

contexts in both developed and developing countries in five different continents. 

BREEAM-C also certified developments in Belgium, Sweden, and Iceland (BRE Global 

[BRE], 2015). Moreover, USCs are becoming obligatory in some cities (e.g., PCRS in 

Abu Dhabi (UPC, 2010c)), recommended by municipalities in others (e.g., LEED-ND 

in the cities of El Paso, Bellingham in the United States (USGBC, 2012)), and can 

facilitate incentives, concessions, grants, tax breaks or fees reduction for certified 

developments (e.g., Acton Town, Baltimore County and Calgary City in the United 

States (USGBC, 2009b)). Accordingly, a worldwide dissemination of USCs is evident.  
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Despite the novelty of USCs, a fast-growing body of literature addresses the 

topic stimulated by the aforementioned hike in their number and use. In general, the 

literature related to USCs requires continuous update due to the release of new 

versions every few years. Two approaches were salient within the current literature. 

The first approach is more prominent and focuses on comparing the structure and 

content of a number of USCs (especially LEED-ND, BREEAM-C, and CASBEE-UD) in 

terms of themes, criteria, coverage, balance, weighting, etc. (e.g., Haapio, 2012; Reith 

& Orova (2015); and Sharifi & Murayama (2013)). The second approach links between 

USCs and certain contexts (e.g., Kyrkou & Kaerthaus (2011) and Säynäjoki et al. 

(2012)). Braulio-Gonzalo et al. (2015) and Kim & Park (2014) proposed a structure of 

indicators suitable for cities in Spain and South Korea respectively. Talen et al. (2013) 

identified the land parcels compliant with some criteria in the ‘Smart Location and 

Linkage (SLL)’ theme in LEED-ND 2009. In addition, USCs were criticized for their high 

level of claims and possible bias because they were developed by the sector that 

benefits the most from constructing new developments (Holden, 2013). Some USCs 

were criticized for evolving into international tools despite that they were developed on 

national contexts (Wangel et al., 2016). Still, more international USCs are being 

released (e.g., DGNB-UD 2016) and more developments are being certified, which 

points to a need for further assessment regarding the phenomenon.  

In general, the literature overlooks the seemingly over-ambitious claim of USCs 

in terms of performing compressive, rigorous, and in some cases international 

assessment of urban sustainability. Such combination disagrees with the nature of 

urban sustainability, which is wide trajectory with multiple underlying concepts and 

issues, each requiring multiple indicators to assess and control its different variables. 

Moreover, sustainability assessment has a pluralistic nature with multiple 

interpretations, even contesting ones, regarding many issues (Bond et al., 2012; Pope 

& Morrsion-Saunders, 2013). Accordingly, the comprehensive and rigorous approach 

requires from USCs to develop and compile multifarious measures to appropriately 

assess the different variables related to each of the concepts of urban sustainability 

and be relevant to a wide variety of contexts. Moreover, USCs are marketed as 
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independent rating systems (BRE Global Limited, 2016; U.S. Green Building Council, 

2015). The word independent is mentioned loosely in the USCs and can carry multiple 

connotations: independence in terms of governance, from the different parties involved 

in the development process, or from the influence of other standards, rules, and 

regulations. The latter type will be scrutinized in this study.  

 USCs over-stress their comprehensiveness in their descriptive sections (e.g., 

goals of LEED-ND (USGBC, 2014), the aims of BREEAM-C (BRE Global Limited 

[BRE], 2013), and the purpose of CASBEE-UD (Institute for Building Environment and 

Energy Conservation [IBEEC], 2014)). In terms of rigor, it is evident in the USCs 

through two things. The first is the multiple indicators and thresholds that the USCs’ 

prescribe to fulfill their criteria.The second is through the multifarious references for 

sustainable planning (RsSP) 4  (i.e., standards, codes, guidelines, organizations, 

legislation, surveys, programs, publications, etc.) nested by USCs within their 

assessment measures. Accordingly, this paper aims to better understand and assess 

the USCs’ approach in realizing their aforementioned claim.  

3.2 USCs’ terminology 

Each USC uses special terminology, as shown in Figure 12, which will only add 

more perplexity if utilized in this paper. Instead, the terminology suggested by Gouda 

& Masoumi (2017b) will be adopted henceforward. In brief, each USCs includes a 

number of ‘themes’ (the primary divisions of USCs), each includes a number of 

‘criteria’, and each criterion defines a number of ‘assessment measures’ to fulfill its 

aims. Finally, these assessment measures can have a simple structure that directly 

prescribes a certain indicator or a nested structure that host other RsSP. Depending 

on the rating system, criteria and assessment measures can be mandatory or 

discretionary. Typically, mandatory criteria and assessment measures are not 

rewarded with points or credits and have to be fulfilled first before moving to the 

discretionary ones; any unfulfilled mandatory item disqualifies the project.  

                                                

4 An abbreviation that will be used henceforward for brevity  



   

The Viability of Certification Systems in Actualizing Sustainable Urban Development 

46 

 

 

Figure 12 The structure and terminology of USCs and the transition from comprehensiveness to rigor. Source: authors. 

3.3 Methodology 

The comprehensiveness of some USCs was assessed by a number of studies 

(e.g., Reith & Orova (2015) found limitations in USCs assessment of sustainable 

economy and management, and Wangel et al. (2016) criticized their negligence to 

some issues, such as toxic substances and emissions). Accordingly, the study will 

focus on the on the rigor of USCs. The main questions of the study are: how sufficient 

and appropriate are the USCs’ prescribed assessment measures in covering their 

overarching criteria? How dependent are USCs on other RsSP? In addition, how 

compatible are these RsSP with the USCs’ geographic domain? These questions 

respond the USCs’ claim of being independent tools that assess urban sustainability 

comprehensively, rigorously, and in some cases internationally.  

As mentioned, each criterion in the USCs includes a number of assessment 

measures. To fulfill a criterion, all or some of its assessment measures should be 

fulfilled. These assessment measures can either have a simple structure (i.e., directly 

prescribe indicators with certain quantitative/qualitative measures), or a nested 

structure (i.e., require compliance with other RsSP (e.g., legislation, codes, standards, 

organizations, classifications, accreditations, books, reports)). The latter makes USCs 
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more complex than just being checklists (Wangel et al., 2016). These RsSP can be 

used by any project, even if it is not seeking certification.  

To answer the aforementioned questions, the study relies on the methodology 

of embedded case study, which is a case study with one sub-category (Yin, 2014) with 

the aim of performing a close examination of certain aspects regarding a phenomenon 

(Zainal, 2007). First, the study examines two prominent criteria in LEED-ND V4 (the 

latest version). LEED-ND has many rigorous criteria compared to other USCs (Cable, 

2008), and is the most prominent USC with the highest number of certified and 

registered projects with more than 400 projects (USGBC, 2016). The study examines 

two of most prominent criteria (i.e., connectivity and compactness) whose measures 

have a simple structure. Their measures are analyzed and compared to literature 

descriptively to assess their sufficiency and appropriateness in covering the different 

variables. Connectivity and compactness are directly addressed by four criteria (two 

mandatory and two discretionary (with 8 points) criteria) and are used as proxies and 

facilitators in multiple criteria (three mandatory and four discretionary (with 15 points) 

criteria). However, as LEED-ND includes other criteria with simple-structured 

measures, and assessing all of them is way beyond the scope of this study, results are 

not representative of this type. Still, they open the door to question other criteria 

because their results can hardly represent a particularity.  

Then, an inventory is made in order to collect all the criteria, which have 

assessment measures with nested structures and their prescribed RsSP in four USCs. 

The four USCs are the latest versions of four prominent USCs, namely: LEED-ND V4, 

BREEAM-C 2012, CASBEE-UD 2014 and Pearl-C version1. The four USCs were 

selected because they originate from different countries and different regions (North 

America, Europe, East Asia, and the Middle East). Moreover, all of them are accessible 

without charge and available in the English language. In addition to LEED-ND, 

BREEAM-C and CASBEE-UD are well-known USCs and were assessed by a number 

of studies. Finally, PCRS is gaining recognition, and as of 2010, all new developments 

in Abu Dhabi must achieve a minimum one Pearl rating to receive approval (UPC, 

2010c). 



   

The Viability of Certification Systems in Actualizing Sustainable Urban Development 

48 

 

The collected RsSP are then analyzed to depict their geographic domains and 

weights. Their geographic domains can be local, regional, or international (explained 

in section3.4.2.2). The rationale suggests that the more a USC nests RsSP (in terms 

of frequency and criteria weight) the more the USC is dependent on RsSP to fulfill its 

scope. Moreover, the geographic domains of the RsSP matter (e.g., guidelines or laws 

tailored in response to certain social, economic, or environmental conditions in the 

United States might not be relevant in Africa). In order for a USC to be internationally 

relevant, it should prescribe RsSP that are sensitive to different contexts not only to its 

country of origin. Otherwise, there is no difference between local and international 

USCs.  

Finally, it should be noted that RPS can be prescribed in one or more 

assessment measures within one or more criteria. It can be either  substantial for the 

fulfillment of the criterion, (e.g., list of species which are ‘threatened or endangered 

under the U.S. Endangered Species Act or the state’s endangered species act’ is 

substantial to a number of criteria for site selection in LEED-ND (USGBC, 2014)), or 

only recommended (e.g., the organizations of ‘Guide Dogs’, or ‘Royal National Institute 

of Blind People’ for more information regarding inclusive design in BREEAM-C (BRE, 

2013)). However, the vast majority of the RsSP are substantial. In addition, the 

influence of the recommended RsSP cannot be nullified because they help the project 

team to better understand certain sustainability concepts and their related local 

conditions in a manner that concords with the criterion aim. Ergo there will be no 

differentiation between both henceforward.  

3.4  Results 

3.4.1 Assessment measures with a simple structure 

3.4.1.1 Compactness 

Compactness promotes ‘livability, walkability and transportation efficiency and 

reduces vehicle distance traveled’ and ‘improve public health’ (USGBC, 2014). Still, 

some argue against the concept (e.g., Guy & Marvin (2000); and Neuman (2005)). 
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LEED-ND directly prescribes two criteria (one mandatory and one discretionary) 

named ‘Compact Developments’ and uses it as a proxy and facilitator for the of criteria 

‘Wetland and Water body Conservation’, ‘Agricultural Land Conservation’, ‘Minimized 

Site Disturbance’, and ‘Local Food Production’. LEED-ND advocates compactness by 

increasing the dwelling density (dwelling units per acres (DU/acre) in residential areas 

with certain thresholds (beginning with 7 DU/acre and no maximum).  

In terms of the indicator, the utilization of residential density as an indicator with 

absolute thresholds to measure compactness has a number of pitfalls. To start with, 

density is a very context sensitive variable and should not be used in isolation from 

‘either the social or cultural setting, the demographic characteristics of the population, 

or the broader processes of social change within the society’ (Day & Day, 1973, 

p. 1016). In other words, ‘generic density’ does not exist, ‘it is a qualitative concept as 

well as a quantitative measure’ (Clark & Moir, 2015) and is shaped by multiple factors 

including history, context, culture, geography, policies, attitudes and economy (Smith, 

1984). Accordingly, low, medium, and high residential densities are subjective terms 

and denote different things in different countries (Cheng, 2010). Moreover, residential 

density does not reveal the distribution of space among individuals or population 

density (Williams, 2009), which are important indicators of compactness. Newman & 

Kenworthy (1998) found a positive correlation between population density and the use 

of public transportation. In addition, other indicators can be relevant in terms of 

compactness (e.g., activity intensities (Newman & Kenworthy, 2006)).  

In terms of thresholds, the minimum for LEED-ND is 7 DU/acre,  which can be 

tracked down to a study by Pushkarev & Zupan (1977) that concluded a more 

sustainable travel behavior at this threshold and higher densities. However, the study 

had multiple limitations (Steiner, 1994) and focused only on urban areas in the United 

States. Moreover, the same study mentions, ‘densities above 30 dwellings per acre 

are not frequent in American cities’, however, these densities and higher are 

considered the norm in other cities. Especially,  in developing countries, where 

densities tend to be higher than developed ones (W.Richardson, Bae, & Baxamusa, 
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2000) (e.g., Cairo’s net residential density is around 40 DU/ha5 (Japan International 

Cooperation Agency, Ministry of Housing, Utilities & Urban Development, & General 

Organization for Physical Planning, 2008a)). If two developments, each has a 

residential density of 18 DU/acre with one located in Cairo, Egypt and the other in 

Atlanta, the United States, both will receive three points according to LEED-ND. 

Despite the first is way below the local norm of Cairo (i.e., relatively less compact), 

while the second is higher than that of Atlanta (Department of Planning and Community 

Development, 2011). On the other hand, Säynäjoki et al. (2012) found that such 

density, prescribed by LEED-ND, is not desirable and too high for the Finnish context. 

Finally, to keep things in balance LEED-ND does not identify extreme 

compactness (over-densification). Over-densification leads to undermined mobility, 

increasingly taller buildings, increasing urban noise pollution, among other things.  

Developments with densities higher than 63 DU/acre can acquire six points in LEED-

ND but there is no maximum density. The problem is that the boundary between 

compactness and over-densification is narrow and depends on many context-related 

variables (De Smet, Cenci, Laplume, & Becue, 2014). Simultaneously, is difficult to 

define the limits beyond which intensification becomes over-development (Williams, 

Burton, & Jenks, 1996), which makes them impossible to delineate both generically, 

besides they are not a big problem in the United States when compared to urban 

sprawl for example. Accordingly, over-densification and over-development are 

overlooked by LEED-ND.  

3.4.1.2 Connectivity 

Higher connectivity should increase transportation efficiency and improve 

public health (USGBC, 2014). At least 10 different indicators can be used to assess 

connectivity; each measures certain aspects of connectivity. Most of them are 

compiled and explained by Dill (2004). LEED-ND advocates higher connectivity 

directly within two of its criteria (one mandatory and one discretionary) named 

                                                

5 Based on the assumption of four persons per household 
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‘Connected and Open Community’ and indirectly by using it as a proxy and facilitator 

for the criteria (‘Smart Locations’, ‘Preferred Locations’, and ‘Housing and Jobs 

Proximity’).  LEED-ND does not allow developers and planners to select the best fitting 

indicators to their site and context; instead, it assesses connectivity using the indicator 

of intersections density (ID) with specific thresholds. However, ID cannot single-

handedly guarantee high connectivity as it only assesses the number of intersections 

per unit area but does not assess the typology of these intersections or their impact on 

route directness and length, as shown in Figure 13. In order to control those aspects, 

other indicators are imperative (e.g., Connectivity Index (Ewing, 1996), Maximum 

Block Size and Length, and Route Directness (Dill, 2004)). Let alone that there is no 

consensus on the aforementioned benefits of higher connectivity (e.g., Panter, Jones, 

van Sluijs, & Griffin (2010)).  

 

Figure 13 Neighborhoods ‘1’ and ‘2’ have the same ID but route length from A to B is around 1.5 longer in ‘2’. Source: 
authors. 

 

3.4.2 Assessment measures with nested structure 

3.4.2.1 Frequencies and weights of the prescribed RsSP 

After scanning all RsSP prescribed in the USCs, as shown in Appendix A, 169 

RsSP were identified: 46 in LEED-ND, 59 in BREEAM-C, 19 in CASBEE-UD, and 45 
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in PCRS, as shown in Table 2 and Figure 14. Aside from CASBEE-UD, all USCs 

prescribe a large number of RsSP. The relatively low number of RsSP prescribed in 

CASBEE-UD can be ascribed to its latest update that limited the ‘Environmental Load 

of Urban Development (Lud)’ to assessing only the volume of CO2 emissions. 

Accordingly, it has only three themes and no subaltern criteria compared to 

‘Environmental Quality of Urban Planning (Qud)’, which has three themes and 29 

subaltern criteria. In terms of weight, the criteria that prescribe these RsSP have a 

significant weight in all USCs. 

Table 2 References for sustainable planning prescribed in four USCs, and the weight and number of their criteria 

  LEED-ND BREEAM-C CASBEE-UD PCRS 

Number of prescribed RsSP 46 59 19 45 

Number of Criteria prescribing 
RsSP/ total number of criteria 

29/56 17/41 
7/29 in QUD and 

 3/3 in LUD  
32/64 

Weight of discretionary  criteria 
prescribing RsSP/ total weight of 
discretionary criteria 

50/100 62/119 NA 65/159 

Notes: NA: not applicable 

LEED-ND nests 46 RsSP in more than 51% of its criteria. They include 10 

mandatory criteria (out of the 12 in total), and 19 discretionary criteria holding 50 points 

(out of the total 44 criteria holding 100 points)6. BREEAM-C nests 59 RsSP in more 

than 41% of its criteria. They include 17 criteria with six mandatory measures and 

holding 62 credits (out of the 12 mandatory measures and 119 credits in total.) 

CASBEE-UD nests 19 RsSP in seven criteria out of its 29 criteria of the QUD and the 

three themes of LUD. CASBEE-UD utilizes the methodology of the ‘Built Environment 

Efficiency (BEE)’ where QUD is a numerator and LUD is a denominator. So in terms of 

weight QUD and LUD are equivalent (IBEEC, 2014). Consequently, although the nested 

RsSP in CASBEE-UD appear relatively less than the other USCs, still their criteria 

represent more than 24% of the criteria in QUD and 100% of the themes in LUD, totaling 

around 62% of the assessment weight in CASBEE-UD. Finally, PCRS nests 45 RsSP 

within 50% of its criteria. They include eight mandatory criteria (out of 20 mandatory 

                                                

6 Excluding the 10 bonus points 
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criteria) and 24 discretionary criteria holding 65 credit points (out of 44 discretionary 

criteria holding 159 credit points). Ergo, multiple criteria with significant weights in all 

USCs depend on RsSP in order to rigorously define their assessment measures.  

 

Figure 14 Criteria with nested-structured assessment measures and their weights. Source: authors. 

3.4.2.2 Analysis of geographic domains  

Realizing that RsSP are imperative for USCs’ framework; it is important to gain 

more insights regarding their geographic domains. The geographic domain of any 

nested references can be local (i.e., relevant only to the country of origin of each USC), 

regional (i.e., relevant to the region where the USC was developed), international (i.e., 

relevant to multiple countries in different regions). This, in turn, will either confirm or 

repudiate the geographic domain associated with each USC and consequently the 

relevance of its rigorous assessment measures to different contexts  



   

The Viability of Certification Systems in Actualizing Sustainable Urban Development 

54 

 

Table 3 Geographic domain of the nested references for sustainable planning in four USCs 

Geographic domain LEED-ND BREEAM-C CASBEE-UD PCRS 

No of 
RsSP 

Per Weight  

(no. of man 
+ points) 

No of 
RsSP 

Per Weight 
(per) 

No of 
RsSP 

Per Weight No of 
RsSP 

Per Weight 
(no. of 
man + 
credit 
point) 

Local 27 58.7% 8 man  

+39 points 

49 83.1% 36.4% 

 

19 100.0% NA 22 48.9% 8 man + 40  
credit 
points 

Regional  1 2.2% 1 man 

+3 points 

2 3.4% 4.1% 0 0.0% NA 0 0.0%  

International 18 39.1% 5 man 

+16 points 

8 13.6% 12.7% 0 0.0% NA 23 51.1% 2 man + 29 
credit 
points 

Notes: per: percentage, man: mandatory criteria, NA: not applicable. 

Results in  Table 3 show that local RsSP represent 58.7%, 83.1% and 100% 

of the nested RsSP in LEED-ND, BREEAM-C, and CASBEE-UD respectively (i.e., they 

represent the majority in the three USCs), as shown in Figure 15. In terms of weight of 

the criteria prescribing them, they are eight mandatory and 14 discretionary (holding 

39 points) in LEED-ND, and 17 criteria (holding 39.6% of the weight) in BREEAM-C. 

PCRS was the only USC, where the international RsSP exceeded the local ones; with 

23 for the international and 22 for the local, despite PCRS is a local USC. However, in 

terms of weight, the local RsSP were prescribed in eight mandatory and 17 

discretionary criteria (holding 40 credit points) compared to only seven criteria (holding 

25 credit points) prescribing international ones.   Accordingly, local RsSP are more 

prominent in all the USCs in terms of weight.  

 

Figure 15 Geographic domain of the nested references for sustainable planning in four USCs. Source: authors. 
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3.5 Discussion and conclusions  

The characterization of USCs as independent tools capable of assessing urban 

sustainability comprehensively, rigorously, and in some cases internationally is 

partially pretentious related to their marketing policies as ‘market driven’ tools than 

factual. Urban sustainability overarches multiple complex concepts that are 

contextually sensitive and some even lack consensus regarding their assessment 

measures. However, in order to achieve their over-ambitious scope, some of their 

criteria suffer from oversimplification and insufficiency in terms of their prescribed 

assessment measures. Moreover, USCs depend on many other RsSP in order to fulfill 

their scope.   

3.5.1 Oversimplification of concepts 

The study begins by analyzing the assessment measures for two prominent 

criteria in LEED-ND (i.e., connectivity and compactness) in order to assess their 

sufficiency and appropriateness. The analysis showed that in terms of compactness, 

it is assessed using the indicator of residential density with certain thresholds. This 

approach dissents the fact that density is context relevant indicator, which loses much 

of its significance when stripped from its social and cultural setting. Moreover, the 

prescribed minimum threshold (i.e., 7 DU/acre) rests on studies relevant only to the 

context of the United States. Even the higher thresholds in LEED-ND do not 

necessarily correspond to compactness in other contexts. In terms of connectivity, the 

indicator of ID is not sufficient to cover connectivity, which still lacks consensus 

regarding its benefits. 

Cable (2008) concluded that LEED-ND “offers a view of highly rigorous, 

measurable criteria”. However, a deeper analysis of its assessment methodologies 

regarding two of its most prominent criteria displays an oversimplification regarding 

both concepts compared to the literature. Connectivity and compactness require more 

complex and more contextually focused analyses. Perhaps such complexities 

contradict with the nature of LEED-ND as ‘market-driven’ tool aiming to standardize 

the process of sustainability assessment. However, standardization is usually 
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intertwined with simplifications (possibly oversimplifications), which decrease varieties 

(Spivak & Brenner, 2001) and differences between cities and nations in case of global 

standardization (Wang-Védrine, 2014). Although these results are not representative 

of all the criteria with a simple structure in LEED-ND, still it adds to the limited studies 

that scrutinize the assessment measures of USCs though focusing on certain concepts 

to gain new insights (e.g., Gouda & Masoumi (2017b)), which would not have been 

possible if USCs were analyzed comprehensively.  

3.5.2 USCs as independent assessment tools 

USCs are assessment tools with complex structures that nest other RsSP in 

their assessment measures; however, they are marketed as independent tools. The 

study assessed the dependence of USCs on other RsSP in four different USCs. The 

analyses revealed that 51%, 36%, and 50% of the criteria of LEED-ND, BREEAM-C, 

and PCRS nest 46, 59, and 45 RsSP respectively. In terms of weight, criteria 

encompassing nested assessment measures have significant weights in all USCs 

(e.g., 50 points in LEED-ND and 62 credits in BREEAM-C besides the mandatory 

criteria and measures).  Moreover, most of these RsSP have local geographic domain 

even in international USCs. This agrees the remark of Wangel et al. (2016) that 

international USCs’ were developed based on national context. Ergo, it can be said 

that USCs criteria are dependent on and integrate with other RsSP to increase the 

rigor of their assessment. Such integration is inevitable due to the multiplicity of the 

issues of urban sustainability and their complexity.   

It is worth mentioning, that since USCs urge developers to exceed local norms 

and regulatory requirements to attain sustainability. Accordingly, their prescribed RsSP 

are carefully selected to line with sustainability, which does not represent the business 

as usual practices in urban development that remain unsustainable because it is more 

profitable (Wheeler & Beatley, 2009, pp. 304–308). Therefore, the preexistence of 

these locally sensitive RsSP in every context should not be taken for granted and 

should be assessed before the utilization or development of any USC. 
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3.5.3 Local equivalent RsSP  

The intertwinement of LEED-ND and BREEAM-C with the planning systems of 

their countries of origin through their predilection to nest local RsSP is at variance to 

their global scope. However, ‘There is too much of the need to neatly package and 

quickly extrapolate to the global’ (Sims, 2010).  Therefore, USCs try to bypass this 

through permitting the usage of local equivalents international projects. LEED-ND uses 

the phrase of ‘or local equivalent’ ubiquitously within 17 criteria for projects outside the 

United States, while the bespoke process in BREEAM-C allows using local equivalent 

codes and standards for projects outside the United Kingdom (i.e., England, Scotland, 

Wales and Northern Ireland). Still, the existence of these local equivalents is very 

questionable, especially in developing countries where the local planning systems are 

still not suited for sustainability. Besides, the nested RsSP are in some cases 

sophisticated or peculiar that they might not have an equivalent even in developed 

countries.  

On the other hand, the exclusive reliance of global USCs on international RsSP 

will not solve the problem, as they can be less sensitive regarding the specifics of each 

context. One example for that is related to selecting the development’s location, which 

influences a number of criteria in LEED-ND (e.g., ‘Imperiled Species and Ecological 

Communities Conservation’). Developers are urged to take certain measures to protect 

threatened and endangered animals that can be affected by the new development. 

Projects in the United States can rely on lists for these species issued under the 

endangered species act of the state or United States. Developments outside The 

United States, where there are no local equivalents, can rely on the International Union 

for Conservation of Nature (IUCN) Red List, which assesses the conservation status 

of species on the global scale. A quick comparison between the local list of any state 

in the United States and the red list, reveals that the first includes much more species 

than the second (e.g., 36 species are listed as endangered in Colorado under 

Endangered Species Act (U.S. Fish & Wildlife Service, 2015) compared to seven in 

the Red List). This means that local lists tend to be more sensitive. Accordingly, USCs 

should be utilized where such local sensitive RsSP are available or support their 
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development, as USCs are dependent on them.  In other words, the process of 

sustainability assessment in each USC ‘should be tailor-made for context’ (Bond et al., 

2012). 

The comprehensive assessment of sustainability while maintaining the rigor of 

the prescribed assessment measures is a very challenging scope in itself, let alone 

adding an international scope. USCs should be characterized as tools that integrate 

and dovetail with the other already existing and locally sensitive RsSP. Accordingly, 

the availability of these references is contingent to the development or the use of any 

USC in any context. Moreover, as USCs are tools that require continual extensive 

maintenance (Saunders, 2008) through recurrent updates and the release of new 

versions, many of their nested RsSP also require continual maintenance and updates. 

Finally, as more USCs are turning into international tools, there is a need to perform 

focused analyses regarding their prescribed assessment measures. It is also important 

to assess the relevance of these measures to different contexts.  
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Abstract 

Urban sustainability certification (USC) systems comprehensively assess 

and benchmark the sustainability of neighborhoods, communities, etc. 

However, it is important to understand what USCs mean by 

neighborhoods and communities in terms of definition and their certified 

developments’ size. This study focuses on sustainable transportation and 

its measures in USCs in order to discern: how relevant are these 

measures to the varied local conditions, especially in developing 

countries? And whether they can generate palpable benefits vis-à-vis the 

certified developments’ site areas. Taking descriptive analysis methods, 

this study focuses on four prominent USCs, namely, LEED for 

Neighborhood Development, BREEAM Communities, CASBEE for 

Urban Development, and The Pearl Community Rating System. The four 

USCs prescribed multiple measures for sustainable transportation, 

particularly in favor of active transportation and public transportation. 

However, the relatively small size of their citified developments and the 

varying transportation conditions among different contexts attenuate the 

viability and relevance of the advocated measures for both modes. In 

order to yield more benefits, USCs should underscore the integrative 

nature of neighborhoods, communities, and transportation within their 

prescribed criteria and measures. Moreover, sustainable transportation 

as a theme should be tailored to the local conditions rather than being 

adopted or adapted from global USCs.   

Keywords: Urban sustainability certification systems; transportation 

assessment; LEED for Neighborhood Development; BREEAM Communities; CASBEE 

for Urban Development; The Pearl Community.  
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4.1 Introduction 

The role of neighborhoods, communities, and districts in attaining urban 

sustainability has been widely avowed due to their role as the building blocks of cities 

(Searfoss, 2011). They also represent the planning scale at which most individual 

development projects take place and which affects our daily life in terms of services 

and amenities (Wheeler, 2013). The last decade witnessed the release of a number of 

urban sustainability certification (USC) systems, most of which are continuations of 

antecedent building sustainability certification systems. These include but are not 

limited to Comprehensive Assessment System for Built Environment Efficiency for 

Urban Development (CASBEE-UD) in Japan, Leadership in Energy and Environmental 

Design for Neighborhood Development (LEED-ND) in the United States, Building 

Research Establishment Environmental Assessment Methodology (BREEAM) 

Communities in the United Kingdom, The Pearl Community Rating System (PCRS) in 

Abu Dhabi, Green Star Communities in Australia, German Sustainable Building 

Council (DGNB) certification for urban districts in Germany, Global Sustainability 

Assessment System (GSAS) for districts in Qatar, Indian Green Building Council 

(IGBC) Green Townships in India, and Green Building Index (GBI) for Townships in 

Malaysia. Moreover, hundreds of areas worldwide have been certified with USCs 

whose domain is being increased from the local level to the regional and global levels 

in some cases. This phenomenon raises questions regarding the applicability and 

viability of USCs as tools for global and comprehensive urban sustainability on the 

scale of neighborhoods and communities. Some publications have made content-

based comparisons among different USCs, while other publications have assessed the 

pertinence of one or more USCs in actual local conditions within one or more countries. 

However, a deeper thematic approach is currently needed. Accordingly, this paper 

focuses on only one theme of urban sustainability, namely, sustainable transportation, 

within four different USCs, and assesses the relevance of their prescribed measures 

to prevalent transportation conditions, especially in developing countries. It also 

assesses neighborhoods and communities in these four USCs in terms of definitions 

and the sizes of certified developments and subsequently evaluates the ability of these 
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spatial entities to accommodate different measures of sustainable transportation and 

deliver viable outcomes.  

4.1.1 Previous literature on USCs 

Most of the literature handling USCs compares different USCs and some focus 

upon only one. Mainly, there are three USCs under the spotlight, namely, LEED-ND, 

BREEAM Communities (BREEAM-C) and CASBEE-UD, as they were among the first 

tools to be released and the first two certified many developments. Many papers 

compare the basic features of USCs (i.e., themes, criteria, measures, weighting, 

benchmarks, etc.) as in Haapio (2012); and Hamedani & Huber (2012). Also, Reith 

& Orova (2015); and Sharifi & Murayama (2013) compared the basic features of USCs 

alongside with the balance, coverage, and sensitivity of their themes, criteria and 

assessment measures. Kyrkou & Kaerthaus (2011) compared the basic features of 

LEED-ND and BREEAM-C besides their transparency and adaptability, the outcome 

showed that LEED-ND has better performance in the latter two aspects. Berardi (2015) 

compared LEED-ND, BREEAM-C, and CASBEE-UD and criticized their coverage of 

the social aspects, lack of transparency in criteria selection and weighting, 

misrepresentation of economic sustainability, limited adaptability, and bounded one-

off assessment methodology. Braulio-Gonzalo et al. (2015) made a comprehensive 

assessment of 13 urban sustainability assessment tools and proposed new 

assessment structure for Mediterranean cities in Spain with 14 major categories and a 

set of 69 subcategories. Karol & Brunner (2009) discussed the comprehensiveness 

and coverage of different assessment tools from Australia, Great Britain, and the 

United States in terms of sustainable housing and pointed out to the importance of 

locality and adjustment of units of measurements. The applicability of USCs to the local 

conditions of England, Germany, and Finland was discussed in Cable (2008; Kyrkou 

& Kaerthaus (2011); and Säynäjoki et al. (2012). Sharifi & Murayama (2014b, 2014a) 

investigated the viability of having global USCs through cross-evaluating three 

developments citified by three different tools. Talen et al. (2013) took a proactive 

applied approach through identifying the land parcels compliant with the Smart 

Location and Linkage prerequisites in LEED-ND 2009. Holden (2013) analyzed the 
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usability of LEED-ND and had some comments regarding its credibility due to its high 

level of claims, and questioned its legitimacy because it is developed by the sector that 

benefits the most from new developments.  

4.1.2 Problem statement 

The literature review resulted in publications that cover various aspects and 

represent different vantage standpoints regarding USCs. Numerically, most of the 

literature is focused on comparing the basic features of different USCs and some 

discuss their applicability to the local conditions of specific countries. Both approaches 

are important and require continuous updating due to the release of new versions of 

USCs every few years. However, the vast majority of the literature comprehensively 

assesses all the themes of USCs, which in turn are comprehensive tools that include 

multiple and diverging themes. This approach deters the depth of the performed 

analysis within each theme. Currently, there is a need for a deeper and more focused 

type of analyses to uncover more aspects regarding USC. Accordingly, this study will 

focus on the theme of sustainable transportation within a number of USCs. Although, 

some themes and criteria within USCs appear idealistic to attain on the spatial level of 

neighborhoods and communities (e.g., saving energy through district heating and 

cooling, indoor and outdoor water use reduction, enhancing the urban realm), still, 

sustainable transportation usually demands integrated planning and pre-existence of 

certain norms. Accordingly, it is important to understand what USCs mean by 

neighborhoods and communities, and how they befit the measures of sustainable 

transportation.  

As for USCs, they are witnessing an accelerated dissemination worldwide 

through the release of new certification systems and the expansion of the domain of 

current USCs. This expansion has enabled some USCs to assess projects outside 

their countries of origin, either as they are (e.g., LEED-ND) or through an adaptation 

process (e.g., BREEAM-C through a bespoke process). Around 100 developments 

outside the United States are either certified or registered by LEED-ND including 

Brazil, Canada, China, Finland, Italy, Japan, Lebanon, Malaysia, Mexico, 
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Mozambique, Panama, Qatar, Saudi Arabia, South Africa, South Korea, Spain, 

Turkey, and Venezuela (USGBC, 2014). BREEAM and DGNB have also assessed 

developments outside the United Kingdom and Germany, respectively, in Belgium, 

Denmark, Iceland, Luxembourg, Sweden, and Switzerland (BRE, 2015; Deutsche 

Gesellschaft für Nachhaltiges Bauen [DGNB], 2015). Such dissemination coupled with 

the varied transportation conditions within different contexts call for an investigation 

regarding the relevance of the USCs’ criteria for sustainable transportation vis-à-vis 

transportation conditions developing countries.  

This study aims to answer the following questions: what are neighborhoods 

and communities according to USCs regarding definition and the customary size of 

their certified developments? How do USCs advocate sustainable transportation? 

Acknowledging the integrative characteristics of transportation, can the USCs’ criteria 

and measures for sustainable transportation trigger palpable benefits compared to the 

customary size of their certified developments? Finally, since global USCs do exist, 

how relevant are these criteria and measures to the varied local conditions, especially 

in developing countries?  

4.2 Methodology  

The methodology basically relies on content analysis of the latest versions of 

four USC systems up to 2016, namely, LEED-ND V4 (USGBC, 2014), BREEAM-C 

2012 (BRE, 2013), CASBEE-UD 2014  and PCRS V1 (UPC, 2010d; IBEEC, 2014). 

The four USCs were selected because they stem not only from different countries, but 

also from different regions: North America, Europe, East Asia, and the Middle East. 

Moreover, all four rating systems are accessible without charge and available in 

English language. Finally, they are prominent USCs, as LEED-ND has the highest 

number of certified and registered projects with more than 400 projects up to the 

present (USGBC, 2016), BREAAM Communities and CASBEE-UD are well-known 

USCs worldwide and have been assessed by multiple papers, and PCRS is an original 

USC from the Middle East that was not adapted from any other rating system. PCRS 
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is mandatory in Abu Dhabi as all new developments must achieve a minimum Pearl 

rating of 1 to receive approval (UPC, 2010c).  

 LEED-ND and BREEAM-C are global USCs, CASBEE-UD is a national USC 

despite that it mentions reservedly its possible pertinence to the other Asian areas in 

its basic policy, and PCRS is a local USC only relevant to Abu-Dhabi in UAE. The 

selection of a national and a local USC should not be considered as a limitation 

because there is a salient tendency in USCs to start as local or national tools then 

expand their spatial domain through time to be regional or global systems. Among 

them,  LEED-ND responded only “to land use and environmental considerations in the 

United States” in 2009 (USGBC, 2009a) but now it assesses projects inside and 

outside the United States. Also, “Qatar Sustainability Assessment System” (QSAS) 

was tailored according to the “needs and environment of Qatar” (GORD, 2010) but 

now it became GSAS which addresses “the specific needs and environment of the 

region” (i.e., countries of Gulf Council) (GORD, 2015)). Accordingly, this study 

investigates the global characteristics of USCs in terms of sustainable transportation; 

as an actual state for LEED-ND and BREEAM-C, and as a potential for CASBEE-UD 

and PCRS 

The analysis was made in three steps. The first step involved understanding 

what neighborhoods, communities, and urban developments mean for each USC 

based on their defined spatial assessment range. Then an investigation was made 

regarding the projects certified by the USCs to discern their customary site area. The 

collected data, shown in Appendix B, included the locations and site areas for four 

certified projects by CASBEE-UD (IBEEC, 2015), 105 projects certified by LEED-ND 

(Deshpande, 2013), and 15 projects certified or seeking certification by BREEAM-C 

(BRE, 2015). The latter group was identified through tracking published documents for 

each project and utilizing Google Earth in some cases to calculate the site area as 

such information is not provided by GreenBookLive7. The samples represent 100% 

and 70% of projects certified by CASBEE-UD and LEED-ND, respectively, and 100% 

                                                

7GreenBookLive lists BREEAM assessments among other things. 
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of those certified or currently seeking BREEAM-C certification up to October 2015. As 

for PCRS, Abu Dhabi Urban Planning Council does not list their certified projects, 

which represents a limitation for this study. Accordingly, the findings related to the size 

of the certified developments were not extrapolated to PCRS, despite the presence of 

a number of reasons that entice such extrapolation, which will be explained in the 

following sections.  

Within the second step, the study focused on identifying the criteria related to 

sustainable transportation within each USC. The analysis started by scrutinizing all the 

criteria of the USCs and their underlying measures in order to discern the criteria 

related to sustainable transportation. Then each of identified criteria was characterized 

based on the component of sustainable transportation that it advocates. Any criterion 

that can directly or indirectly be associated with transportation means or infrastructure, 

whether in its aims or assessment measures was identified to be related to sustainable 

transportation. However, acknowledging that urban sustainability involves multiple 

overlapping and entangled themes, many of the identified themes are not exclusively 

earmarked for sustainable transportation, as they can be associated with other 

sustainability themes (e.g., quality of life, biodiversity, safety and security), in some 

cases other themes may even take precedence over sustainable transportation. 

The third step is aimed to assess the viability and relevance of the identified 

criteria. Accordingly, they were assessed in relation to the customary sizes of the 

certified developments by the USCs, and the varied transportation conditions, 

particularly in developing countries. Although, the findings are limited to the 

transportation theme in the USC since it is the focus of the study, still, such focus was 

a necessary limitation in order to allow a more in-depth analysis within the multi-tiered 

USCs, as shown in section 3, and the findings raise questions regarding the other 

themes, that currently require more focused analysis. The aforementioned steps 

required several months for data collection and analyses and included the acquisition 

of “Accredited Professional” credential from one of the USCs by one of the authors. 
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 It is important to state here that within the study multiple illustrations will be 

made in the form of maps for areas within the districts of Charlottenburg, in Berlin, 

Germany, and Nasr City in Cairo, Egypt. Charlottenburg and Nasr City were randomly 

selected as examples (not case studies) from a developed and a developing country. 

The analyses were made by the authors using the software of ArcGIS and are 

replicable to other areas in other cities and countries because the analyses are 

geometric rather than contextual. In the case of Charlottenburg, buildings and street 

network data were acquired from OpenStreetMap (OSM) (a GIS open data source) 

while in the case of Nasr city, buildings and street network data were modeled by the 

authors based on imagery dated to 2016 from Google Earth.  

4.3 USCs terminology  

The structures of the four USCs have some commonalities, but each 

certification system utilizes different keywords to identify its components. Using the 

particular keywords for each certification adds to their complexity and can create 

confusion, so the terms “theme”, “criterion”, and “assessment measure” will be utilized 

henceforward to define the components of the USCs. A “theme” is a primary division 

of USCs and includes multiple assessment aspects; it a proxy for “credit categories” in 

LEED-ND, “category” in BREEAM-C, “major item” in CASBEE-UD, and “credit 

sections” in PCRS. “Criterion” refers to each assessment aspect within a theme and is 

a proxy for “credit” in LEED-ND, “assessment issue” in BREEAM-C, the smallest 

assessment level in CASBEE-UD, which can be either “small item” or “minor item”, 

and “credit” in PCRS. Finally, “assessment measures” refer to the different actions 

included in each criterion. To sum up, each USC encompasses a number of themes, 

which are composed of a number of criteria, each of which can include one or more 

assessment measures, as shown in Figure 19. Only CASBEE-UD has a category 

preceding the category of themes, which includes “environmental quality of the urban 

development (QUD)” and “environmental load of urban development (LUD)”.  
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With the exception of CASBEE-UD, the USCs have mandatory criteria and 

assessment measures in order to guarantee a compliance baseline throughout their 

different themes. Mandatory criteria and assessment measures are not rewarded with 

points or credits and must be fulfilled before moving to the discretionary ones; any 

unfulfilled mandatory item can disqualify a project. In LEED-ND and PCRS, a criterion 

is either mandatory or discretionary and is called “prerequisite” or “mandatory credit” 

when mandatory and “credit” or “optional credit” when discretionary, respectively. In 

BREEAM-C some criteria include “mandatory measures” beside the discretionary 

ones, the latter is rewarded with credits. All the criteria of CASBEE-UD must be 

assessed unless there is an exclusion path, but no single unfulfilled criterion can 

disqualify a project. In this sense, CASBEE-UD has no mandatory criteria. The terms 

“mandatory criteria”, “mandatory measures”, “discretionary criteria” and “discretionary 

measures” will be used henceforward within this paper.  

4.4 Spatial scope 

Neighborhoods and communities are commonly used terms by USCs to 

describe their spatial scope. This scale represents a transition between buildings and 

cities, but differs from both, as all buildings and many cities have boundaries with 

concomitant physical attributes and factual projections based on the people within 

them. Neighborhoods and communities, on the other hand, are entities with virtual 

borders and implicit projections. The demarcation of such entities is not contingent and 

is not based on concordant and consistent reasoning or justification. Demarcation can 

be based on topography, urban patterns, identity, history, demography, or other 

factors. The four USCs at hand use neighborhoods, communities, and urban 

developments to define spatial scope. Although the three terms have different 

definitions that vary depending on the specialization and context, they are considered 

interchangeable here as they refer to the site that holds a new development whose 

boundaries are defined based on project conditions or at the discretion of the 

developer. However, these spatial entities are prescribed differently for each 

certification. 
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Figure 16 Minimum and maximum assessment range for LEED-ND. Source: analysis made by authors utilizing data 
from Open Street Maps (OSM) about buildings and street network. 

The assessable spatial range for certification is defined by surface area, 

population, or through a series of questions. The spatial ranges of the USCs are broad, 

as LEED-ND assesses large developments up to 607 ha (USGBC, 2014), CASBEE-

UD assesses developments up to several tens of hectares and more (IBEEC, 2014), 

and PCRS assesses projects that house up to 20,000 and 30,000permanent residents 

(UPC, 2010d). Larger developments can be also assessed but are divided into a 

number of neighborhoods. BREEAM assesses moderate and large developments, 

preferably with mixed land use; however, it does not state a threshold and instead 

employs a set of questions related to a project’s influence on transport means and 

infrastructure, the public realm, local employment, the social mix, services, and utilities 

to help developers determine the appropriateness of BREEAM-C certification for their 

projects (BRE, 2013). The minimum development threshold for LEED-ND is two 

habitable buildings (USGBC, 2014). The threshold for CASBEE-UD is a single block 

consisting of multiple buildings (IBEEC, 2014). For PCRS, the development has to hold 

a minimum of 1,000 permanent residents (UPC, 2010d). Such development can be as 

small as two hectares in areas with high population densities or as large as 83 ha areas 
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with low densities8 depending on its location in Abu Dhabi, according to the residential 

density map in “Plan Abu Dhabi 2030” (UPC, 2007). BREEAM-C does not assess 

single and small developments (BRE, 2013), but it certified developments up to 2.51 

ha in site area. Accordingly, all USCs have a relatively wide spatial scope, as shown 

in Figure 16 for LEED-ND, which allows USCs to assess urban developments with 

extremely different sizes.   

 

Figure 17 Site area of the certified developments by three USCs 

In practice, most assessed developments are far smaller than the stated 

maximum assessment sizes, as shown in Figure 17. The largest development certified 

by CASBEE-UD up to the present is “Funabashi Smart Share Town”, with a site area 

of around 11.2 ha (IBEEC, 2015). For BREEAM-C, 60% and 80% of certified 

developments are less than 20 or 25 ha, respectively. For LEED-ND, around 55% and 

70% of projects in the sample (representing 70% of certified projects up to October 

2015) were less than 12 or 20 ha, respectively (Deshpande, 2013). The site area of 

PCRS certified projects is expected to follow the same pattern, as it is logical for 

smaller developments to be more common than larger ones. Moreover, in terms of the 

origin of each system, the emirate of Abu Dhabi is the smallest and has the lowest 

population compared to the United States, the United Kingdom, and Japan. The 

aforementioned site area sizes confirm that most certified developments are not self-

contained in many aspects because this either not feasible or not desired. In any case, 

                                                

8 An estimation of four residents per household was made  
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neighborhoods and communities are not intended to be fully autonomous (Jacobs, 

1961). 

4.5 Sustainable transportation 

Sustainable transportation is a main subset of urban sustainability; it 

encompasses multiple strategies, among them to encourage ecofriendly modes and 

shared trips, discourage the polluting modes, enhance the public realm, alleviate the 

heat-island effect, and support mixed-use compact development. All USCs include 

multiple criteria, which are directly and indirectly earmarked to support sustainable 

transportation either in their aim or measures, as shown in Table 4. In general, these 

criteria represent 20 (five mandatory and 15 discretionary) out of the 56 total criteria 

and are worth 41 points for LEED-ND; 13 (one mandatory and 12 discretionary) out of 

41 total criteria and are worth 41 credits for BREEAM-C; eight out of 29 total criteria in 

QUD and one out of three themes in the LUD of CASBEE-UD; and 13 (two mandatory 

and 11 discretionary) out of the 64 total criteria and worth 23 credit points in PCRS. 

These criteria relate to sustainable transport in either the prescribed measures, their 

aim, or both (Figure 18).  

 

Figure 18 Criteria related to sustainable transportation in each USC 

 Justifying how every criterion is associated with sustainable transportation is 

a lengthy replication of the manuals of USCs, as it involves listing the aims and 

measures of the identified 55 criteria. In addition, the relation between most criteria 

and transportation is salient from the title (e.g., walkable streets, transport assessment, 

and traffic safety). However, for the few criteria where such relation is unclear, a 
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concise explanation is important to avoid subjectivity. Within LEED-ND, the criteria of 

“Smart Location” and  “Agricultural Land Conservation” urges developers to find 

sustainable locations for their developments through multiple options, among them a 

site served by a good transit system. In BREEAM-C, “Green Infrastructure” calls to 

locate green spaces within a walkable distance from all residents, which promotes 

walkability. In CASBEE-UD, “Crime Prevention” evaluates the night lighting of streets, 

squares, and parks, which in turn have a direct influence on active transportation and 

public transportation. “Convenience” and “Health and Welfare, Education” evaluate the 

distance from blocks entrances to different land uses (e.g., supermarkets, schools, 

hospitals). “Ground Greening” evaluates the green spaces provided and their influence 

upon mitigating the heat island effect. Finally, In PCRS, “Modular Pavement and 

Hardscape Cover” calls for using modular materials that minimize the heat island effect 

in the public realm and right-of-way.   

 

Figure 19 General structure of the USCs and the criteria related to sustainable transportation. 

All the identified criteria were then characterized according to the components 

of sustainable transportation that they support. Mainly, USCs support six components 

of sustainable transportation: active transportation, public transportation, carpooling, 

car-sharing, alternative transportation, and sustainable management of freight 

transportation, as shown in Table 4. However, acknowledging that USCs are designed 

to be relatively flexible in relation to the varied conditions of different developments, 

relinquishing one or two criteria with small weights (when weights are applicable) does 

not debilitate a project’s chance to attain a certain benchmark. Nevertheless, 

relinquishing a single mandatory criterion or multiple discretionary ones will surely do. 

LEED-ND 5 themes (credit categories) 56 criteria (prerequisites & credits) 20 criteria

BREEAM-C 5 themes (categories) 41 criteria (assessment issues) 13 criteria

CASBEE-UD

Environmental 
Quality (QUD)

3 themes 
(major items)

29 criteria (5 small items and 24 minor minor 
item)

8 criteria

Environmental 
Load (LUD)

3 themes 
(major items)

1 theme

PSCR 7 themes (credit sections) 64 criteria (mandatory credit & credits) 13 criteria

Criteria related to sustainable transportation  
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Only two components of sustainable transport were found to be prominent and 

consistently targeted by several criteria and had significant weight, namely, active 

transportation and public transportation, as shown in Figure 20. The viability and 

relevance of the criteria related to both components were assessed in the following 

sections.  

Table 4 Criteria related to sustainable transport in the USCs and their weights 

LEED-ND BREEAM-C CASBEE-UD PCRS 
criteria W

g 
Co criteria W

g 
Co criteria W

g 
Co criteria W

g 
Co 

SLL 
Prerequisite 
Smart Location 

Pr PT TM 01 – 
Transport 
Assessment 

M+ 
2 Cr 

PT/AT 1.2.1.1 Ground 
Greening 
 

Eq AT 
 

LC-R3: 
Provision of 
Amenities 
and Facilities  

M AT 

NPD 
Prerequisite 
Walkable 
Streets 

Pr AT SE 06 – 
Delivery of 
Services, 
Facilities and  
Amenities 

7 Cr AT 2.2.2 Traffic 
Safety 

Eq AT LC-1: Transit 
Supportive 
Practices  

2 Po PT/AT 

NPD 
Prerequisite 
Compact 
Development 

Pr PT/AT SE 07 – Public 
Realm 

2 Cr PT/AT 2.2.3 Crime 
Prevention 

Eq PT/AT LC-2: 
Neighborhoo
d 
Connectivity  

3 Po AT 

NPD 
Prerequisite 
Connected and 
Open 
Community 

Pr AT SE 12 – Local 
Parking 

4 Cr PT/AT 2.3.1.1 
Convenience  

Eq AT LC-4: 
Accessible 
Community 
Facilities  

2 Po AT 

SLL Credit 
Access to 
Quality Transit 

7 Po PT/AT TM 02 – Safe 
and 
Appealing 
Streets 

1 Cr PT/AT
/ 
FT 

2.3.1.2 Health 
and Welfare, 
Education 

Eq AT LC-6: 
Community 
Walkability 

4 Po AT 

SLL Credit 
Bicycle 
Facilities 

2 Po AT TM 03 – 
Cycling 
Network 

4 Cr AT 3.1.1.1 
Development 
of Traffic 
Facilities 

Eq PT/AT LC-8: Travel 
Plan  

1 Po CS/CP
/ 
AT 

NPD Credit 
Walkable 
Streets 

9 Po AT TM 04 – 
Access to 
Public 
Transport 

1 Cr PT/AT 3.1.1.2 
Logistics 
Management 

Eq FT LC-12: Safe & 
Secure 
Community  

1 Po PT/AT 

NPD Credit 
Compact 
Development 

6 Po PT/AT SE 15 – 
Inclusive 
Design 

4 Cr PT/AT 3.1.2.1 
Consistency 
with and 
Complementin
g of Upper-
Level Planning 

Eq PT/AT LC-R4: 
Outdoor 
Thermal 
Comfort 
Strategy  

M AT 

NPD Credit 
Mixed-use 
Neighborhood
s 

4 Po PT/AT TM 05 – 
Cycling 
facilities 

3 Cr AT LUD1 CO2 
Emissions from 
Traffic Sector 

Eq PT/CP
/ 
AL/CS
/ 
FS 

RE-2: Urban 
Heat 
Reduction 

2 Po PT/AT 

NPD Credit 
Reduced 
Parking 
Footprint 

1 Po CP/AT TM 06 – 
Public 
Transport 
Facilities 

2 Cr PT SM-1: 
Modular 
Pavement 
and 
Hardscape 
Cover 

1 Po AT 

NPD Credit 
Connected and 
Open 
Community 

2 Po AT RE 07 – 
Transport 
Carbon 
Emissions 

2 Cr AL/CP
/ 
CS 

LC-7: Active 
Urban 
Environments  

1 Po AT 

NPD Credit 
Transit 
Facilities 

1 Po PT SE 08 – 
Microclimate 

1 Cr PT/AT LC-9: 
Improved 
Outdoor 
Thermal 
Comfort  

4 Po AT 
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NPD Credit 
Transportation 
Demand 
Management 

2 Po PT/AT
/ 
CS 

SE 11 – Green 
Infrastructur
e 

3 Cr AT LC-3: Open 
Space 
Network  

3 Po AT 

NPD Credit 
Visitability and 
Universal 
Design  

1 Po PT/AT 

NPD Credit 
Tree-lined and 
Shaded 
Streetscapes 

2 Po AT/PT 

NPD Credit 
Neighborhood 
Schools 

1 Po AT 

SLL 
Prerequisite 
Agricultural 
Land 
Conservation 

Pr PT 

NPD Credit 
Access to Civic 
and Public 
Spaces 

1 Po AT 

NPD Credit 
Access to 
Recreation 
Facilities 

1 Po AT 

GIB Credit 
Heat Island 
Reduction 

1 Po AT/PT 

Wg: weight, Co: component, SLL : smart location & linkage, NPD: neighborhood pattern & design, GIB: green infrastructure & 
buildings, TM: transport and movement, SE: social and economic wellbeing, RE: resources and energy, Prq: prerequisite, Po: 

points, Cr: credits, M: mandatory, Eq: equivalent weight, PT: public transportation, AT: active transportation, CP: carpooling, CS: 
car sharing, AL: alternative transportation,  and FT: freight transport 

 
 

Figure 20 Components of sustainable transportation in each USC and their weight based on the number of criteria 

4.5.1 Active transportation  

Active transportation includes self-propelled and human-powered modes such 

as walking and cycling. The term is preferred over “slow modes” as it has more positive 

connotations. Increasing the modal share of active transportation has multifarious 

benefits for individuals and communities, including improved accessibility, increased 

security, improved public health and fitness, increased community cohesion, reduced 

traffic congestion, conservation of energy, reduced pollution, less costly infrastructure 
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for motorized modes, preservation of open space, and higher property values (Litman, 

2015). Active transportation is the only accessible means of transport in most cities of 

the developing countries and despite its various benefits, is often marginalized and 

receives low priority in urban planning and investments, both in developed and 

developing countries (United Nations Human Settlements Programme [UN-Habitat], 

2013).  

All four USCs include several criteria that aim to, directly and indirectly, bolster 

active transportation. They represent 17 criteria in LEED-ND, 11 criteria in BREEAM-

C, 13 criteria in PCRS, and seven out of 29 criteria of the QUD part in CASBEE-UD, as 

shown in Figure 20. Related measures include prioritization of active transportation 

over motorized transportation; short walking distances to public transport, services, 

and jobs; stipulation of minimum widths for pedestrian and bike paths; provision of 

connected, interesting, and diverse walking contexts; shading for pathways; provision 

of greenery, adequate lighting, proper signage, and better streetscapes; improvement 

of visibility and safety; creation of fine microclimates; reduction of the heat-island effect, 

advocacy for bicycle networks and facilities; provision of shared spaces and traffic 

calming measures; limitations to surface parking areas for cars regarding location 

selection and area; and adoption of universal/inclusive/barrier-free design measures. 

However, multiple aspects denote that some of the aforementioned measures have to 

be adopted not only within new developments but also in the surrounding areas to 

deliver tangible rather than token benefits.  

Each of the USCs prescribes walking distance and sometimes cycling distance 

thresholds to the different facilities and services which should be made through safe 

walking and cycling environment. The distances vary depending on the certification, 

criterion, and measure. The walking distances for LEED-ND can be 400, 800, or 1600 

meters in a “safe and comfortable environment” on a “continuous network of sidewalks, 

all weather-surface footpaths, crosswalks, or equivalent pedestrian facilities”. The 

cycling distance in LEED-ND can reach around 4.8 kilometers through either off/on-

streets, dedicated lanes with a certain width (1.5 meters for one-way and 2.5 meters 

for two-way), or through streets with speed limit of 40 km/h (USGBC, 2014). BREEAM-
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C encourages the provision of the locally required services, facilities, amenities, and 

green spaces within a walking distance of 650 meters via “safe and convenient 

pedestrian routes”. The terms safe and convenient include multiple measures related 

to lighting, visible distance at crossing points, inclusive design measures, signage, and 

shared spaces, minimum footpath width, among others. Moreover, cycling routes 

should be direct, safe, and connect to existing routes from the surrounding areas with 

a minimum width of 2 meters or 1.5 meters on roads with traffic traveling in excess of 

and lower than 64 km/h, respectively (BRE, 2013). PCRS requires reducing the 

walking distances to all applicable facilities by 25% compared to the local standards in 

Abu Dhabi (i.e., a walking distance of 525 meters instead of 700 meters to 

neighborhood centers that encompass community centers, clinics, early learning 

centers/nurseries, and community police points). It also requires connectivity of 

pedestrian routes with a direct route index of less than 1.5 (UPC, 2010a, UPC, 2010b, 

UPC, 2010d). CASBEE-UD states that the distance to everyday facilities, medical 

health/welfare facilities, and educational facilities from the farthest point in an area that 

covers 80% or more of both the working population and the resident population in a 

block to the facilities should be less than 800 meters for “Level 3”, less than 600 meters 

for “Level 2”, and less than 300 meters for “Level 5”. CASBEE-UD also encourages 

developing “comprehensive transportation measures”, which fosters a balance 

between multiple modes of transportation, including bicycles (IBEEC, 2014).  

The customary site area of certified projects of three of the USCs is less than 

12, 20, and 25 ha for CASBEE-UD, LEED-ND, and BREEAM-C, respectively. When 

comparing these areas to average walking and cycling trip lengths globally and to the 

distances prescribed in the USCs, it is apparent that most walking and cycling trips 

extend beyond the virtual borders of the certified development. Figure 21 illustrates 

how the walking distances of three USCs correspond to the aforementioned site areas, 

or even slightly bigger, picked randomly from the district of Charlottenbug in Berlin, 

Germany, and the district of Nasr City, in Cairo, Egypt. The walking distances were 

measured once from origins (building) within the center of the area and another time 

from origins at the boundary. Even the shortest stipulated walking distance threshold 

in the USCs (e.g., 300 meters) can extend beyond the boundaries of the largest 
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certified development in site areas by CASBEE-UD. In case PCRS was anomalous in 

terms of the site area of its certified development, its prescribed walking distance 

threshold to the neighborhood’s center is around 1.3 times the shortest distance in 

LEED-ND (i.e., the customary site area of its certified development has to be almost 

1.7 times larger). 

The average trip length for walking, even in developed countries, is much 

longer than the aforementioned distances, at around 1.4 km in Germany (Arndt & 

Zimmermann, 2012) and 1.57 km in the United States (Santos, McGuckin, Nakamoto, 

Gray, & Liss, 2009)9. The “Mobility in Cities Database” by the International Association 

of Public Transport (UITP) shows that the average non-motorized trip distance is 2.1 

km in Southeast Asian cities, as cited by Pojani & Stead (2015). As for bicycles, cycling 

routes definitely go beyond the borders of certified developments as cycling trips are 

longer than pedestrian trips. The cycling distance threshold is 4.8 km for LEED-ND as 

mentioned and the average trip length by bicycle in Germany is 3.3 km (Arndt 

& Zimmermann, 2012). In Denmark, 83% of bike trips are between 0.5 and 5 km in 

length while only 4% are shorter than 0.5 km (Technical University of Denmark- 

Institute for Transport [DTU Transport], 2013), which indicates that the usage of bikes 

only within certified developments can be very minimal. Figure 22 compares the 

average walking distance in Germany and a cycling distance of 4.8 (prescribed by 

LEED-ND) to the same randomly selected area in Berlin.  

Neighborhoods and communities as spatial entities are integrated and 

connected with their surroundings, so services and amenities outside a certified 

development may be even closer and more reachable than those inside for many 

buildings, especially on the periphery. Disjointing the safe and convenient 

environments for walking and cycling outside a certified development will only result in 

token benefits. In Surabaya, Indonesia, 60% of the trips between 1 and 3 km and even 

20% of the trips less than 1km are made by motorized means due to the very poor 

conditions for walking and cycling (Deutsche Gesellschaft für Internationale 

Zusammenarbeit [GIZ], 2010). Although good environments for walking and cycling 

are de facto in some countries, especially developed countries, this is not the case in 

most African and Asian and some Latin American countries. The infrastructure for 

                                                

9 Data regarding the median walking trip length is also relevant for comparsion, however it was only available for 

Germany.  
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active transportation in developing countries suffers from multiple impairments, 

including the absence of dedicated corridors, encroachments, poor lighting, and 

endangerment of users by speeding vehicles (UN-Habitat, 2013). 
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Figure 21 Ped sheds based on the walking distances prescribed in USCs applied to two randomly selected areas in 
Berlin and Cairo from two origins: once from a building within the center of the area and another from a building at the 
boundary. Source: analysis made by authors utilizing GIS data from OSM for Charlottenburg, and GIS data modeled 
by authors based on imagery dated to 2016 from Google Earth.  
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Figure 22 Cycling distance of 4.8 km and ped shed for the average walking trip in Germany. Source: analysis made 
by authors utilizing data from OSM.  

4.5.2 Public transportation 

“Public transport is a key prerequisite for the sustainable city of the twenty-first 

century” and encourages active transportation as public transport users are more likely 

to walk and for longer distances than non-transit users (Lachapelle & Frank, 2009). 

Consequently, USCs include multiple criteria, as shown in Figure 20, and adopt diverse 

methodologies to encourage people to use public transportation and improve services 

and facilities. In general, 11, eight and three criteria were found to be related to public 

transport, either in terms of aims or in terms of measures, in LEED-ND, BREEAM-C, 

and PCRS, respectively. There are three related criteria in CASBEE-UD in the QUD and 

one theme in the LUD. However, the public transportation facilities described in USCs 

have multiple qualities and attributes that are not available in many cities and even 

countries because such qualities and norms differ greatly within different contexts.  
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LEED-ND encourages the selection of locations served by good transit 

services. Public transit means and facilities in terms of frequency, quality, and location 

are addressed through the credits of “Access to Quality Transit” and “Transit Facilities” 

in the themes of “Smart Location and Linkage (SLL)” and “Neighborhood Pattern and 

Design (NPD)” respectively. Depending on the transit type, the walking distance to a 

station should not exceed 400 meters or 800 meters depending on the transit type with 

transit frequency of at least 60 trips/weekday and 40 trips/weekend for projects with 

multiple transit types and 24 trips/weekday and six trips/weekend trips for projects with 

commuter rail or ferry service only. Transit stations should be covered and partially 

enclosed, have seating and illumination, and provide information about schedules and 

routes. Moreover, LEED-ND requires increasing building densities in the vicinity of 

transit stations within the aforementioned walking distances in the prerequisite of “NPD 

Compact Development”, and encourages providing 100% subsidized annual transit 

passes during the first three years of project occupancy in the credit of “NPD Transport 

Demand Management”. Accessibility to transit with high frequency is also a way to 

fulfill a number of perquisites and credits such as “SLL Smart Location”, “SLL 

Agriculture Land Conservation”, and “SLL Housing and Jobs Proximity”. Moreover, it 

influences other prerequisites and credits such as “NPD Compact Development” and 

“NPD Mixed-Use Neighborhoods”  (USGBC, 2014).  

BREEAM-C requires a transport assessment/statement and travel plans to 

encourage sustainable transport, including public transport and rewards projects that 

subsidize public transport for their residents from the development’s outset. For the 

“TM1004- Access to public transport” criterion, the walking distance from building 

entrances to transport nodes (stations) with lines that run to key service centers 

determines the awarded credit, with maximum walking distance and minimum 

frequency of 650 meters and 10/15 (peak/ off peak) minutes for urban areas and 1300 

meters and 30/60 (peak/ off peak) minutes for rural ones. Moreover, the “TM06 – Public 

transport facilities” criterion requires stations and stops to be adequate in size with 

                                                

10 Transport and movement theme 
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sufficient seating for the potential number of users and be visible in the surroundings, 

The stations must also provide updated timetables, shelter, and protection from 

weather conditions and sun, protection from splashes from passing vehicles, and 

secure parking for bicycles along with other measures to obtain higher credit (BRE, 

2013).  

PCRS advocates the densification of buildings in the vicinity of transit stations 

starting from 25 dwelling units per hectare (du/ha) within suburbs, up to 120 du/ha in 

the central business district. Moreover, due to the high temperatures in Abu Dhabi, 

PCRS rewards the shading of 75% of pedestrians’ primary walkway connecting transit 

stations to transit user centers in the “LC11-1: Transit Supportive Practices” criterion 

(UPC, 2010d).  

CASBEE-UD states distances of 600 and 300 meters to railway and bus 

stations, respectively, for a standard or a typical action of “Level 3”.  To acquire “Level 

5”, these distances must correspond to the highest level, and the development must 

be directly connected or comprehensive transportation measures must be taken 

(IBEEC, 2014).  

All USCs actuate developers seeking certification to locate their developments 

in areas that are either already covered by an established transit system or will be 

established in the early occupation stage of the development to guarantee that the first 

occupants will not be forced to use private cars. However, the USCs acknowledge only 

formal or public transportation with fixed stations, routes, and schedule and disregard 

informal transportation. The problem is that public transportation is either scarce or 

declining in most developing countries and its infrastructure is in poor conditions and 

far from adequate; therefore, informal transportation usually predominates 

(International Association of Public Transport [UITP], 2015; UN-Habitat, 2013). In turn, 

informal transportation systems are mostly organized in a loose, horizontal fashion 

rather than vertically as formal systems are. In other words, they do not have fixed 
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stations, routes, or schedules as they depend on flexibility to generate profit. This, in 

turn, makes new developments in many cities around the globe that rely on informal 

transport unable to attain multiple criteria.   

As for qualities and attributes of the pictured public transportation by 

certifications, it should possess some of the following characteristics depending on the 

certification: its capacity should be sufficient to accommodate additional users from the 

new development without minimizing convenience; the system should have good 

frequency regarding the number of trips per hour or per day during weekdays and 

weekends; the system should be informative and provide users with information about 

destinations, stops, and schedules, which, in turn, requires punctuality and reliability 

to meet these; schedules, stations, and stops should be safe at night, accessible 

through short walking distances and shaded routes, partially protected from weather 

conditions, and convenient. Some USCs attempt to maximize transit accessibility by 

including criteria that mandate or advocate the selection of sites serviced by good 

transit and increasing built densities in the vicinity of stations and stops. However, 

public transportation should first possess some of the aforementioned qualities and 

attributes before attempting to accentuate its vitality. Such attributes and qualities are 

not the norms by any means in most developing countries and even some developed 

countries, where accretions in public transportation are not commensurate with the 

targets in order to maintain its quality (UN-Habitat, 2013).  

Average trip length covered by public transport is even higher than those of 

walking and cycling. For example, in the United States, the average length of unlinked 

bus trips and heavy rail trips is 5.92 km and 8.32 km, respectively (Neff & Pham, 2007). 

The provision of good public transportation usually requires huge investments in 

means and infrastructure, making it beyond both the spatial and economic scope of 

the majority of certified developments. Developments within cities without such 

systems are not able to attain several criteria within the four USCs at hand. Therefore, 

USCs should be used in cities that already have high-quality transportation systems. 

In this case, the role of USCs is limited to advocating the use of public transportation 
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and making improvements in terms of infrastructure, station catchment areas, and 

frequency of service.   

4.6  Discussion and conclusion 

Assessment is a cornerstone of urban sustainability, which, in turn, includes a 

number of spatial tiers. USC systems are assessment tools aiming to guide new 

neighborhoods, communities, and urban developments towards comprehensive urban 

sustainability. This spatial tier has a certain size range and no concomitant physical 

boarders in most cases, unlike buildings and cities, and integrates with its surrounding 

areas rather than being introverted (Jacobs, 1961). Over the last decade, a number of 

USC systems emerged with the aim of benchmarking and comprehensively assessing 

the sustainability of neighborhoods, communities, and districts. Some of these USCs 

expanded their assessment domain from being local and national tools to be regional 

and global ones, this trend follows suit of their antecedent building rating systems. 

Most of the USCs’ literature adopts a comprehensive approach that assesses all the 

themes, which deters the depth of the analysis required within each theme. Currently, 

there is a need for a more focused and in-depth approach to uncover new aspects 

regarding USCs. This study focused on the theme of sustainable transportation in a 

number of USCs in order to assess the viability and the relevance of its assessment 

criteria and measures.   

The methodology relied on the content analysis of four USCs, namely, LEED-

ND, BREEAM-C, CASBEE-UD, and PCRS. The criteria and assessment measures 

prescribed for sustainable transportation were identified and compared first to the 

definitions of neighborhoods and communities in USCs, and the customary size of their 

certified developments. Then, they were compared against the varied transportation 

conditions, especially in developing countries. Both analyses revealed that the theme 

of sustainable transportation in the USCs has shortcomings in terms of viability and 

relevance to different contexts.  

USCs have a wide assessment range in terms of their spatial scope. It includes 

large developments up to 607 ha for LEED-ND, several tens of hectares and more for 
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CASBEE-UD, and those holding up to 20,000 and 30,000 permanent residents for 

PCRS. Even larger developments can be assessed, but they have to be divided into a 

number of areas. For LEED-ND, the spatial scope, as well as the spatial domain, tends 

to expand through time (the maximum assessable area was only around 129 ha in 

2009). This appears to be part of a marketing policy the loosens the eligibility criteria 

in order to be relevant to as many urban developments as possible, even with varying 

sizes and in different locations. Other USCs, already having wide assessment range, 

can follow suit LEED-ND as it is the most prevalent and influential. The wide 

assessment range of USCs brings the question of whether the measures for 

sustainable transportation suitable for small urban development (composed of a single 

block or two buildings) are the same as those suitable for a bigger development 

(several hundred hectares or districts). Although some measures might be adoptable 

and beneficiary among different scales (e.g., minimizing the heat island effect, 

improving the public realm), others are more beneficial when adopted on the scale of 

neighborhoods and districts (e.g., better environments for walking and cycling). There 

are also measures that are only possible on the city level (e.g., having good public 

transportation or car-share system) which can hinder the usage of USCs within 

contexts that lack such systems, depending on their attached weight.   

 After assessing the certified developments by three of the USCs, most of them 

were less than 12, 20, and 25 ha for CASBEE-UD, LEED-ND, and BREEAM-C, 

respectively, i.e., they are relatively small in terms of site area. Even much smaller than 

the size of the “neighborhood unit” as depicted by Clarence Perry in 1929 (prior the 

automobile-based society), which was based on the five-minute walking radius (around 

65 ha in site area) (Walters, 2007) and is used until now in practice (Lloyd Lawhon, 

2009). This accords with the fact that smaller developments are more probable than 

larger ones. In terms of sustainable transportation, although the USCs advocate 

multifarious measures, only active and public transportation were found to have 

multiple earmarked criteria and significant weight, which can hamper attaining certain 

certifications or high benchmarks if overlooked. As for active transportation, an 

analysis was made to compare the walking and cycling distances prescribed in the 
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USCs and the average trip length for walking and cycling in different countries to the 

customary size of the certified developments. The results show that due to the 

relatively small site area of the certified developments, the provision of safe and 

convenient environments for walking and cycling only within these developments will 

deliver minuscule benefits if such environments were disrupted outside their 

boundaries.  

In order to trigger more palpable benefits, USCs have to encourage the 

provision of measures that support active transportation along their prescribed walking 

and cycling distances both inside and outside their developments’ boundaries when 

possible. This requires that USCs underscore criteria for reaching and involving not 

only the developments’ stakeholders but also those of the surrounding areas (including 

community and local authorities) to discuss the applicability of these measures in the 

surroundings. However, community involvement is currently disregarded in CASBEE-

UD and PCRS and scantily rewarded in LEED-ND with two points in a discretionary 

criterion. This idea stems from the fact that “sustainable mobility can only be achieved 

in a framework of multi-level governance” (Giorgi & Schmidt, 2006), in other words 

integrative mobility planning in the vertical sense (Western Australian Planning 

Commission, 2012), and to address “the problem of coordination between different 

levels of decision-making” (Giorgi & Schmidt, 2006). This multi-level governance 

includes international, national, regional, local government (cities, towns, and 

counties), and neighborhood and site planning (Litman, 2015; Wheeler, 2013). 

Advocating active transportation within the certified developments should be regarded 

as a step that needs consolidation by adopting congruent measures within the 

contiguities and proximities, and preferably on the district level (composed of a number 

of neighborhoods), if not the city level. This also results in better coordination with the 

surroundings and averts the “tyranny of small decisions” situation (Litman & Steele, 

2011), where the potential benefits are attenuated by poor coordination. It also accords 

with the integrative nature of neighborhoods and the theme of sustainable 

transportation, where in many cases the applied measures start to deliver palpable 

benefits after a certain threshold, unlike other themes like water and energy 
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conservation where savings per building or household directly accumulates into 

savings on the neighborhood level.  

Regarding public transport, USCs acknowledge only formal public 

transportation and disregard the informal, although the latter is predominant in many 

countries and cities. In turn, this also attenuates the chances of developments in many 

cities and countries to attain a certain certification or high benchmark. Moreover, the 

required public transport is of high quality and far from the norm, even in some 

developed countries. Such transit systems are economically and spatially out of the 

scope of small developments. This lack of sensitivity of USCs to the realities of 

developing countries and even some cities in the developed ones represents a 

limitation for their usage within different contexts and suggests that they should be 

used only in cities that already have high-quality transportation systems. Accordingly, 

the assessment criteria for sustainable transportation in the USCs are not globally 

relevant. This conclusion accords with the findings of Sharifi & Murayama (2014a) who 

questioned even the desirability of global USCs. It is coupled with the fact that urban 

sustainability has diverging regional concepts (Braulio-Gonzalo et al., 2015) and the 

pluralistic nature of sustainability assessment, which has multiple interpretations 

regarding many issues (Bond et al., 2012; Pope & Morrsion-Saunders, 2013). This 

makes the idea a global accepted and relevant USC dwindles, especially in terms of 

transportation.  

Some studies suggest that providing an adaptation path for global USC is 

adequate and can make them context relevant (e.g. Kyrkou et al. (2011)). However, in 

terms of transportation, its conditions vary intrinsically among different contexts as they 

are influenced by multiple aspects (e.g., geography, topography, climate, urban form, 

population densities, culture, economy and available technology). Hence, its 

assessment criteria and measures need to be tailored rather than adopted or adapted 

from global certifications. Moreover, USCs devalue the integrative nature of 

neighborhoods and communities, and transportation as a theme, perhaps because 

they descend from building rating systems that assess relatively more enclosed 

elements. Accordingly, they need to encompass and underscore the importance of 
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involving the stakeholders of the surrounding areas in the development process. This 

allows to better coordinate the applied measures within the development with its 

contiguities and proximities and yield more benefits.  

The lack of information regarding the developments certified by PCRS was one 

of the limitations of the study. However, this lack of information disagrees with the aim 

of certifications to showcase their certified developments as exemplars for urban 

sustainability. Availability and continuous update of the USCs’ data are intrinsic for 

future researches in the topic. Moreover, further in-depth analysis regarding the other 

themes of USCs is important in order to determine the viability and relevance of their 

criteria and measures. Finally, the challenging scope of USCs to comprehensively and 

rigorously assess urban sustainability requires further investigation regarding how 

autonomous are they.  
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Abstract: 

Urban sustainability certifications (USCs) urge developers to exceed the local 

norms and regulatory requirements to attain sustainability. USCs are gaining 

international recognition as planning and policy support tools. This study aims to 

assess the relevance of four USCs (LEED for Neighborhood Development, 

BREAAM communities, CASBEE for Urban Development, and Pearl Community 

Rating System) in contexts outside their country of origin using Cairo as a case 

study. The study focuses on compactness, street connectivity, and walking 

accessibility as prominent components for sustainable mobility and the urban 

form at the neighborhood level. The study examines 202 neighborhood in Cairo 

in terms of compactness then focuses on eight urban areas in different locations 

and characteristics to assess their connectivity and walking accessibility. 

Different analyses were performed by ArcGIS software using data about 

neighborhoods’ population, residential units, street networks, established 

buildings, buildings’ outlines and heights, and detailed uses. Results show that 

USCs’ indicators are generally lenient and irrelevant in Cairo’s context, which is 

characterized by compactness, high mixed use (horizontally and vertically), and 

good street connectivity. Some indicators were also inapplicable in 

correspondence to some local conditions and problems. This study provides a 

previously lacking empirical evidence regarding compactness, connectivity, and 

walking accessibility, refuting the claim that some USCs are universally or 

regionally relevant and sensitive tools and questioning their utilization in different 

areas of the world.  

Keywords: Urban sustainability certifications; mobility and urban form; sustainability 

assessment; walking accessibility; street network connectivity; Cairo. 
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5.1 Introduction 

Neighborhoods and communities are the building blocks of cities and the spatial 

domains affecting daily life (Searfoss, 2011; Wheeler, 2013). The need to comprehensively 

benchmark and assess the sustainability of neighborhoods materialized with the release of 

multiple urban sustainability certification (USC) systems; among these CASBEE for Urban 

Development (CASBEE-UD) in Japan, BREEAM Communities (BREEAM-C) in the United 

Kingdom, LEED for Neighborhood Development (LEED-ND) in the United States, the Pearl 

Community Rating System (PCRS) in Abu Dhabi, and DGNB for urban districts (DGNB-UD) 

in Germany.  

USCs began as local/national tools; however, some evolved into regional and even 

international tools (e.g., LEED-ND, DGNB-UD 2016, BREEAM-C, and GSAS). There are 100 

(registered or certified) LEED-ND developments outside the United States, including Brazil, 

China, Finland, Italy, Japan, Qatar, and South Africa (USGBC, 2016). There are also 

BREEAM-C and DGNB-UD assessed developments outside their countries of origin (BRE, 

2015; DGNB, 2015). Despite that rising number of studies comparing between different USCs 

in terms of the structure, balance, and coverage (e.g., Ali-Toudert & Ji (2017); Haapio (2012); 

Reith & Orova (2015); and Sharifi (2013)) the in-situ sustainability of certified developments is 

still very limited due to the novelty of the tools and the long duration needed by urban 

developments to materialize.Theoretically, USCs represent a step forward compared to the 

“business as usual” approach of urban development since they push developers to act beyond 

regulatory requirements and local norms (Säynäjoki et al., 2012).  

Since more USCs are becoming international tools, it is imperative to assess their 

sensitivity, relevance, and applicability to different contexts. However, as USCs are 

comprehensive tools that accommodate multifarious concepts, each requiring multiple 

rigorous analyses, an overall assessment precludes any in-depth analyses. Accordingly, this 

paper focuses only on connectivity and walking accessibility as prominent components of 

sustainable mobility and urban form with the aim of answering the question: Can USCs 

improve compactness, connectivity, and walking accessibility in Cairo’s new developments 

compared to local norms or at least maintain them when they are pro-sustainability? 
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5.1.1 Urban development in Egypt  

Most of Egypt’s population is concentrated around the Nile Valley. Approximately 96 

percent of Egypt’s population (92 million in 2016 (Central Agency for Public Mobilization and 

Statistics, 2016)) is squeezed into only four percent of its land surface area, with the rest a 

vast undeveloped desert. This distribution has made urban development a priority and 

obsession through the last five decades, especially after the declaration in 1974 of a state-

wide policy to encourage growth outside the Nile Valley by establishing a number of new 

desert cities and a pronouncement in 1996 that leaving the valley has become a “necessity” 

(Sims, 2010, pp. 70–73). Currently, 29 new cities, including a new administrative capital, are 

under construction or have been constructed throughout Egypt, not counting multiple 

developments on the north and east coasts and Sinai Peninsula (New Urban Communities 

Authority, 2016). However, this bulk urban development dissents the norms found in older 

urban agglomerations, rather than attaining sustainability (Sims, 2010). In turn, multiple 

repercussions may arise, adding to the complexity of the existing urban malaise. Accordingly, 

steering the trajectory of urban development in a more sustainable direction has become more 

of a “necessity” than only leaving the Nile Valley.  

5.1.2  Potentials for USCs in Egypt 

  Currently, there is no Egyptian USC. A forthright solution would be to encourage 

developers to utilize already existing USCs through incentives, concessions, grants, tax 

breaks, or fee reduction for certified developments (e.g., Acton Town in Baltimore County and 

the city of Calgary in the United States (USGBC, 2009a)). However, such an approach is 

questionable because cities’ characteristics differ as they emerge from different cultural and 

historical processes (Scoppa, 2015). Moreover, urban sustainability has diverging regional 

concepts (Braulio-Gonzalo et al., 2015), and sustainability assessment has a pluralistic nature 

with multiple interpretations regarding many issues (Bond et al., 2012; Pope & Morrsion-

Saunders, 2013). International USCs have also been criticized because they were developed 

based on national contexts (Wangel et al., 2016) and lack sensitivity to the realities of 

developing countries (Gouda & Masoumi, 2017b).  

An alternative solution would be to adapt (tinge) certifications to be locally relevant 

through weight adjustments and regional priorities. However, this can deliver yet another 
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reality-detached and stillborn guidelines/standards as with the Green Pyramid Rating System 

(GPRS). This certification system, released in 2009, was adapted from an older version of 

LEED for new construction (Egyptian Green Building Council, 2009), but not a single building 

has been certified using this system and it has not helped to steer local regulations to be more 

sustainable. 

 The aforementioned remarks do not infer that all indicators within all USCs are 

irrelevant to the Egyptian context, as some indicators may be relevant. However, it is important 

to differentiate between which indicators are relevant and which are not. Accordingly, while 

focusing only on connectivity and walking accessibility, this study aims at identifying and 

collecting all the indicators within a number of USCs related to these concepts. Then, an 

assessment is made to discern the relevance of these indicators to the status quo within Cairo 

Governorate (Egypt’s Capital and its largest urban agglomeration).  

5.1.3 Compactness, Connectivity and walking accessibility 

The importance of Compactness, connectivity and walking 

accessibility is clear in the New Urban Agenda where they surface 

in multiple points (e.g., points number 11, 13, 37, 50, 51, 52, 67, 

95, 98, 100, 109) (United Nations, 2017). The three concepts also 

play important roles in USCs. They have multiple dedicated criteria 

(mandatory and discretionary) in USCs (e.g., 11 in LEED-ND, 

seven in BREEAM-C, six in PCRS), and they act as proxy and 

facilitators within other criteria and themes. 

Compactness in this research refers to developments with high density. Residents of 

neighborhoods with high density consume less fuel for transportation, are more likely to walk 

and use local services and public transport, and are less likely to own or use a car (Dempsey, 

Brown, & Bramley, 2012; Karathodorou, Graham, & Noland, 2010). High densities are 

associated with more sustainable travel behaviors (Pushkarev & Zupan, 1977). Still, some 

argue against the concept (e.g., Guy & Marvin (2000); Neuman (2005); and Steiner (1994)). 

Handy (2002) suggests that the connection between land use and transportation, in general, 

Figure 23 Distribution of the formal areas, 
Ashwa’yat, and desert cities in Cairo 
Governorate. Source: adapted by authors 
from (Japan International Cooperation 
Agency et al., 2008) 
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is too elusive to make such direct connections because it is a nonlinear relation and includes 

multiple complex variables.  

Connectivity is the quantity and quality of connections (American Planning Association, 

2006), and its indicators can be found within the planning guidelines and regulations of many 

cities (UPC, 2010b; Lehigh Valley Planning Commission, 2015; Metro, 2004). High street 

connectivity shortens distances between origins and destinations, encourages active transport 

((walking and cycling) by increasing the number of potential routes and allowing direct ones, 

slows traffic speed, especially car traffic, improves accessibility, and shortens response times 

for emergency vehicles. It also encourages transportation efficiency through multimodal 

transport and daily physical activity, reducing motor vehicle emissions (Handy et al., 2003; 

USGBC, 2014). Still, it should be noted that the aforementioned benefits of higher connectivity 

are not conclusive (e.g., Panter et al. (2010) found high density rather than high connectivity 

encourages students to walk to schools).  

Hansen (1959) defined accessibility as “the potential of opportunities for interaction” 

or, more explicitly, as “people’s overall ability to reach services and activities”.  Accessibility is 

the “ultimate goal of most transportation activity” (Litman, 2016) and is determined by the 

quantity, quality, variety, pattern, and proximity of activities (Handy, 1996). In terms of 

sustainable mobility, improving accessibility aims to reduce the time, cost, and effort of 

different user groups (including more vulnerable ones) to reach destinations using sustainable 

modes (e.g., active and public transport), which has multiple social, environmental, and 

economic benefits. 

Initially, this study aimed to focus on active transport accessibility in general, due to its 

compatibility with neighborhood scale. However, cycling was excluded because there is 
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neither an official policy for cycling nor a discourse regarding its 

modal share in Egypt (Aichingerl & Reinbacher, 2011). Most USCs’ 

cycling indicators (e.g., provision of a cycling network, bicycles 

storage) represent an improvement compared to the status quo. 

Accordingly, the study focused only on walking accessibility.  

5.2 Methodology 

This study begins with an inventory of four USCs to collect 

the indicators and thresholds related to connectivity and walking 

accessibility. These are the latest versions of four prominent USCs, 

namely LEED-ND V4, BREEAM-C 2012, CASBEE-UD 2014, and 

PCRS version1. LEED-ND has the highest number of certified and 

registered projects, with more than 400 projects (USGBC, 2016). 

BREAAM-C and CASBEE-UD are well-known USCs and have been 

assessed by a number of studies (e.g., Haapio (2012); Reith & Orova (2015); Säynäjoki et al. 

(2012); and Sharifi & Murayama (2014b)). Finally, PCRS is regionally relevant as it was 

tailored for Abu Dhabi, a Middle Eastern city with some commonalities with Cairo in terms of 

high temperature most of the year and culture. However, Abu Dhabi is a planned and modern 

city and has a much smaller population (around 2.74 million in 2015 (Abu Dhabi e-

Government, 2017)). Both LEED-ND and BREEAM-C are global USCs. CASBEE-UD has a 

national and possibly regional scope (IBEEC, 2014), while PCRS is a local USC. The structure 

of these USCs was discussed by Gouda & Masoumi (2017b) who also demonstrated that 

sustainable mobility is a prominent concept among all.  

The study utilizes the method of case study (with embedded approach) in order to 

perform a close examination of the collected indicators and link them within a specific context 

(Zainal, 2007). In terms of compactness, the population and residential densities of 202 formal 

neighborhoods in Cairo were calculated based on data acquired from the census of 2006. As 

for connectivity and walking accessibility, eight areas were selected as case studies in Cairo 

Governorate based on criteria outlined in section 2.1. The required data for connectivity and 

walking accessibility was mostly collected through field surveys in each area and in some 

cases using Google Maps because most of the data acquired from Egyptian governmental 

Figure 24 Cairo's Administrative Zones, 
AHay' (districts), and Shiakhas 
(neighborhoods), and the location of 
the selected areas. Source: authors. 
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organizations required significant updates. The final set of collected data covered street 

networks (including alleys), street width, public transport routes (buses and minibuses), 

underground station locations, detailed uses, and building heights and outlines. Uses were 

collected by observing banners and signage on building facades, shops, and entrances, which 

may have slightly affected the results since some non-residential uses could exist without 

public announcement.  

After a lengthy data collection and entry stage using ArcGIS software, analysis models were built 

(according to the methodologies of USCs), ”solved12”, and examined to discern local thresholds in terms 

of connectivity and walking accessibility. These were then compared to those prescribed by the USCs 

based on the assumption that USCs should exceed the local norms and regulatory requirements or at 

least maintain them when they are pro-sustainability. Accordingly, to question and rebut the relevance 

of USCs in developing more connected and accessible urban areas in the context of Cairo, local 

thresholds have to significantly outperform the USCs’ thresholds. Depending on the indicator, 

performance was determined by one of two methods. The first involves indicators with dummy 

variables values13. In this case, the majority of areas have to outperform USCs’ thresholds. The second 

involves indicators with ordinal variables14. In this case, significance was statistically determined by 

a one-sample t-test for each indicator, shown in Equation 2.  

Equation 2 One-sample t-test equation (Muth, 2006) 

 𝑡 =
X̅−μ

𝑆

√𝑁

    

Where “x̅” is the mean of the sample, “μ” is the indicator’s threshold, “s” is the standard 

deviation of the sample, and “N” is the number of samples. The null hypothesis (H0) stands 

when the population mean (μ) equals the hypothesized mean (µ0) and the P-value is more 

than 0.05, which means that the deviation of local norms from the USCs’ thresholds is 

insignificant and may be caused by sample selection (H0: μ = µ0). The alternative hypothesis 

stands when the population mean (μ) is either higher (if higher is more sustainable (H1: μ < 

                                                

12 Term in used in ArcGIS for running an analysis 

13 Values are yes or no 

14 areas can be ordered based on their values 
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µ0)) or lower (if lower is more sustainable (H1: μ > µ0)) than the hypothesized mean (µ0), 

depending on the indicator, with a P-value lower than 0.05. This indicates that there is sa 

ignificant deviation in the local norms from USCs’ thresholds that is not coincidental. 

Accordingly, the alternative hypothesis rebuts the possibility that USCs can result in more 

connected and accessible developments compared to local norms.  

A few studies have utilized case studies to assess the relevance of a number of USCs’ 

criteria to local norms. Sharifi & Murayama (2014b, 2014a) made cross-evaluation for three 

developments in the United States, England, and Japan certified by three different USCs. 

Kyrkou et al. (2011); and Säynäjoki et al. (2012) utilized USCs to assess urban developments 

in England and Finland, respectively. However, in general, specific or quantitative insights 

regarding the applicability and relevance of USCs’ indicators within certain contexts are very 

limited due to the scant number of case studies. The use of GIS software to perform some 

analyses based on USCs’ indicators remains limited and was found in only one study (Talen 

et al., 2013), which aimed to identify the compliance of parcels in Phoenix to some LEED-ND 

criteria.  

5.2.1 Cairo and the selected sample 

The area of Cairo Governorate is 1636 sq km (Japan International Cooperation 

Agency, Ministry of Housing, Utilities &Urban Development, & General Organization for 

Physical Planning, 2008b) and had a population of around 9.6 million in 2016, up from 8.47 

million in 2006 (Central Agency for Public Mobilization and Statistics, 2016). The city’s urban 

areas can be divided into three types: formal areas, informal areas (called Ashwa’yat15 in 

Egypt), and new desert cities (Sims, 2010), as shown in Figure 23. Although new desert cities 

are a type formal urbanization, still formal areas and Ashwa’yat pertain in this study only to 

areas located within the main urban agglomeration. The study focuses only on the formal 

areas due to the particularity of these types, which could skew the results. Cairo Governorate 

has four administrative zones, with each divided into a number of Ahya’ (districts). Each of 

these is divided into a number of Aksam (police divisions), which are further divided into a 

                                                

15 Ashwa’yat refers only to unplanned and/or unauthorized urban development that has germinated since the 1960s and does 
not include older, spontaneous urban fabric developed before modern planning systems.  
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number of Shiakhat (neighborhoods). The terms of districts, divisions, and neighborhoods will 

be used henceforward instead of the Egyptian terms of Ahya’, Aksam, and Shiakhat, 

respectively, to decrease complexity. The land area of neighborhoods varies drastically, from 

around three hectares to thousands of hectares. Smaller neighborhoods are typically located 

in central Cairo, while larger ones are on the peripheries.  

 

Figure 25 Urban pattern of the five partially selected neighborhoods. Source: authors using a basemap from ArcGIS and data 
from GOPP regarding buildings and administrative borders. Note: the boundary of Maadi Al-sarayat Al-sharqiya was clipped as 
it extends much 
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Table 5 Main features of the selected areas 
 

Location Sel. 
area 
(ha) 

Neigh. 
area 
(ha) 

Neigh. 
Pop. 

in 
2006 

Density 
(Cap/ha) 

History Characteristics 

Gisr Shubra 
(Figure 26) 

North 
Cairo, 
Shubra 
district 

25.2 25.2 5971 237 A northern expansion of Cairo 
started in 19th century by 
establishing palaces in Shubra and 
Shubra Al-kheima. 

A mix between planned and 
spontaneous urbanization. Streets 
are orthogonal and inclined. 

Al-qubisi 
(Figure 27) 

West 
Cairo, Al-
waily 
district 

29.5 29.5 12688 430 Started as a residence for working 
classes working for higher income 
classes in proximate districts e.g. 
Hadayek Al-koba, Al-zayton, and 
Helmeyet Al-koba, in the 19th 
century 

A mix between planned and 
spontaneous urbanization. Streets 
are orthogonal and inclined. 

Bab Al-luq 
(Figure 28) 

West 
Cairo, 
Abdeen 
district 

26.9 26.9 3151 117 Established in the 19th century. 
Planned to follow western style to 
modernize Cairo. 

A planned area with radial streets 
that connect public squares. 

Garden City 
(Figure 29) 

West 
Cairo, 
West 
district 

16.8 43.4 4265 98 Established in the 19th century to 
house higher income class at that 
time.  

A planned area with organic urban 
pattern and curvilinear streets, and 
has a waterfront on the Nile 

Al-mantiqa 
Al-sadsa 
(Figure 30) 

East 
Cairo, 
Nasr City 
district 

25.6 323.3 89041 275 Construction started in the 1960s 
to modernize Cairo but its real 
occupation started in the 1980s. 

A planned area with orthogonal 
grid. Each neighborhood has a 
number of centers that serve the 
surrounding residential uses. 

Al-muntazah 
(Figure 31) 

East 
Cairo, 
Heliopolis 
district 

11.9 190.8 17727 93 Established in 1905 as a suburb 
outside Cairo with a metro line 
connecting both. 

A planned area with straight and 
curvilinear streets. Renowned its 
architectural character, shaded 
sidewalks, arcades, and blocks with 
inner courts and atriums. 

Matar Al-
Qahira 
(Figure 32) 

East 
Cairo, Al-
nozha 
district 

14.5 636.8 56105 88 Started in the 1950s as housing for 
the airport and airliners 
employees. 

A planned area. Urban pattern 
simulates an Islamic ornament (Al-
mafroka) with a green area located 
in the central area.   

Maadi Al-
sarayat Al-
sharqiya 
(Figure 33) 

South 
Cairo, Al-
maadi 
district 

17.4 1099.1 24285 22 A southern suburb started in the 
beginning of the 20th century 
spurred by constructing a 
therapeutic tourism resort in the 
19th century and railway. 

A planned area, with orthogonal 
and diagonal streets. Renowned 
for its tree-shaded streets and 
favored by foreigners as a 
residence. Known to house the 
higher income strata. 
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Figure 26 Gisr Shubra. Source: author. 

 

Figure 27 Al-qubisi. Source: author. 

 

Figure 28 Bab Al-luq. Source: Google Earth. 

 

Figure 29 Garden City. Source: author. 
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Figure 30 Al-mantiqa Al-sadsa. Source: author. 

 

Figure 31 Al-muntazah. Source: author. 

 

Figure 32 Matar Al-Qahira. Source: author 

 

Figure 33 Maadi Al-sarayat Al-sharqiya. Source: author.
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The study starts by calculating the gross population and residential densities of 

202 urban neighborhood out of the 303 neighborhood listed in the Governorates of 

Cairo and Helwan16 based on the census of 2006 (the latest population census made 

in Egypt). The excluded neighborhoods include neighborhoods with informal areas and 

those located in new desert cities. In addition, few other neighborhoods were excluded 

because their administrative borders were changed and the surface areas responding 

to the census population could not be acquired. Then, eight formal areas (not including 

Ashwa’yat but including spontaneous areas), shown in Figure 24, were selected in 

Cairo with site surface areas ranging from 11.9 to 29.5 ha, which correspond to the 

area-range of the most certified developments by USCs as detailed in Gouda 

& Masoumi (2017b). Each selected area is located in a different neighborhood, 

division, and district, covering the four zones of Cairo. Aside from locational 

differences, the areas have different urban patterns and emerged in different periods, 

as shown in Table 5. Three of the selected areas represent whole administrative 

neighborhoods. The other five range from 43.3 to 1099.1 ha and are parts of 

neighborhoods because the neighborhoods of which they are part exceed the 

aforementioned area-range and required too much time, funds, and workforce to 

collect data. However, these five areas are representative samples of much larger 

areas as their urban fabric stretches over their neighborhoods, as shown in Error! 

eference source not found.. Restricting the selection to neighborhoods less than 30 

ha would have confined the sample locations to central Cairo. The criteria for 

demarcation of the boundaries of these five areas were: they must fall in a single 

neighborhood, have a surface area between 10 and 30 ha, line with the street network, 

not include undeveloped tracts (e.g., desert area), and include a residential 

component. Aside from these criteria, the demarcation was random. The 

neighborhoods of the selected areas are Gisr Shubra, Al-qubisi, Bab Al-luq, Garden 

City, Al-mantiqa Al-sadsa, Al-muntazah, Matar Al-Qahira, and Maadi Al-sarayat Al-

sharqiya. 

                                                

16 Cairo was divided into two governorates (Cairo and Helwan) in the census of 2006 but they were later rejoined. 
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Table 6 Indicators of compactness in three USCs (BREEAM-C has no indicators for compactess). 

LEED-ND CASBEE-UD PCRS 

DU/hectare Points Inhabitant and staying 
population 

Level Transit-
shed 

Transportation mode Residential 
(du/ha 
gross) 

> 25 and ≤32 1 Decreased by half in 
comparison to the past state 

Level 1 350 meters Transit stations within the 
CBD 

120-200 
 

> 32 and ≤45 2 Middle between level 1 and 
3 

Level 2 350 meters Transit stations within 
Centers 

60-120 
 

> 45 and ≤62 3 Equivalent or higher in 
comparison to the past state  

Level 3 350 meters Transit stations within 
suburban and 
neighborhood areas 

35-60 
 

> 62 and ≤94 4 Increased twofold 
compared to the past state 

Level 4    

> 94 and ≤156 5 Increased fourfold compare 
to the past state 

Level 5    

> 156 6      

 

Table 7 Indicators of connectivity and walking accessibility in the four USCs. 

Connectivity Indicators Rating System Methodology Thresholds  

Intersections Density LEED-ND Number of intersections per unit area excluding cul-de-sacs within assessed areas ≥ 54 intersections per sq 
km and developments that 
have 154 intersections per 
sq km or more get the 
maximum number of 
points 

Through Connections LEED-ND Maximum distance between access-points on the neighborhood perimeter ≤ 245 m 

Percentage of gated areas LEED-ND Maximum area in the project area that can be accessed via 
circulation network that is gated (gated community), excluding educations 
campuses, healthcare campuses, and military bases 

≤10% 

Through Street Spacing PCRS Minimum and maximum distance between the different types of streets   100 m ≤Street” in the 
“City”  ≥ 175 m 

Connectivity Index (also 
known as Link-Node Ratio) 

PCRS Calculated by dividing the number of streets (links) by the number of 
intersections (nodes) including the cul-de-sacs 

≥1.5 

Direct Route Index PCRS Average ratio between the shortest route distance and the geodetic distance 
between random origin to three different destinations: an exit point; a transit 
and commercial hub, and finally another random plot  

≤1.5 

Accessibility Indicators Rating System Walking distance Origin Destination/methodology Location 

Walking accessibility to 
public transport stations 

LEED-ND ≤400 m (Based 
on route) 

50% of the 
dwelling units 
entrances 

Bus stop within the development 
and its surroundings 

≤800 m (Based 
on route) 

Light or heavy rail station 

Average walking distance to 
public transport stations  

BREEAM-C ≤650 m (Based 
on route) 

All Buildings Transportation node  within the development 
and its surroundings 

Accessibility to diverse 
amenities 

LEED-ND ≤400 (Based on 
route) 

50% of the 
dwelling units 
entrances 

Different uses in a predetermined 
classification for 26 use types 

within the development 
and its surroundings 

Accessibility to diverse 
amenities 

BREEAM-C ≤650 (Based on 
route) 

Building 
entrances  

Local needs delineated by a preceding study 
for the demographic needs and priorities 

Within development 

Accessibility to educational, 
health and welfare, and 
everyday facilities 

CASBEE-UD < 600 Farthest point 
in an area that 
covers 80% or 
more of 
population 

Everyday facilities (supermarket, shopping 
street, bank, post office, and government 
office), medical and health/welfare facilities, 
and educational facilities (kindergarten, 
elementary school, and junior high school)  

within the development 
and its surrounding 
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Accessibility to 
neighborhood center 

PCRS ≤525 (As the 
crow flies) 

Farthest point 
in 
neighborhood 

Neighborhood center that includes community 
center, clinic, early learning center/nursery,  
and community police point 

Within development 

Access to green areas LEED-ND ≤400 m (Based 
on route) 

90% of the 
dwelling units 
and non-
residential 
buildings  

Green areas whose areas are at least around 
675 sqm, and if smaller, the green area should 
not be too narrow (length: width ≤ 4:1). For 
neighborhoods larger than 10 ha, green spaces 
must have a median area of one acre. 

within the development 
and its surrounding 

Access to green areas  BREEAM-C ≤300 m (Based 
on route) 

homes Green spaces at least two hectares within the development 
and its surrounding 

Access to green areas PCRS ≤350 (Based on 
route) 

70% of 
residents 

open spaces of at least one hectare within the development 
and its surrounding 

Access to green areas CASBEE-UD  NA NA Greening 30% or more of ground surfaces 
within the assessed area (not required to be 
publicly accessible) 

within the development 

* NA: Not applicable 

5.3 Results 

The inventory resulted in 19 indicators (three related to compactness, six 

related to connectivity, and 10 related to accessibility) whose methodology and 

thresholds are summarized in Tables 6 and 7.  

5.3.1 Compactness 

Three of the four USCs promote compactness for multiple reasons among them 

to promote livability, walkability, transportation efficiency, higher use of transit facilities, 

reduce vehicle distance traveled, and improve public health (UPC, 2010c; USGBC, 

2014). LEED-ND asserts the importance of compactness by stating that “compact 

development is a foundation for neighborhood sustainability” (USGBC, 2014, p. 183). 

Such assertion is evident in LEED-ND as compactness has two earmarked criteria 

(one discretionary and one mandatory) and is used as a proxy and facilitator for a 

number of other criteria.  

LEED-ND and PCRS advocate compactness by urging developers to increase 

residential densities (Dwelling units per hectare). LEED-ND advocates densification in 

general and especially in the vicinity of transit stations while densification in PCRS in 

only advocated in the vicinity of transit stations. Both the indicators of LEED-ND and 

PCRS have absolute thresholds. On the other hand, CASBEE-UD prescribes relative 

indicator that relies on “inhabitant population” and “staying population”. Both 
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populations should at least be maintained or increased in comparison to the past 

population found in the area five years before the start of the development, while 

twofold and fourfold grants higher levels.  

So how do these three indicators relate to the Cairo’s context? Results in Figure 

34 show that Cairo has a high population and residential densities on the neighborhood 

level. The average residential and population densities were 144 DU/ha and 347 

capita/ha respectively. The low residential and population densities (i.e., lower than 30 

Du/ha and 50 capita/ha respectively) that were found in few neighborhoods could be 

ascribed to the subsistence of large desert tracts, industrial zones, municipal services, 

university campuses, or being under construction. Comparing the thresholds 

prescribed in LEED-ND and PCRS to the residential densities found in Cairo using the 

one-sample t-test shows that most of these prescribed thresholds are significantly 

lower.  

 

Figure 34 Population and residential densities of Cairo based on data from the census of 2006. Source: authors using 
data from GOPP regarding the boundaries and population (census of 2006) of neighborhoods. 
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5.3.2 Connectivity 

5.3.2.1 Intersection density, through connections, and maximum percentage of gated 

areas 

High intersection density (ID) indicates small block lengths and sizes, short 

travel distances, and a high number of potential routes between origins and 

destinations. Moreover, more intersections mean more crossings, traffic lights, and 

stop signals, which slows all traffic, especially cars (Reilly & Landis, 2003, p. 20). The 

literature includes different thresholds, including 49-100 intersections per sq km in the 

Regional Framework Plan in Portland (Metro, 2004, p. 5), and around 280 intersections 

per sq km (1,300 legs per sq mile) in the Urban Emission Model (UBREMIS) in 

California (Farr, 2008, p. 165).  

LEED-ND prescribes ID to assess connectivity and uses it as a proxy for other 

concepts (e.g., site selection). Figure 35 and Table 8 illustrate that ID ranges between 

156 and 408 intersections per sq km in Al-mantiqa Al-sadsa and Gisr Shubra, 

respectively. However, the latter has two gated educational campuses occupying more 

than 25% of the neighborhood’s area, whose internal intersections were excluded due 

to difficulties distinguishing them on maps. The P-value was less than .05, which 

confirms the irrelevance of the LEED threshold as the local norm is much higher.   

In terms of through connections, most areas outperformed the thresholds of 

LEED-ND and only two neighborhoods (Al-qubisi and Matar Al-Qahira) had 

connections longer than 245 m, with the average ranging between 72 and 126 m. The 

presence of gated campuses in all areas was generally restricted to educational and 

healthcare facilities (which are exempted from calculations according to LEED-ND). 

Accordingly, both indicators are irrelevant as they were outperformed by the local 

norms in the majority of areas.  
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Table 8 Intersection density, through connections, through street spacing, connectivity index (CI), connected node 
ratio, and intersections typology in selected areas. 
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No % No % No % No % No % 

Gisr Shubra 408 0 √ 72 0 √ 157 121 1.3 0 0% 21 17% 84 69% 4 3% 12 10% 
0.9 

Al-qubisi 346 2 - 98 1 - 181 122 1.48 2 2% 40 33% 66 54% 2 2% 12 10% 
0.9 

Bab Al-luq 401 0 √ 76 0 √ 166 113 1.47 2 2% 27 24% 79 70% 2 2% 3 3% 
0.97 

Garden City 172 0 √ 126 2 - 43 27 1.59 3 11% 10 37% 14 52% 0 0% 0 0% 
1 

Al-mantiqa Al-
sadsa 

156 0 √ 120 8 - 57 40 1.43 0 0% 4 10% 36 90% 0 0% 0 0% 
1 

Al-muntazah 235 0 √ 81 0 √ 36 26 1.38 0 0% 10 38% 16 62% 0 0% 0 0% 
1 

Matar Al-
Qahira 

193 1 - 125 1 - 38 28 1.36 0 0% 2 7% 26 93% 0 0% 0 0% 
1 

Maadi Al-
sarayat Al-
sharqiya 

167 0 √ 87 0 √ 46 29 1.59 1 3% 21 72% 7 24% 0 0% 0 0% 
1 

Mean 260     97.97   1.45   
0.97 

Std. Deviation 108 

  
22.55   0.11 

 
0.05 

Test value 54 

   
  1.5 

 
0.7 

t 5.39 

   
  -1.4 

 
16.98 

DF 7 

   
  7 

 
7 

P-value 0         0.22   
0 

 Notes: “Performance” (perf.), “outperformed” (√), and “underperformed” (-) 
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Figure 35 Number of intersections inside each neighborhood and through connections based on LEED-
ND criteria. Source: authors utilizing data from GOPP about buildings and streets.   

 

Figure 36 Segments and nodes within each area for CI. Source: authors utilizing data from GOPP 
about buildings and streets 
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5.3.2.2 Through street spacing 

The through street spacing measure is directly related to ID, but this indicator 

has a minimum threshold for street segment length to avoid the back-up of vehicles 

queues and blocking of intersections. Still, this does not preclude alleys. In terms of 

the maximum threshold, four neighborhoods had street segments longer than 175 m, 

as shown in Table 8. These segments comprised only 12 of a total of 647 street 

segments in all areas, most of which were located in only one neighborhood (Al-

mantiqa Al-sadsa). Still, the indicator is locally relevant, as it was not outperformed in 

a majority of the local areas.  

5.3.2.3 Connectivity index (CI) 

Ewing (1996) suggested that CI values of 1.4 and higher indicate a high level 

of street connectivity by encouraging four-way intersections. PCRS increases the 

stringency of CI to 1.5 without justification (UPC, 2010b, UPC, 2010d; Ewing, 1996). 

As shown in Figure 36 and Table 8, only two neighborhoods achieved a CI of more 

than 1.5. Moreover, half of the neighborhoods failed to achieve a less stringent 

threshold of 1.4, among them two neighborhoods lacking cul-de-sacs (Al-muntazah 

and Matar Al-Qahira). The reason for this is that CI discourages two-way and three-

way intersections besides cul-de-sacs (i.e., a small shift between the streets creates 

more nodes). The threshold outperformed the local mean and the P-value is more than 

0.05, which means that the threshold corresponds to local norms and is relevant.  

5.3.2.4 Direct route index 

Direct route index (DRI) measures “the ease of access from one point to 

another within the development” (UPC, 2010b). Results close to 1 and up to 1.5 

indicate directness, good accessibility, and a more grid-like network. Higher values 

indicate indirectness, cul-de-sacs, and a curvilinear pattern (UPC, 2010d; Randall & 

Baetz, 2001). Due to the lack of centrality in terms of commercial activities and 

transport in most areas, the destination of “transit and commercial hub” was broken 

down into two destinations: a transit station and a non-residential building (preferably 

a commercial one). Accordingly, DRI was calculated from a random residential building 
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(origin) to four different destinations, as shown in Figure 37 and Table 9. Results show 

that the average DRI for all areas was 1.38, with all areas, except Al-mantiqa Al-sadsa 

outperforming the threshold of 1.5. Garden City had the lowest value despite having a 

curvilinear urban pattern, while Al-mantiqa Al-sadsa had the highest value despite 

having an orthogonal pattern. The P-value is 0.038, which allows rejection of the null 

hypothesis and confirms that local norms are significantly lower than the threshold. 

Thus, the threshold is not locally relevant.  

Table 9 Connectivity according to the DRI in within each neighborhood 

  

Exit Transport 
station 

Nonresidential 
(commercial 

when 
possible) 

Random 
building 

Average 
DRI 

Dist DRI Dist DRI Dist DRI Dist DRI 

Gisr Shubra 

Route 238 

1.41 

604 

1.24 

435 

1.33 

689 

2.04 1.50 

Straight line 169 487 327 338 

Al-qubisi 

Route 152 

1.26 

344 

1.34 

336 

1.39 

336 

1.39 1.35 

Straight line 121 256 241 241 

Bab Al-luq 

Route 167 

1.26 

251 

1.31 

613 

1.29 

485 

1.43 1.32 

Straight line 132 191 475 339 

Garden City 

Route 262 

1.11 

244 

1.57 

241 

1.29 

255 

1.11 1.27 

Straight line 235 155 186 231 

Al-mantiqa Al-sadsa 

Route 372 

1.49 

495 

1.90 

397 

1.84 

417 

1.35 1.65 

Straight line 250 261 216 308 

Al-muntazah 

Route 232 

1.41 

259 

1.53 

199 

1.10 

235 

1.11 1.29 

Straight line 165 169 181 211 

Matar Al-Qahira 

Route 214 

1.14 

182 

1.39 

452 

1.36 

328 

1.41 1.33 

Straight line 187 131 333 232 

Maadi Al-sarayat Al-
sharqiya 

Route 107 

1.00 

768 

1.12 

486 

1.31 

318 

2.05 1.37 

Straight line 107 688 372 155 

Mean                   1.385 

Std. Deviation 

         
0.12784 

Test value 

         
1.5 

t 

         
-2.544 

DF 

         
7 

P-value                   0.038 
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Figure 38 Ped sheds of 400 and 800 m from close bus stops and subway stations respectively. Source: 
authors utilizing data from GOPP about buildings and streets. 

Figure 37 DRI from one origin to four different destinations. Source: authors utilizing data from GOPP about 
buildings and streets. 
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5.3.2.5 Radburn-type separation! 

Although BREEAM-C and CASBEE-UD do not directly prescribe any 

connectivity indicators, the latter promotes separation of pedestrians and vehicular 

networks using Radburn-type separation in traffic safety measures. Interestingly, 

Radburn, a neighborhood in New Jersey designed by Clarence Stein and Henry Wright 

in the 1920s, is widely recognized as the first development in the United States to 

embrace cul-de-sacs and separate residential uses from commercial ones. The aim 

was to distance automobile disturbances away from houses (Charmes, 2010) and 

eliminate through traffic within neighborhoods and relegate it to collector streets and 

arterials (Lehigh Valley Planning Commission, 2015). In practice, such separation 

encourages fast-moving traffic within neighborhoods by creating extensive areas 

dedicated to automobiles and increasing automobile utilization (Alexander, 2009, 

p. 155; Blake, 2015, p. 132) (i.e., the opposite of the contemporary norms of 

connectivity, traffic safety, and sustainable mobility).   

5.3.3 Walking accessibility in USCs 

5.3.3.1 Walking accessibility to public transport stations  

Accessibility is “a key element of a high-quality, 

efficient and sustainable transport system” (European 

Conference of Ministries of Transport, 2006). Walking 

accessibility to public transportation in USCs includes 

two aspects; the first relates to criteria specifying the 

destination (stations and stops) in terms of type and 

transit intensity, and the second pertains to the walking 

environment and walking distances. In terms of transit 

intensity, for BREAAM-C, a qualified transport node 

should have service at least every 10/15 (peak/off-peak) minutes. LEED-ND utilizes 

the cumulative number of trips for all stops and stations within certain distances, which 

should be at least 60/40 (weekday/weekend) trips. 

Figure 39 A bus station in Gisr Shubra 
serving 23 bus-lines. The station had no 
seating, shades, or time schedule. 
Source: authors. 
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 All subway stations in Cairo enjoy high service intensity and short waiting times 

(between 5 and 10 minutes), and the service is known to be punctual and reliable. For 

buses, the service is known to be ramshackle (Mahdy, 2012), especially in terms of 

service intensity, as users typically wait long periods for their bus. The lack of complete 

information regarding bus lines and frequency hindered calculations of service 

intensity for buses in all neighborhoods. Still, a report on bus lines reaching some of 

the case studies released reveals that waiting time under 20 minutes per line is unlikely 

and can extend up to 40 minutes in few cases17. However, since stations in most areas 

serve multiple lines, more than 20 lines in some cases, as shown in Figure 39, we 

expect that most stations will satisfy the thresholds of both LEED-ND and BREEAM-

C. However, this does not infer that bus service is punctual or reliable in general. As 

for walking distances to stations and stops, the actual locations of subway stations 

were utilized. However, based on the authors’ experience and observation through 

field surveys, most buses stop at passengers’ discretion and not only at bus stops for 

boarding and disembarking. Accordingly, rather than using the location of bus stops, a 

uniform spacing of 400 m along buses routes was utilized. In all areas except Maadi 

Al-sarayat Al-sharqiya, more than 60% of buildings had a bus stop or subway station 

in proximity according to LEED-ND, as shown in Figure 38 and Table 10. When 

assessing the issue of “access to public transport” in BREEAM-C, the analysis began 

with determining the closest stop/station to each neighborhood’s center. Then, the 

walking distance from each building was calculated using the “Closest Facility” analysis 

in ArcGIS. All neighborhoods, except Maadi Al-sarayat Al-sharqiya, had average 

walking distances shorter than 650 m (Table 10) In fact, four neighborhoods had 

distances less than 350 m. A one-sample t-test was performed for both indicators using 

a threshold of 50% of the dwelling units for LEED-ND and 650m as an average walking 

distance for BREEAM-C. The P-value for both was less than 0.05, indicating they are 

not relevant, as local norms are significantly more stringent. 

                                                

17 Based on calculating trip duration from origin to destination using Google Maps and dividing it by the number of 
buses on each line (assuming they are all functional). 
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CASBEE-UD encourages walking distances of less than 300 m to railway 

stations and bus stops. However, it does not specify whether the origin of this distance 

is the neighborhood boundary, average distance from buildings, farthest point in the 

neighborhood or another location. PCRS does not prescribe maximum walking 

distances for public transport stations and utilizes only DRI (refer to section 3.4) to 

assess a route’s directness to transportation nodes. Finally, BREEAM-C, CASBEE-

UD, and PCRS do not differentiate between bus and metro services in terms of 

catchment areas, despite the well-known concession of users to walk longer distances 

to access the latter (Daniels & Mulley, 2013; O'Sullivan & Morrall, 1996). 

Table 10 Results of walking accessibility to public transport and green areas according to LEED-ND, BREEAM-C, 
and CASBEE-UD.  

 
Walking accessibility to public transport 
stations  

Access to green areas 

  

Average  distances 
from buildings to 
transit stop (m) 

(BREEAM-C) 

Per. Of buildings within 
400 or 800 m from bus or  
metro station respectively 

(LEED-ND) 

Per. of buildings 
within 400 m 
from green 

spaces (LEED-
ND) 

Median area 
of green 

spaces (sqm) 
(LEED-ND) 

Area of green 
spaces within 
neighborhood 

(sqm) (CASBEE-
UD) 

Percentage of 
green areas 

Gisr Shubra 414.0 100.0% 0% 0 0 0.0% 

Al-qubisi 355.2 99.3% 76% 247 247 0.1% 

Bab Al-luq 316.0 100.0% 0% 0 0 0.0% 

Garden City 339.0 100.0% 100% 2581 6195 3.7% 

Al-mantiqa Al-
sadsa 

507.0 45.3% 100% 3138 17964 7.0% 

Al-muntazah 288.2 100.0% 81% 1420 2118 1.8% 

Matar Al-Qahira 258.0 100.0% 100% 6142 12382 8.6% 

Maadi Al-sarayat 
Al-sharqiya 

748.3 61.8% 95% 503 19272 11.1% 

Mean 403.213 0.883 0.689 1753.750 7272.213 0.040 

Median 347.1   961.5   

Std. Deviation 159.6 0.2189        

Test value 650m  0.5     

t -4.373 0.04947     

DF 7 7     

P-value 0.003 0.002     

5.3.3.2 Access to green areas 
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Results in Table 10 attest to the already known lack of green spaces in Cairo, 

with only one neighborhood (Matar Al-Qahira) outperforming the two indicators of 

LEED-ND. The other neighborhoods underperformed to varying degrees; no green 

spaces were accessible within 400 m from any building for three neighborhoods. All 

neighborhoods failed to achieve the indicators of the three USCs. The thresholds of all 

USCs are significantly higher than local norms and are thus relevant.    

It should be noted that Egyptian guidelines are even more visionary and 

ambitious than those of USCs. Egyptian guidelines for the design of open spaces and 

green areas (National Organization for Urban Harmony, 2010) are more stringent than 

those of all the USCs, requiring the provision of “neighborhood parks” within 400 m 

walking distance from dwellings with areas corresponding to 0.8-1.66 sqm of green 

area per capita but no less than one feddan18 per park. They also require the provision 

of “cluster parks” within 200 m walking distance from dwellings with play areas for 

children, seating, shaded areas, and places for exercise. Even if these regulations and 

USCs’ minimum-area thresholds were applicable to new developments, they simply 

overlook the obvious fact these areas do not exist in most established urban 

agglomerations.  

5.3.3.3 Walking accessibility to amenities 

Making origins and destinations closer shortens distances, enables shifts to 

active modes, improving public health, increases land values, and encourages higher 

density development, among other benefits (Song et al., 2013). USCs aim to improve 

accessibility levels, which reflect the “distances to activities as well as the amount of 

activity within close proximity to a given place” (Handy, 1996) through the provision of 

amenities within walking distance to residential areas. Walking distances, calculation 

methods, and origins and destinations differ by USC, as shown in Table 7. 

Accessibility to diverse amenities  

Since LEED-ND has the most detailed classification of uses with 26 categories, 

its list was preliminarily utilized. The classification was expanded by adding nine 

categories for extra uses found in neighborhoods, resulting in a list of 35 categories 

                                                

18 One feddan equals 1.038 acre.  
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(not including residential). A total of 3,701 destinations were collected in the eight 

neighborhoods, as shown in Figure 40. However, uses surrounding the selected areas 

is one of the studies’ limitations. Including the surroundings of the eight areas would 

have multiplied the surveyed areas by at least six-fold. Due to limitations mentioned in 

section 5.2.1, the surrounding of only one area (Al-mantiqa Al-sadsa) was surveyed 

and 4,431 destinations (more than those found in all areas combined) were collected 

(Figure 40). The results of the analysis of this area show that this limitation downplayed 

the number of destinations by 17% after applying LEED-ND criteria. Analogous 

downplays are expected to exist within the other areas due to the extension of their 

urban fabric and pattern of uses within their surroundings. A second limitation is the 

lack of data about the number of residential dwelling units in each building. 

Accordingly, the results were calculated for buildings as a proxy for dwelling units in 

the case of LEED-ND. The outcome of this modification does not influence the validity 

of the results since uses and tall buildings (when found) (as shown in Figure 41) were 

dispersed in all neighborhoods.
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Figure 40 Map for uses in all areas, and uses in and surrounding Al-mantiqa Al-sadsa. Source: authors utilizing data from GOPP about buildings and streets. 
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Figure 41 Building heights in the eights selected areas. authors utilizing data from GOPP about buildings and streets. 
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The indicator of  LEED-ND was the most demanding in terms of field survey 

and ArcGIS analysis since it required assessment of all uses per building for the 1,473 

residential buildings in all neighborhoods, with only two uses counted within each 

category. This resulted in a disproportionate downplay in the number of accessible 

uses between more mixed areas (e.g., Al-qubisi, Bab Al-luq, and Al-muntazah) and 

relatively less mixed areas (e.g., Maadi Al-sarayat Al-sharqiya, and Matar Al-Qahira). 

Still, all areas outperformed the LEED-ND indicator, and the average accessible 

number of uses for all areas was 20 (Table 11), which is much higher than the LEED-

ND minimum threshold. The P-value was 0.001, confirming that local norms are 

significantly higher than the minimum threshold of LEED-ND and rebutting its 

relevance.  

 

Table 11 Use analyses for each area 

  Number of uses 
within (other than 

residential) 

Uses density 
(Uses/ha) 

Average no of uses within 400 
m walking distance from each 
residential building  

Number of uses within 400 m 
walking distance from each 
building according to LEED-ND 
criteria 

Gisr Shubra 732 29 311 24 

Al-qubisi 1042 35 634 27 

Bab Al-luq 1113 41 548 22 

Garden City 54 3 47 14 

Al-mantiqa Al-sadsa 
(within selected area only) 

215 8 114 24 

Al-mantiqa Al-sadsa  

(selected area and 

surroundings)* 
    243 29 

Al-muntazah 467 39 441 26 

Matar Al-Qahira 61 4 39 14 

Maadi Al-sarayat Al-
sharqiya 

17 1 10 6 

Mean   20.2232 267.9231239 19.625 

Std. Deviation  17.6113 249.5352655 7.444 

Test value    4 

t    5.937 

DF    7 

P-value       0.001 

*Not included in the calculations for mean, Std. deviation, or the one sample t-test for consistency 
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Accessibility to educational, health and welfare, and everyday facilities 

All neighborhoods except Maadi Al-sarayat Al-sharqiya had walking distances 

less than 600 m to every day, health and welfare, and educational facilities. Maadi Al-

sarayat Al-sharqiya achieved the required walking distance to health and welfare 

facilities but failed for the other two categories.  

Accessibility to neighborhood center 

PCRS methodology requires neighborhoods to have a center, which 

contradicts the segregated nature of services and amenities in all neighborhoods. In 

other words, they have no distinguishable neighborhood center, even in the case of 

Nasr City, which was originally planned according to the concept. This fact attenuates 

the usability of the PCRS methodology in the context of Cairo.  

5.4 Discussion and conclusions  

Sustainability is a relative concept in terms of time and place. Concepts 

considered to be sustainable in a certain context and/or time may be inapplicable, 

represent downgrades to local norms, or be unsustainable elsewhere or at another 

time. Still, all the USCs encompass many indicators with a Western genesis, which 

were tailored to respond to Western phenomena and problems. The promulgation that 

these indicators are sensitive and relevant within other contexts, especially in 

developing countries, requires scrutiny. Accordingly, this study examined the 

relevance and sensitivity of four USCs to local norms found outside their countries of 

origin using Cairo as a case study and with a focus on compactness, connectivity, and 

walking accessibility.  

In general, all USCs encourage higher walking accessibility, three USCs 

encourage compactness, and only two USCs encourage higher street connectivity. On 

the other hand CASBEE-UD indirectly discourages connectivity. This relative 

downplay of connectivity can be ascribed to aforementioned lack of consensus 

regarding the benefits of connectivity compared to accessibility and compactness. 

Moreover, notwithstanding the adaptations made to some of the indicators, many of 
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the collected indicators, especially underlying connectivity, were not developed as part 

of a USC and existed before their creation. USCs do not provide any justification 

regarding how or why these indicators were selected over other indicators (e.g., 

connected node ratio, block length and size). Results compiled in Table 12 underscore 

multiple insights regarding the indicators per se, in addition to their contextual 

relevance, which is summarized in the following sections.  

5.4.1 Compactness 

Developments can acquire up to four points in LEED-ND and two credit points 

in PCRS, which are earmarked for dense urban developments while in fact their 

residential densities are significantly lower than that of its neighborhood and 

surroundings. On the other hand, the relative indicator prescribed by CASBEE-UD can 

double or increase by fourfold the inhabitant densities in neighborhoods that already 

have extremely high population densities up to 600 capita/ha and even more. 

Moreover, the three indicators do not address over-densification and over-

development, which also have negative outcomes (e.g., undermined mobility, 

increasingly taller buildings, increasing urban noise pollution, among other things). 

Accordingly, the three indicators do not establish the right balance in terms of defining 

what good compactness means in the context of Cairo. This can be ascribed to the 

fact that density is a very context sensitive variable and should not be used in isolation 

from ‘either the social or cultural setting, the demographic characteristics of the 

population, or the broader processes of social change within the society’ (Day & Day, 

1973). Density is shaped by multiple factors including history, context, culture, 

geography, policies, attitudes and economy (Smith, 1984). In turn, this means that 

laying down an indicator that advocates compactness in Cairo should rest on a deep 

understanding of the different types of urban areas and what good density means 

within each.  

5.4.2 Same area and same concept but mixed results 

Different indicators rendered inconsistent results and ranking for the same area 

(e.g., areas of Al-mantiqa Al-sadsa and Maadi Al-sarayat Al-sharqiya had good and 
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bad transport accessibility, respectively, according to BREEAM-C and vice versa in 

LEED-ND). This points out the need to assimilate the vantage point of each indicator 

before utilization, as shown in section 5.3. Some of these inconsistencies stem from 

nuances among the indicators (e.g., using average or maximum walking distance, or 

fixing or differentiating between the catchment areas of different modes), which points 

out the significance of these details upon the characterization of each area.  

5.4.3 Certifying below average urban developments 

The compact structure of Cairo and its small blocks allowed local norms to 

significantly outperform most of the thresholds of the assessed connectivity indicators. 

As for accessibility, most neighborhoods had significantly higher accessibility to 

transport than suggested by USCs. More than 88% of buildings had a bus and/or metro 

station within 400 m and/or 800 m, respectively, with an average walking distance of 

around 403 m from all buildings to the nearest station. However, this does not imply 

that transport service in Cairo is good. Indeed, buses require drastic improvement in 

terms of over-crowdedness, reliability, punctuality (Mahdy, 2012), and handicapped 

accessibility. Still, these aspects relate more to city-level transport planning. As for 

walking accessibility to amenities, limiting the assessment to uses located within the 

selected areas downplayed the results, as shown in the case of Al-mantiqa Al-sadsa. 

Still, the local context had a significantly more mixed-use environment than the 

prescribed minimum in LEED-ND and CASBEE-UD. As for PCRS, its indicator was not 

applicable due to the lack of centrality in most areas. The idea in BREEAM-C to 

determine the local needs through a demographic study is realistic, and concords with 

that fact that uses vary between different neighborhoods in terms of balance and type. 

These results confirm that developments that are actually significantly below average 

in terms of local norms in Cairo can be benchmarked and acknowledged as connected 

and accessible by USCs. 
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Table 12 Performance and ranking of the areas according to all indicators. 
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Street network connectivity 

Intersections 
Density 
(LEED-ND) 

54 int/sq km √ 1 √ 3 √ 2 √ 6 √ 8 √ 4 √ 5 √ 7 

Through 
Connections 
(LEED-ND) 

at least one 
through 
connection per 
245 m 

√ NA - NA √ NA √ NA √ NA √ NA - NA √ NA 

Percentage of 
gated areas 

gated areas 
≤10% √ NA √ NA √ NA √ NA √ NA √ NA √ NA √ NA 

Through 
Street 
Spacing 
(PCRS) 

Street-segments 
≤175 m √ NA - NA √ NA - NA - NA √ NA - NA √ NA 

Connectivity 
Index (PCRS) 

≥1.5 - 8 - 3 - 4 √ 1 - 5 - 6 - 7 √ 1 

Direct Route 
Index (PCRS) 

≤1.5 √ 7 √ 5 √ 3 √ 1 - 8 √ 2 √ 4 √ 6 

Maximum 
block length 

<180 m √ NA - NA √ NA √ NA - NA √ NA - NA √ NA 

Average 
block length  NA 3 NA 1 NA 2 NA 6 NA 8 NA 4 NA 7 NA 4 

Maximum 
block size 

≤1.5 ha √ NA √ NA √ NA √ NA √ NA √ NA √ NA √ NA 

Average 
block size  NA 3 NA 1 NA 2 NA 6 NA 7 NA 4 NA 8 NA 4 

Connected 
Node Ratio 

>0.7 √ 7 √ 7 √ 6 √ 1 √ 1 √ 4 √ 1 √ 1 

Roads 
Density 
(roads length 
per area) 
km/sq km 

 NA 3 NA 2 NA 1 NA 5 NA 8 NA 4 NA 6 NA 4 

street-
segments 6 m 
width or less 

 - NA - NA - NA √ NA √ NA √ NA √ NA √ NA 

Walking accessibility to public transport stations  

Accessibility 
to public 
transport 
stations 
(LEED-ND)  

50% of  dwelling 
units located 
within 400 m of a 
bus stop, or  800 
m of rail station 

√ 1 √ 6 √ 1 √ 1 - 8 √ 1 √ 1 √ 7 

Accessibility 
to public 
transport 

 average walking 
distance from all 
building to a 

√ 6 √ 5 √ 3 √ 4 √ 7 √ 2 √ 1 - 8 
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stations 
(BREEAM-C)  

transport node is 
≤650  

Walking accessibility to amenities 

Accessibility 
to diverse 
amenities 
(LEED-ND) 

50% of dwelling 
units are within 
400m to ≥ 4 
Different uses  

√ 3 √ 1 √ 5 √ 6 √ 3 √ 2 √ 6 √ 8 

Accessibility 
to  everyday 
facilities 
(CASBEE-UD) 

< 600 m to 
hospital/clinic, 
welfare facility 
for children, etc. 

√ NA √ NA √ NA √ NA √ NA √ NA √ NA - NA 

Accessibility 
to health and 
welfare 
facilities 
(CASBEE-UD) 

< 600 m to 
supermarket, 
shopping street, 
bank, post office, 
and government 
office 

√ NA √ NA √ NA √ NA √ NA √ NA √ NA √ NA 

Accessibility 
to 
educational 
facilities 
(CASBEE-UD) 

< 600 m to 
kindergarten, 
elementary 
school, and 
junior high 
school 

√ NA √ NA √ NA √ NA √ NA √ NA √ NA - NA 

Walking 
accessibility 
to 
neighborhoo
d center 

 ≤525 to 
neighborhood 
center  

NA 

Walking accessibility to green areas 

Accessibility 
to green 
spaces LEED-
ND (LEED-
ND) 

90% of buildings 
within 400 m 
from green 
spaces 

- 7 - 6 - 7 √ 1 - 5 √ 1 √ 1 √ 4 

median area of 
green spaces 
more than one 
acre 

- 7 - 6 - 7 - 3 - 2 - 4 √ 1 - 5 

Accessibility 
to green 
spaces 
(BREEAM-C) 

green areas of at 
least 2 ha within 
300 m from 
homes 

- NA - NA - NA - NA - NA - NA - NA - NA 

Percentage of 
green areas 
within 
neighborhoo
ds (CASBEE-
UD) 

≥30% - 7 - 6 - 7 - 4 - 3 - 5 - 2 - 1 

Notes: “Performance” (perf.), “outperformed” (√), “underperformed” (-), and “not applicable” (NA) 

5.4.4 Possible conflicts between indicators  

A paradox arises between the indicators of ID and CI, with the first increasing 

the number of intersections and the second decreasing the number of intersections in 

favor of street segments. However, this paradox is only nominal, since ID assesses 

intersections’ intensity, while CI assesses the pre-eminence of four-way intersections 
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(or higher) over the less legged intersections and cul-de-sacs. In other words, it 

assesses the typology of intersections and supports Cartesian grids. 

5.4.5 The modifiable areal unit problem  

 The modifiable areal unit problem (MAUP) arises “from the 

imposition of artificial units of spatial reporting on continuous 

geographical phenomena resulting in the generation of artificial 

spatial patterns” (Heywood, Cornelius, & Carver, 1988), which 

simply means that the way the data is aggregated has an influence 

on the results. MAUP affects the indicators of CI, which was found 

to be locally relevant. Smaller areas typically have lower CI because 

a higher percentage of their nodes lie on the boundary, which affects 

the results, as shown in Figure 42. MAUP surfaced in this study, as Al-mantiqa Al-

sadsa had a better CI than Al-muntazah despite the latter has a higher percentage of 

four-way intersections because it has a smaller area. This opens the door to the 

assumption that if the assessed areas were larger, higher CI would have been 

possible. Accordingly, MAUP should be ameliorated by a compensation factor or a 

threshold for the minimum assessable surface area.  

5.4.6 Possible gaming techniques 

The results also outline a number of ways to game the indicators of ID and CI, 

as shown in Figure 43. For example, three neighborhoods, A, B, and C, have the same 

area. Neighborhoods A and B have the same ID of 100 intersections/area, while their 

CI is 1.8 and 1.35, respectively. Neighborhood C has a CI of 1.75, which is close to 

that of neighborhood A, although its ID is only 16 intersections/area.  

Figure 42 Two areas with 
the same pattern but 
different areas have 
different CI. Source: 
authors. 
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Moreover, the fact that Gisr 

Shubra had the highest ID despite 

having two large gated educational 

campuses, whose intersections were 

not included, indicates that a 

neighborhood encompassing a mixture 

of super-sized blocks and small blocks 

can still have high ID (a second way to game the indicator). Accordingly, despite being 

used in many studies, neither ID nor CI can single-handedly guarantee the connectivity 

of the street network because they can be gamed.  

5.4.7 Good connectivity is not limited to Cartesian grids 

In terms of connectivity, Maadi Al-sarayat Al-sharqiya was ranked first because 

it outperformed 10 indicators due to its Cartesian-grid pattern reinforced with some 

diagonals and its moderate block area. However, good connectivity is not limited to 

Cartesian grids. Garden City, which has a curvilinear grid, ranked second by 

outperforming nine indicators preceding a number of areas with Cartesian grids.  

5.4.8 Avoiding controversial concepts 

USCs aim to improve walking accessibility to amenities and services by 

encouraging the horizontal and vertical mix of uses within residential areas. In turn, 

this allows residents to perform multiple trips, especially those related to everyday 

activities, by foot instead of motorized vehicle. However, a nominal mix of uses can 

hardly spur any change in the residents’ travel behavior (Wheeler, 2013), which raises 

two questions: What type of uses do they encourage? And How mixed are they 

according to USCs compared to local norms in Cairo?  

First, LEED-ND, CASBEE-UD, and PCRS include, with varying rigor, 

predetermined categories representing everyday facilities that should be accessible by 

walking. The correspondence of these uses to everyday needs within Cairo is 

questionable. The 26 uses of LEED-ND do not include some uses that are present in 

Figure 43 Three Neighborhoods with the same area and different 
Intersections Density and Connectivity Index. Source: authors. 
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most neighborhoods (e.g., local stationery shop or bakery). Moreover, all USCs did not 

consider light industrial uses that include production, distribution, and repair (PDR) 

facilities in terms of compatibility with residential areas. Accordingly, the paradox 

regarding whether PDR facilities should be encouraged or at least tolerated within this 

mix of uses, or whether they should be listed as undesirable activities because of their 

possible noise, wastes, fumes, late-night operations, delivery traffic, and negative 

influence upon property prices remains (AsianNeighborhoodDesign, 2007; Taleshi & 

Bishehii, 2012). The latter represents the vantage point of Egyptian authorities and 

Egyptian planners, who relentlessly attempt to relocate existing PDR facilities away 

from residential areas (Sims, 2014). Even some proponents of mixed uses only 

encourage mixing commercial and recreational activities with residential use. 

However, in Cairo, the existence of PDR facilities within residential areas is de facto, 

as they exist in almost all case studies. Such a mix, while challenging, can be beneficial 

in terms of the provision of job opportunities and local destinations that satisfy 

residents’ daily needs and is encouraged in some developed countries (e.g., in San 

Francisco in the United States) (AsianNeighborhoodDesign, 2007). The 

aforementioned possible negative impacts should be ameliorated through planning 

regulation, design criteria, and technology, rather than shunning or expelling this use 

(Taleshi & Bishehii, 2012). 

5.4.9 Need for an urban regeneration USC with applicable indicators  

Walking accessibility to green areas is the weakest link among all indicators, 

even in neighborhoods conceived among the greenest in Cairo (e.g. Maadi Al-sarayat 

Al-sharqiya). This indicates that most neighborhoods in Cairo require regeneration 

efforts to increase green areas. However, the USCs’ criteria and even Egyptian 

guidelines regarding minimum green areas are applicable only to new developments 

(when possible) due to the highly compacted nature of most neighborhoods in Cairo. 

Instead, much more flexible measures should be adopted, such as encouraging the 

provision of green areas wherever possible and however small, and incentives to 

facilitate accessibility to green areas within facilities (e.g., schools and private clubs) 

such as rooftop gardens.  
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5.4.10 Generalizability and remarks  

The characteristics of the case studies are not peculiar to Egyptian urban 

areas. Accordingly, the results are generalizable to most formal areas in Cairo and 

possibly other Egyptian cities that have a segregated mix of uses and a comparable 

urban fabric. While the results are limited to connectivity and walking accessibility, they 

open the door for further investigation regarding the sensitivity and relevance of other 

indicators within USCs to various contexts. The study results add to the currently 

limited empirical evidence linking USCs’ indicators to specific contexts (e.g., Säynäjoki 

et al. (2012)) and questioning their sensitivity. In turn, this opens the door to questions 

regarding the sensitivity of other USCs’ indicators and generates doubt regarding the 

universal and regional scope of USCs and their increasing utilization all over the globe. 

The assessed indicators were generally lenient and sometimes inapplicable to Cairo’s 

norms and problems. To improve the connectivity and walking accessibility of new 

urban developments, a combination of multiple indicators with more stringent 

thresholds is necessary. This means that the current adaption process in international 

USCs mainly made by adjusting weights of some their criteria to increase their 

relevance to different contexts might not be effective for some contexts, which can 

require more adjustments regarding their subaltern indicators and thresholds. 

The fact that most areas outperformed many USC thresholds does not directly 

denote that these areas are sustainable in general or even desirable even in terms of 

connectivity and accessibility. In many cases, the high mix of uses emerged due to a 

lax management style, rather than being planned and encouraged. The local 

governance is, in many cases, powerless regarding the noise, sound pollution, and 

waste emitted from some uses (e.g., local cafes) and the spill-over of activities and 

parking spaces that block sidewalks.  

Finally, developing a sensitive, context relevant, applicable, and 

comprehensive USC is demanding work that should rest on multifarious rigorous 

assessments, an understanding of different indicators, their tradeoffs, and local 

conditions. Further studies are important to understand the relevance of USCs’ 
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different concepts to Cairo (including Ashwa’yat and new desert cities), other Egyptian 

cities, and cities outside the origin of USCs in general.  
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6.1 Introduction  

The starting point of this dissertation was the noticeable rise in the use of USCs 

as planning and policy support tools for integrated urban sustainability. Currently, more 

USCs are being issued, the geographical domains of some existing USCs are being 

expanded, and more urban developments are being certified. At least 24 USCs already 

exist that certified hundreds of urban developments. Such phenomenon raises a 

number of questions regarding USCs in terms of their approach, geographical 

domains, and the relevance of their criteria, indicators, and thresholds to different 

contexts around the world (the research questions were detailed in section 1.6). To 

answer these questions, this dissertations adopts a mixed method approach, which 

combines both quantitative and qualitative methods. The outcomes of the different 

analyses performed through the previous chapters disclose multiple insights that are 

compiled and interlinked in the following pages and some of them are summarized in 

Figure 44.  

-   
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Figure 44 research questions and some of the research conclusions 
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6.2 Assessing the sustainability of neighborhoods 

6.2.1 The complexity of neighborhoods’ assessment  

USCs are spin-off of buildings rating systems and accordingly, they inherited 

their assessment logic. However, sustainability on the scale of neighborhoods is more 

complex and broad-ranging than at the building scale (Kyrkou & Kaerthaus, 2011). The 

complexity of neighborhoods is comparable to a very small city and according to 

Stephan Reiss-Schmidt “cities are not serial products such as buildings, cars, or 

fridges. They are more than the sum of their parts, the buildings, and infrastructures” 

(Pahl-Weber & Seelig, 2016). Neighborhoods are large and complex physical 

environments, which include a wide set of more limited environments, and serve varied 

user groups, who interact with each other and within themselves in different complex 

ways. In addition, the planning of urban sustainability must rest on “an analysis of the 

respective situation” and “the achievement of relevant criteria and standards” (Gaines 

& Jäger, 2009). These complexities are exacerbated by the fact that each 

neighborhood can have its own distinctive features (Churchman & Ginosar, 1999) 

even within the same city because they emerge from different cultural and historical 

processes (Scoppa, 2015).  

All these factors make the assessment of neighborhoods much more complex 

than that of buildings and not only a matter of scale. There is no proof that USCs take 

in consideration such high degree of complexity and entanglement. Especially that 

each of the assessed USCs adopt the same benchmarks, weighting, and general 

structure of its antecedent building rating system.  

6.2.2 Neighborhood and communities according to USCs  

Neighborhoods, communities, and urban developments according to USCs 

include a wide range of sizes (e.g., from two neighboring buildings up to several 

hundreds of hectares (i.e., the size of a district)), as shown in section 4.4. Perhaps 

such wide variation is part of their marketing strategy to increase their customer base 

and be applicable to more urban developments of different sizes. This wide 
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assessment range represents a problem in itself because the shape and scale of the 

assessed areas influence the results of the performed analyses in many ways (Bhat 

& Guo, 2007) among them the problem of modifiable areal unit (MAUP), which 

surfaced in the results of the analyses performed to Cairo’s formal areas, as shown in 

section 5.4.5. In turn, this impedes the idea of making the sustainability of different 

developments comparable and “benchmarkable”, which is one of the main goals of 

USCs.  

Despite the wide assessment range of USCs, in reality, most of the certified 

developments by USCs are less than 20 ha in site area, which is much smaller than 

the size of the “neighborhood unit” even before the automobile-based society (Walters, 

2007). Such small size should limit the expected benefits in terms of sustainable 

transport, which usually requires larger areas for its measures to be influential, even in 

case of active transport. However, USCs list multifarious benefits in terms of mobility, 

as shown in section 6.4.2.  

6.3 Assessment approach of USCs 

USCs adopt a comprehensive (integrative) assessment approach that 

supposedly covers the three pillars of urban sustainability (environment, economy, 

society) on the neighborhood/community level. Comprehensive assessments help to 

identify win-win solutions and synergies and understand possible conflicts (Dawson, 

Flacke, Salvia, & Pietrapertosa, 2014). Still, they can allow hidden trade-offs and can 

affect the depth of assessment (Morrison-Saunders & Therivel, 2006). Moreover, 

“Integrated assessments are much more complex than single disciplinary 

assessments because they involve multiple assessments and multiple data sources” 

(Köhler et al., 2014).  A study made by Walton et al. (2005) where 86 tools applicable 

to assess the sustainability of urban development (i.e., indicator sets, assessment 

frameworks, indices, systems, models; and other methods of prediction) were 

analyzed found out that none of these tools could actually perform integrated 

multidimensional assessment.  
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Simultaneously, USCs aim to assess the different issues within each pillar 

rigorously. To achieve that, they prescribe multiple criteria that either have a simple or 

nested structure. The first type prescribes certain qualitative or quantitative measures 

directly, while the second type hosts other already existing RsSP (e.g., codes, 

standards, guidelines, and legislation), which the new development should comply 

with. Besides their comprehensive and rigorous scope, some USCs are marketed as 

independent and internationally relevant tools. However, for multiple reasons related 

to the complexity, broad-ranging, and pluralistic nature of urban sustainability and its 

assessment in general, such approach is found to be over-ambitious as will be detailed 

in the following sections.  

6.3.1 Criteria with a simple structure 

An exploratory analyses regarding two prominent concepts (compactness and 

connectivity) in LEED-ND, which have simple structured criteria. Both concepts have 

earmarked mandatory and discretionary criteria with significant weights and act as 

proxies and facilitators for a number of other criteria. The analyses show that the 

examined criteria suffer from oversimplification in terms of their prescribed assessment 

measures.  

In terms of compactness, the indicator of residential density should not be used 

with absolute thresholds because it is a context relevant indicator and loses its 

significance when stripped from its context. The thresholds of the residential densities 

prescribed are too loose compared to norms within some contexts (e.g., Cairo) which 

have much higher densities. On the other hand, it is too dense for other contexts (e.g., 

Finland) (Säynäjoki et al., 2012). Ergo, LEED-ND can characterize developments 

whose densities are significantly lower than local norms as compact developments. 

Moreover, the thresholds of LEED-ND stem from studies that are only relevant to the 

context of the United States. Alternatively, rather than assessing compactness 

quantitatively, LEED-ND should try to define the factors that participate to good 

compactness is in relevance the different norms and contexts.  
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At the same time, over-densification and over-development are not mentioned 

in USCs despite their negative impacts (Lüdeke, Reckien, & Petschel-Held, 2007). 

Over-densification undermines mobility, increases urban noise pollution, and can 

decrease the quality of life among other things. USCs try to curb urban sprawl through 

compactness, however, they should not imply that densification has no limits. 

Accordingly, advocating compactness should go hand in hand with discouraging over-

densification. However, as mentioned, defining the boundary between both is 

challenging as it is narrow and depends on many context-related variables.  

In terms of connectivity, higher connectivity can shorten distances between 

origins and destinations, encourages active transport, slow traffic speed, improve 

accessibility, shorten response times for emergency vehicles, encourage 

transportation, multimodality, and daily physical activity, and reduce motor vehicle 

emissions (Handy et al., 2003; USGBC, 2014). Still, most of these benefits still lack 

consensus. In any case, LEED-ND as a proponent of New Urbanism advocates higher 

connectivity. Interestingly, the indicator that LEED-ND prescribes to assess 

connectivity (Intersections Density (ID)) cannot guarantee high connectivity. ID cannot 

be used single-handedly to achieve higher connectivity because it only assesses the 

number of intersections regardless of their typology. To guarantee high connectivity 

other indicators should be included (e.g., Connectivity Index (CI)). Ergo, planners 

seeking connectivity using LEED-ND can still end up with having low street connectivity 

in their developments.  

Accordingly, the prescribed assessment methodology regarding two prominent 

concepts in LEED-ND suffers from a number of weaknesses through using absolute 

indicator to assess locally sensitive phenomenon, extrapolating local thresholds to be 

global without justification, advocating a concept that still lacks consensus, and 

inappropriately covering the different aspects of such concept. This means the 

assessment methodologies of both concepts require multiple adjustments to relate 

assess their phenomena properly, let alone adjusting them to the different contexts. 

These results are not generalizable to all the criteria of LEED-ND, however, they open 
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the door to question other simple structured criteria in LEED-ND (the most rigorous 

USC) and other USCs.    

6.3.2 Criteria with nested structure 

USCs also prescribe criteria that have nested structure and host other RsSP in 

order to increase the rigor of their assessment in correspondence to the complexity 

and broad-ranging nature of urban sustainability. This means that USCs are not just 

simple checklists (Wangel et al., 2016). Nested criteria have significant weight in the 

four examined USCs and most of their hosted RsSP have local geographical domains 

(i.e., only relevant to the country of origin of each USC). These RsSP were carefully 

selected by each USC to line with its assessment approach and to urge developers to 

exceed local norms and regulatory requirements. Accordingly, they do not respond to 

the references used by the business as usual practices in urban development, which 

until now remain unsustainable but more profitable (Renner, Sweeney, Kubit, & 

Mastny, 2008, p. 40). Therefore, the preexistence of these locally sensitive RsSP in 

every context should not be taken for granted and should be evaluated before use or 

even the decision to develop a new USC. These findings disagree with the 

characterization of some USCs as international and independent tools. In fact, USCs 

depend on and integrate with multiple local RsSP to fulfill their assessment scope. This 

dependence and integration are evident in local, national, and international USCs. 

International USCs try to bypass this by allowing international projects to follow locally 

equivalents RsSP. However, the existence of these local equivalents is very 

questionable, especially in developing countries where the local planning systems are 

still not suited for sustainability. Besides, the nested RsSP are in some cases 

sophisticated or peculiar that they might not have an equivalent even in some 

developed countries.  
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6.4 Sustainable Transport in USCs 

6.4.1 Lack of sensitivity to the realities of developing countries 

USCs lack sensitivity to the realities of developing countries because they 

disregard the informal transport entirely, which is predominant in many countries and 

cities. Moreover, the required public transport by USCs is of high quality and far from 

the norm, even in some developed countries. Such transit systems are economically 

and spatially out of the scope of small developments. This lack of sensitivity represents 

a limitation to the usage of USCs within different contexts and suggests that they 

should be used only in cities that already have high-quality transportation systems. 

Accordingly, the assessment criteria for sustainable transportation in the USCs are not 

globally relevant.  

6.4.2 Miniscule benefits for active transport 

USCs seek to provide safe and convenient environments for walking and 

cycling within their certified developments, which is a step forward in some contexts. 

In terms of walking, the average trip lengths for walking in Germany and the United 

States are around 1.4 km (Arndt & Zimmermann, 2012) and 1.57 km (Santos et al., 

2009) respectively. The average trip lengths in developing countries are expected to 

be longer owing to lower incomes levels and car ownership. As for cycling, the average 

trip length by bicycle in Germany is 3.3 km (Arndt & Zimmermann, 2012). 

 Comparing the average trip lengths to a site area of 20 ha (most of the USCs’ 

certified developments are less than 20 ha) reveals that the walking trips will extend 

much beyond the site boundaries. Accordingly, minuscule benefits can be expected if 

the measures supporting active transport were disrupted outside their boundaries. In 

order to trigger more palpable benefits, USCs have to encourage the provision of 

measures that support active transportation along their prescribed walking and cycling 

distances both inside and outside their developments’ boundaries when possible. This 

requires that USCs underscore criteria for reaching and involving not only the 

developments’ stakeholders but also those of the surrounding areas (including 
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community and local authorities) to discuss the applicability of these measures in the 

surroundings. Advocating active transportation within the certified developments 

should be regarded as a step that needs consolidation by adopting congruent 

measures within the contiguities and proximities, and preferably on the district level 

(composed of a number of neighborhoods), if not the city level. this accords with the 

integrative nature of neighborhoods and the theme of sustainable transportation, 

where in many cases the applied measures start to deliver palpable benefits after a 

certain threshold, unlike other themes like water and energy conservation where 

savings per building or household directly accumulates into savings on the 

neighborhood level.  

6.4.3 Certifying intentions and high level of claims 

USCs, basically, certifies the sustainability of developments based on design 

and construction. In other words, they certify the intentions because they don’t perform 

POEs. Typically, multiple things can change after the real occupation of any project. 

Moreover, the adoption of certain measures during design and construction does not 

guarantee the realization of their envisioned benefits after the occupation. For 

instance, the provision sidewalks or bike lanes do not guarantee an increased modal 

share for walking or biking. Accordingly, since USCs don’t perform POEs, they should 

mention the expected benefits reservedly because they remain unverified. However, 

USCs list numerous number of benefits in correspondence to their prescribed 

indicators and measures, as shown in section 2.6.  In addition, the connection between 

some of USCs’ measures and benefits still lack consensus in terms of type, 

significance, or even existence in some cases. One example for that is the connection 

between the built environment and travel behavior in general. Another example is the 

emphasize of LEED-ND that “compact development is a foundation for neighborhood 

sustainability” (USGBC, 2014, p. 183), however, some argue against using 

compactness as a model to achieve urban sustainability. Guy & Marvin (2000) state 

that “research and policy community need to stop seeing the compact city as a singular 

model. A standardized pattern or a blanket solution that can be unproblematically 

implemented within an existing city”. In addition, Neuman (2005) concluded that “the 
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compact city is neither a necessary or sufficient condition for a city to be sustainable 

and that the attempt to make cities more sustainable only by using urban form 

strategies is counterproductive”. 

One more example is the positive correlation mentioned in LEED-ND between 

connectivity from one side and improving public health by increased levels of physical 

activities and walking on the other side.  Mecredy, Pickett, & Janssen (2011) concluded 

that youth in neighborhoods with high connectivity reported less physical activity 

outside school than youth from less connected neighborhoods. Timperio et al. (2006)  

also found that higher connectivity is associated with lower rates of walking and cycling 

to school within children between 10-12 years.  

6.5 Assessing the urban sustainability in Cairo 

Comparing the USCs’ indicators regarding compactness, connectivity, and 

walking accessibility to the local norms found in the formal areas in Cairo revealed 

multiple issues. To start with, USCs prescribe indicators that are against the current 

norms of sustainability (e.g., Radburn type separation in CASBEE-UD). Some 

indicators were inapplicable to the local context (e.g., walking accessibility to 

neighborhood center in PCRS because uses are mostly segregated and 

neighborhoods in many cases do not have a clear center). Moreover, the local norms 

significantly outperformed the thresholds of most of the assessed indicators. In 

addition, as sustainability assessment has a pluralistic nature with diverging 

interpretations, USCs avoid some controversial issues (e.g., the existence of PDR 

uses in residential areas). Finally, the aforementioned MAUP surfaced in the analysis 

confirming the influence of the size of the assessed areas on the results.  

6.6 USCs as global tools and their adaptability  

More USCS are turning from being local and national tools into regional and 

international ones (e.g., LEED-ND, DGNB-UD, and GSAS-D). However, setting out a 

goal to assess urban sustainability comprehensively and rigorously around the globe 

is self-defeating. The claim made by some of the existing USCs that they are global 
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tools is more of a marketing policy that rests on unjustified extrapolation rather than a 

truth for multiple reasons. Firstly, LEED-ND and BREEAM-C (global USCs) were 

“developed within the context of their respective countries’ rules, regulations and 

standard practices” (Cable, 2008; Wangel et al., 2016). In terms of criteria selection, 

each USC, including the international ones, tend to address phenomena that are 

prominent and relevant within their countries of origin, (e.g., LEED-ND have multiple 

criteria that address urban sprawl while it disregards over-densification and noise 

pollution that are prominent in other contexts, CASBEE-UD has criteria that focus on 

natural disaster, which is a prominent issue in Japan , and PCRS has multiple criteria 

aiming to improve the microclimate within the development due to the desert climate 

of Abu Dhabi). This lines with the findings of Maclaren (1996) stating that  “a set of 

indicators designed to measure progress towards achievement of one community’s 

sustainability goals may not necessarily be appropriate for measuring progress in 

another community”. 

In terms of adapting USCs, most of the literature agrees that context sensitivity 

of international USCs to different contexts can be increased through an adaptation 

process. However, there is no consensus regarding the severity of such adaptation. 

Adaptation of international USCs is sometimes formulated as a part of the 

transferability of innovative practices between different contexts. However, “cross-city 

learning is not simple” (Bai et al., 2010) and transferability does not mean that certain 

sustainable practices and ready-made solutions designed for certain urban 

phenomena can be dropped into other contexts without local negotiations and 

modifications (Bai et al., 2010; Bai, Wieczorek, Kaneko, Lisson, & Contreras, 2009; 

Bulkeley, 2006; Raven, Rob P. J. M., Heiskanen, Lovio, Hodson, & Brohmann, 2008). 

 It should be mentioned, that some USCs already have an adaptation process. 

LEED-ND has a criterion called “Regional Priority” that rewards developments 

additional points through complying with certain criteria identified as locally important 

by the USGBC regional councils and chapters. Moreover, LEED-ND allows 

international projects outside the United States to use local standards that are 

equivalent to their prescribed ones. The adaptation process of BREEAM-C is called 
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Bespoke Process, which allows adjusting some of its criteria to be more relevant to the 

local context and the project’s function and using the local standards. However, the 

Bespoke Process should not influence the structure of BREEAM-C or the methods and 

content of its criteria. So are these adaptations enough to make USCs more locally 

sensitive?  

 Kyrkou & Kaerthaus (2011) praised the adaptability of LEED-ND in comparison 

to BREEAM-C. Säynäjoki et al. (2012) propose to adopt only the criteria that are 

“deemed suitable for the local sustainability goals” to assess the local sustainability to 

“avoid reinventing the wheel” from the international USCs. Kyrkou et al. (2011) 

concluded that adapting intentional USCs increases the effectiveness of their 

assessment and such adaptation can include the criteria, requirements, and scoring 

system of USCs. They added that the criteria that need adaptation the most are the 

ones related to energy efficiency, renewable resources, food risk, surface water-runoff, 

and biodiversity, perhaps because they are the most contextually sensitive criteria 

according to them. Sharifi & Murayama (2014a) imply the difficulty and complexity of 

such process by stating that it involves major adaptations. Therefore, the minor 

adaptions that are already allowed by LEED-ND and BREEAM-C are not enough to 

enhance their local sensitivity according to the literature.    

So can a major adaptation process increase the context sensitivity of USCs to 

formal Cairo? To answer this it is important to identify which components of USCs need 

adaption and to which degree. Typically, each USC defines a number of phenomena 

to assess, then prescribe criteria and indicators capable of assessing these 

phenomena, and assign to them sensitive thresholds and weights, as shown in Figure 

45. Based on the exploratory analyses performed in this study, weights rely on 

thresholds, which require major changes to make them sensitive to the formal areas in 

the formal areas in Cairo.  The prescribed indicators need major adaptations as in 

many cases they were insufficient to assess the phenomena (e.g., compactness and 

connectivity in LEED-ND). In addition, according to other studies, the criteria of USCs 

rely mostly on local references, which are only relevant in the USCs’ country of origin 

(Gouda & Masoumi, 2017a), and each USC focus on phenomena that are prominent 
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within its country of origin (Wangel et al., 2016) (e.g., sprawl in the United States for 

LEED-ND, high weather temperature in Abu Dhabi for PCRS, and natural disasters ion 

Japan for CASBEE-UD), therefore the criteria and selected phenomena require also 

major adaptations to relate different contexts. So basically all the components of USCs 

require major adaptations.  

On the other hand, such fundamental changes are at variance with the 

objective of USCs to standardize the assessment process of urban suitability and allow 

comparability between different developments because they affect the credibility of 

USCs as stated in BREEAM-C (BRE Global Limited, 2016). Furthermore, 

“Neighborhoods are social and geographic entities whose formation and 

transformation involve complex social processes” (Deng, 2016). And since the 

assessed indicators in this study relate to geographical and physical aspects, which 

have much lower context sensitive when compared to the social aspects (e.g., travel 

behavior of residents). Accordingly, the expected benefits from any adaptation process 

to increase the context sensitivity of global USCs are minimal considering the current 

gap.  

 

Figure 45 Sustainability assessment according to USCs 

The aforementioned paragraphs should not mean that USCs cannot bring any 

benefit to each type because in some cases they can (e.g., increasing green spaces, 

better transit stations, and introduction of bike lanes), still these separate benefits are 

far away from offering a comprehensive solutions in terms urban form and mobility in 

response to the different local norms, phenomena, or problems.  

6.7 Developing a USC for Cairo  

Since any successful assessment must rest on “an analysis of the respective 

situation” (Gaines & Jäger, 2009), a locally sensitive USC should identify the different 

types of urban areas existing within that context, in addition to their attributes, 
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problems, and phenomena found within, in order to lay down locally relevant criteria 

and standards. As mentioned in section 5.2.1, Cairo’s urban areas can be divided into 

three types: formal areas, informal areas (called Ashwa’yat19 in Egypt), and new desert 

cities (Sims, 2010). In general, projects of urban development and/or urban 

regeneration are prominent in all three. However, each has very different features in 

terms of land use and urban form (as shown in Figure 46), includes a number of 

subaltern types, and suffers from a different set of problems. Any assessment of urban 

sustainability in Cairo has to be based on a deep understanding of each type. 

New desert cities aim to bring modernity and order and avoid the chronic urban 

malaise found in the older agglomeration of Cairo (Sims, 2010; Sims, 2014). They are 

located mostly outside the urban agglomeration, they have “astronomical scale”, 

patchy development approach, segregated land uses, and low accessibility in terms of 

public transportation both within and to and from them (Die Deutsche Gesellschaft für 

Technische Zusammenarbeit GmbH [GTZ], 2009; Sims, 2010; Sims, 2014). On the 

other hand, informal areas in Cairo (where around 65% of Cairo’s population live 

(Sims, 2010)) have different characteristics. They have good locations (within the main 

urban agglomeration or on the peripheries), they offer affordable housing,  they suffer 

from over-densifications, lack of open spaces and public spaces, insufficient 

infrastructure, poor street connectivity due to long blocks and narrow streets making 

them impermeable to public transport and emergency vehicles, unregulated 

construction, sanitary problems, insecure tenure among other things (GTZ, 2009; The 

                                                

19 Ashwa’yat refers only to unplanned and/or unauthorized urban development that has germinated since the 1960s 
and does not include older, spontaneous urban fabric developed before modern planning systems.  
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World Bank, 2008). So the three types are significantly different, especially in terms of 

urban form and mobility, which should be reflected in any USC.  

 

Despite that this study assessed multiple aspects regarding USCs in terms of 

approach, spatial scope, geographical domains, context relevance and viability of the 

criteria related to transportation, and finally relevance and viability of the criteria related 

to connectivity and walking accessibility to the context of Cairo. Still, the analyses 

performed is far away from being comprehensive enough to lay down a roadmap 

regarding how to develop local USCs in general or even a local USC for Egypt. 

However, it uncovered multiple complexities that should be considered within the 

current USCs and before developing any new one. And most importantly, USCs should 

be more about understanding and tailoring than comparability, standardization, and 

marketing. 

Figure 46 examples for areas with different urban patterns from the three types of urban areas found in Cairo, all nine areas are 
displayed with the same map scale. Source: Adjusted by author based on maps acquired from Google Earth.  
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6.8 Generalizability of the results 

The generalizability of the results varies among the three articles included in 

this dissertation. In general, the results of the assessed USCs cannot be extended to 

all other USCs. However, as mentioned LEED-ND is currently the most prominent and 

rigorous (according to some) USC worldwide, and BREEAM-C is a very prominent 

USC in Europe. In addition, three of the four USCs are also among the forerunning 

USCs and could have influenced multiple other ones. This means that the findings can 

be extended to the analogous USCs. Results are also generalizable to other analogous 

contexts in Egypt and other developing countries.  

6.9 Further research 

USCs are tools that are iteratively updated and have high dissemination level. 

However, their factual contribution to urban sustainability remains unverified. USCs 

are developing and expanding at higher rates than their related studies. Currently, 

there is a limited number of studies assessing the latest versions of USCs. There are 

still multiple aspects regarding USCs that can be analyzed including to perform POEs 

for certified developments. In addition, there is a need to perform focused studies with 

deep analyses regarding the themes, criteria, and indicators of USCs in order to 

uncover they viability, adequacy, and relevance to other contexts.  

At the same time, USCs should be more transparent in terms of accessibility to 

their data, especially regarding their certified developments. Currently, it is not possible 

to identify the certified development of some USCs, acquire more details regarding 

these certified projects (e.g., site area, specific location) in other, and/or find out the 

performance of the certified areas regarding certain criteria, especially in PCRs and 

BREEAM-C. This lack of information disagrees with the aim of certifications to 

showcase their certified developments as exemplars for urban sustainability. The 

availability of such data is imperative to perform further research and accordingly 

acquire more insights regarding USCs.  
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Appendix A: Inventory regarding the references for sustainable planning in each USC 

 
Name of RSP  Criteria GD Name of RSP  Criteria GD Name of RsSP Criteria GD 

L
E

E
D

-N
D

 

U.S. or State Endangered Species Act SLL: Prq2, 
Cr7(1pt),  Cr8-
(1pt), Cr9(1pt) 

L Americans with Disabilities Act (ADA) NPD: Cr11(1pt) L Architectural Barriers Act (ABA) NPD: Cr11(1pt) L 

Energy Policy Act of 1992 GIB:Prq3, 
Cr3(2pt) 

L State fish and wildlife agencies SLL: Prq2, 
Cr7(1pt) 

L Local historic preservation commission NPD: Prq1 
GIB: Cr5(1pt), 
Cr6(2pt) 

L 

International Society of Arboriculture SLL: Prq3 
GIB: Cr7(1pt) 

I NatureServe classifications and Natural Heritage 
Program 

SLL: Prq2, 
Cr7(1pt), Cr8(1pt), 
Cr9(1pt) 

R U.S. HUD, Federal Empowerment Zone, Federal 
Enterprise Community, and Federal Renewal 
Community 

SLL: Cr1(10pt), 
Cr2(2pt) 

L 

Department of the Treasury, Community 
Development Financial Institutions Fund Qualified 
Low-Income Community 

SLL: Cr1(10pt), 
Cr2(2pt) 

L U.S. HUD, Qualified Census Tracts and Difficult 
Development Area 

SLL: Cr1(10pt), 
Cr2(2pt) 

L U.S. EPA Priority List SLL:Cr1(10pt), 
Cr2(2pt) 

L 

National, state, or regional register of historic places NPD: Prq1 
GIB: Cr5(1pt), 
Cr6(2pt) 

L National Park Service GIB:Cr5(1pt), 
Cr6(2pt) 

L U.S. EPA, BMPs for construction and 
postconstruction site runoff control 

GIB:Prq4 L 

Natural Resources Conservation Service soil survey SLL:Prq4 L EIA’s Residential Energy Consumption Survey GIB:Cr11(3pt) L Commercial Building Energy Consumption Survey 
(CBECS) 

GIB:Cr11(3pt), 
Cr12(2pt) 

L 

Residential Energy Consumption Survey (RECS) GIB:Cr11(3pt) L Federal Transit Administration SLL: Prq1 
NPD: Prq2, 
Cr2(4pt) 

L U.S. Department of Housing and Urban Development 
for the area median income associated with the 
project’s 
location 

NPD:Cr3(7pt) L 

U.S. EPA, Technical Guidance on Implementing the 
Rainwater Runoff Requirements for Federal Projects 

GIB:Cr8(4pt) L IES/IDA, Model Lighting Ordinance (MLO) User 
Guide  

GIB:Cr17(1pt) I ASHRAE 50% Advanced Energy Design Guides GIB:Prq2, 
Cr2(2pt) 

I 

COMNET Commercial Buildings Energy Modeling 
Guidelines 

sGIB:Prq2, 
Cr2(2pt) 

I ENERGY STAR Multifamily High-Rise Simulation 
Guidelines 

GIB: Prq2 L Advanced Buildings Core Performance Guide GIB:Prq2 I 

ACCA Manual D, Residential Duct Systems GIB:Prq2 I ACCA Manual J, Residential Load Calculation (8th 
edition) 

GIB:Prq2 I ACCA Manual S, Residential Equipment Selection GIB:Prq2 I 

American Society of Civil Engineers Standard 24 SLL:Prq5 I ICC/ANSI A117.1 (2009), Accessible and Usable 
Buildings and Facilities 

NPD:Cr11(1pt) I ASTM International, Phase I and Phase II 
Environmental Site Assessment 

SLL:Cr2(2pt) I 

ANSI/ASHRAE/IESNA Standard 90.1–2010 GIB:Prq2 I Secretary of the Interior’s Standards for the 
Treatment of Historic Properties 

GIB:Cr5(1pt), 
Cr6(2pt) 

L ISO Standard 14021–1999, Environmental labels and 
declarations -- Self-declared environmental claims 
(Type II environmental labelling) 

GIB:Cr15(1pt) I 

U.S. Code of Federal Regulations, Title 7, Volume 6, 
Parts 400 to 699, Section 657.5 

SLL:Prq4 L ISO/IEC Guide 65, 1996, General requirements for 
bodies operating product certification systems 

GIB:Prq1,Cr1(5pt) I ISO/IEC 17065, Conformity assessment -- 
Requirements for bodies certifying products, 
processes and services 

GIB:Prq1, 
Cr1(5pt) 

I 

IAF Accreditation  GIB:Prq1, 
Cr1(5pt) 

I ENERGY STAR Qualified Homes, version 3 GIB: Prq2, Prq3, 
Cr2(2pt) 

I WaterSense GIB: Prq3, 
Cr3(1pt) 

L 

ENERGY STAR label GIB: Prq2, Prq3 L Farmland protection program SLL:Prq4 L Center for Resource Solutions Green-e Program GIB:Cr11(3pt) I 

National Flood Insurance Program SLL:Prq4 L 
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B
R

E
E

A
M

-C
 

Energy Act 2004 for choosing off-site accreditation  of 
external renewables 

RE01(M+11cr) L Directive 2009/28/EC of the European Parliament 
and of the Council  of 23 April 2009 on the promotion 
of the use of energy from renewable sources  

RE01(M+11cr) R Water Resources Act 1991 SE13(3cr) L 

Environmental Protection Act 1990 SE13(3cr) L Groundwater Directive (2006/118/EC)  SE13(3cr) R The Groundwater (England and Wales) Regulations 
2009. 

SE13(3cr) L 

Equality Act of 2010 SE15(3cr) L Part M of the Building regulations sets out minimum 
standards for access 

SE15(3cr) L BS 8515:2009 LE06(3cr) L 

BS EN 12056-3:2000 LE06(3cr) L Environment Agency in England & Wales SE03(M+2cr) L Environment  Agency SE03(M+2cr), 
SE13(3cr), 
RE03(M+1cr) 

L 

Department  of  the Environment SE03(M+2cr) L The Rivers Agency in Northern Ireland SE03(M+2cr) L Scottish Environment  
Protect ion Agency in Scotland  

SE03(M+2)cr L 

local authorities and Internal drainage boards SE03(M+2)cr L Association of the Wildlife Trust Consultancies 
(AWTC)  

LE01(M+1cr) L Chartered Institution of Water and Environmental 
Management (CIWEM)  

LE01(M+1cr) I 

Chartered Institute of Ecology and Environmental 
Management (CIEEM),  formerly known Institute of 
Ecology and Environmental Management (IEEM)  

LE01(M+1cr) I Institute of Environmental Management and 
Assessment (IEMA)  

LE01(M+1cr) I Landscape Institute (LI) LE01(M+1cr) L 

Guide Dogs SE15(3cr)  I Royal National Institute of  Blind People SE15(3cr)  L Action on Hearing Loss SE15(3cr)  L 

National Autistic Society SE15(3cr)  L The Lifetime Homes  SE15(3cr)  L The Homes and Communities Agency SE15(3cr)  L 

The Centre f or  Accessible Environments SE15(3cr)  L The Fieldfare Trust  SE15(3cr)  L The Sensory Trust  SE15(3cr)  L 

The Thomas Pocklington Trust  publications relating 
to inclusion 

SE15(3cr)  L CL:AIRE Contaminated Land: Applications in Real 
Environments 

RE06(4cr), 
LE02(M+3cr)  

L CIBSE guidelines (CIBSE Guide F) for unregulated 
emissions in non-domestic buildings. 

RE01(M+11cr) I 

IEEM EcIA Guidelines LE01(M+1cr) L SuRF-UK, Framework for  Assessing the 
Sustainability of  Soil and Groundwater Remediation 

LE02(M+3cr) L Environment Agency in their 'General Principles for  
Land Contamination (GPLC)' series of  document  

LE02(M+3cr) L 

CIBSE Lighting Guide 6, 1992 (LG6)  SE06(7cr) I The SuDS (Sustainable Drainage Systems) Manual 
(CIRIA C697,2007) 

SE13(3cr), 
LE03(3cr) 

L CIRIA publication C635 (2006): Designing for 
exceedance in urban drainage - good practice  

SE13(3cr)  L 

Environment Agency pollution prevention guidelines 
(PPGs): PPG 1, PPG 5 and PPG 6. 

LE03(3cr) L The Department  for Transport's Manual for Streets TM02(4cr) L Guide to Developing Inclusive Communities SE15(3cr) L 

WRAP Designing out Waste (principles and guide) RE06(4cr) L BS8233:1999 Guidance on sound insulation and 
noise reduction for buildings 

SE04(M+3cr) L BS5489, Code of Practice for the Design of Road 
Lighting- Part 1: Lighting of Roads and Public 
Amenity Areas 

SE06 (7cr) L 

Housing Space Standards in 2006 for the proposed 
baseline, additional standards and Minimum Internal 
Dwelling Area (MIDA) 

SE05(2cr) L BS8300:2009 Design of buildings and their 
approaches to meet the needs of disabled people 

SE15(3cr)  L A recognized standard for the design of street lighting SE16(3cr)  I 

Third party assessment scheme, e.g. Code for 
Sustainable Homes, or BREEAM, or equivalent 

RE04(6cr) I Target Emission Rate (TER) for calculation baseline 
regulated emissions of dwellings  

RE01(M+11cr) L National Calculation Methodology (NCM) modelling 
guide  for calculation baseline regulated emissions of  
non-domestic buildings 

RE01(M+11cr) L 

Standard Assessment Procedure (SAP 2012) for 
building regulation compliance (Part L) 

RE01(M+11cr) L UK Climate Impacts Programme for impacts of 
climate change in the UK 

SE10(3cr)  L Environment Agency report ‘Verification of 
remediation of land contamination (Report: 
SC030114/R1)'. 

LE02(M+3cr) L 

IH Report 124, Flood estimation for small catchments 
(Marshall and Bayliss, 1994) 

SE13(3cr) L Flood Estimation Handbook (Centre for Ecology & 
Hydrology, 1999) 

SE13(3cr) L Preliminary rainfall runoff management for 
developments (EA/DEFRA,2007). 

LE03(3cr) L 
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Lifetime Neighbourhoods SE15(3cr)  L Urban Design Compendium SE16(3cr)  L 

    

 
C

A
S

B
E

E
-U

D
 

Law on Promoting Green Purchasing, established in 
May 2000 

QUD-1.1.2.1 L Invasive Alien Species Act QUD-1.2.2.2 L Soil Contamination Countermeasures Act QUD-3.1.2.2 L 

Low Carbon City Promotion Act (Eco-City Act) LUD-2.2.1 L ‘Designated Procurement Items’ regarding the 
Promotion of Procurement of Eco-friendly Goods and 
Services 

QUD-1.1.2.1 L Database for Energy Consumption of Commercial 
Buildings 

LUD-2.2.2 L 

‘BCP guideline for private companies’, Cabinet Office 
in August 2005 

QUD-2.2.1.2 L The Large-Scale Development Region-Related 
Traffic Planning Manual 

QUD-3.1.1.1 L Upper level plan of the relevant municipalities QUD-3.1.2.1 L 

Planning Standards and Description for Waste Water 
Reuse/Rain water Utilization System (2004 Edition) 

QUD-1.1.2.1 L Standard of Tokyo Metropolitan LCP (Life Continuity 
Performance)  

QUD-2.2.1.2 L Renewal standard of Building and Equipment Long-
life Cycle Association (BELCA) 

QUD-3.3.2.2 L 

Manual for Low Carbon City Development (MLIT, 
MOE, and METI, December 2012) 

LUD-2.2.1, LUD-
2.2.2, LUD-2.2.3 

L Standard for assessment of the Environmental 
preservation performance of government Building 
Facilities and Renovation Plan 

LUD-2.2.2 L Integrated Urban Development Certification 
Application Manual 

LUD-2.2.1 L 

‘Eco Mark Products’ certified by the Japan 
Environment Association 

QUD-1.1.2.1 L BEST Program LUD-2.2.2 L LCEM Tool LUD-2.2.2 L 

The primary energy consumption calculation program LUD-2.2.2 L     
 

    
 

P
C

R
S

 

Area Plans relevant to the site LC-R1 L Department of Transport, Surface Transport Master 
Plan 

LC-R2, LC-8(1pt) L Union for Conservation of Nature, IUCN, 
www.iucn.org 

NS-R1 I 

Environment Agency Abu Dhabi (EAD) NS-R2, NS-
2(2pt), NS-5(2pt) 

L Abu Dhabi Authority for Culture and Heritage 
(ADACH)  

LC-R2 L Center of Waste Management, Abu Dhabi SM-R2, SM-R3, 
SM-5(2pt), SM-
6(2pt), SM-
7(2pt), SM-8(1pt) 

L 

Forest Stewardship Council (FSC) SM-4(3pt) I Canadian Standards Association (CSA) SM-4(3pt) I Sustainable Forestry Initiative (SFI) SM-4(3pt) I 

Convention on International Trade in Endangered 
Species (CITES) list of endangered species, 
Appendix I, II and III 

SM-4(3pt) I Environment Agency Abu Dhabi’s Construction 
Environmental Management Plan 
Technical Guidance Document.  

IDP-3(2pt) L Interpretation Manual of Major Terrestrial Natural and 
Semi-Natural Habitat Types of Abu Dhabi Emirate 

NS-R1 L 

Environmental Impact Assessment and Preliminary 
Environmental Review guidelines by Environment 
Agency Abu Dhabi 

NS-R1 L vision for the Emirate of Abu Dhabi Plan 2030  LC-R1 L Abu Dhabi Urban Street Design Manual, UPC LC-R3, LC-R4, 
LC-2(3pt), LC-
6(4pt), LC-9(4pt), 
SM-1(1pt) 

L 

CSIRO Urban Stormwater Best Practice 
Environmental Management Guidelines  

PW-2(6pt) I Abu Dhabi Urban Planning Council (UPC) - Coastal 
Development Guidelines 

NS-R1, NS-R2 L ISO 15686 Building and Constructed Assets - Service 
Life Planning Part 5: Life Cycle Costing 

IDP-1(4pt) I 

ASTM International, Phase I, II and III Environmental 
Site Assessment 

NS-2(2pt) I Abu Dhabi Urban Planning Council (UPC) community 
facilities requirement 

LC-R2 L Abu Dhabi Cabinet Decision No. (13) of 2009: 
Approving the General Standards 
Manual for Group Labor Accommodation and Related 
Services 

IDP-2(2pt) L 

Development Codes relevant to the site LC-R1 L Abu Dhabi Development Code, UPC, 2009 LC-3(3pt) L Abu Dhabi Department of Municipal Affairs, General 
Conditions of Mosque Design 

LC-4(2pt) L 

International Energy Conservation Code 2009  RE-3.1(6pt) I Abu Dhabi Emirate Environment, Health and Safety 
Management System (EHSMS) 

IDP-3(2pt) L Malaysian Timber Certification Scheme (MTCS) SM-4(3pt) I 

ISO 14001 Environmental Management Standard  IDP-3(2pt) I Centre for Resource Solutions, Green-e Product 
Certification Requirements 

RE-4.2(3pt) I Centre for Resource Solutions, Green-e Product 
Certification Requirements 

RE-4.2(3pt) I 
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Model Procedures for the Management of Land 
Contamination (CLR 11) 

NS-2(2pt) I ASTM E1980 - 01 Standard Practice for Calculating 
Solar Reflectance Index of Horizontal and Low-
Sloped Opaque Surfaces. 

RE-2(2pt), LC-R4 I Standardized Method of Life Cycle Costing for 
Construction Procurement supplement to ISO 15686  

IDP-1(4pt) I 

ASTM C1549-09, Standard Test Method for 
Determination of Solar Reflectance Near Ambient 
Temperature Using a Portable Solar Reflectometer. 

RE-2(2pt), LC-R4 I ASTM E 408-71(2008), Standard Test Methods for 
Total Normal Emittance of Surfaces Using 
Inspection-Meter Techniques 

RE-2(2pt), LC-R4 I ASTM E1918-06, Standard Test Method for 
Measuring Solar Reflectance of Horizontal 
and Low-Sloped Surfaces in the Field. 

RE-2(2pt), LC-R4 I 

Housing Diversity Indicator Calculator, UPC based on 
Simpson Diversity Index 

LC-5(2pt) L Estidama Concrete Embodied GHG Calculator SM-3(5pt) L ASTM C1371-04a, Standard Test Method for 
Determination of Emittance of Materials Near Room 
Temperature Using Portable Emissometers 

RE-2(2pt), LC-R4 I 

Program for the Endorsement of Forest Certification 
scheme (PEFC) 

SM-4(3pt) I Red List of Terrestrial Mammalian Species of the Abu 
Dhabi Emirate 

NS-R1 L Handbook for Phase 1 Habitat Survey – a technique 
for environmental audit 

NS-R1 I 

The Terrestrial Mammals, Reptiles, and Amphibians 
of the UAE – Species list and status report  

NS-R1 L 21st Century Security and CPTED: Designing for 
Critical Infrastructure Protection and Crime 
Prevention 

LC-12(1pt) I IESNA RP 33 99 Lighting for exterior environments 
IESNA RP 8 Roadway Lighting  

RE-3.1(6pt) I 

Vascular Plants of Abu Dhabi Emirate, Gary Brown 
and Sabitha Sakkir, August 2004 

NS-R1 L     
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Appendix B: Locations and site areas of projects certified by CASBEE-UD and LEED-ND (Deshpande, 2013), and projects certified 
or seeking certification by BREEAM-C until October 2015 

LEED-ND LEED-ND 

No. Project Name Country Area (ha) No. Project Name Country Area (ha) 

1 Decker Walk envirowHOMES US 0.15 65 Reston Heights US 14.08 

2 Solea Condominiums US 0.15 66 South Waterfront Central District US 14.16 

3 3  Tree Flats (3910 Georgia Commons) US 0.20 67 New Stapleton Waterfront US 14.57 

4 Ladd Tower US 0.40 68 Technopole Angus CA 14.57 

5 Eliot Tower US 0.43 69 Hercules Bayfront US 14.97 

6 Global Green USA Holy Cross Project US 0.51 70 The Yards US 17.00 

7 Celadon US 0.54 71 Hawaii Regional Housing PPV Increment 2 US 17.78 

8 The Arbors US 0.55 72 The Gulch US 18.21 

9 360 State Street US 0.64 73 West Town Development US 18.21 

10 Good US 0.68 74 Faubourg Boisbriand CA 21.93 

11 Depot Walk US 0.74 75 Union Park US 24.69 

12 Barelas Homes US 0.81 76 Silo City CN 25.09 

13 Park Avenue Redevelopment-Block 3 US 0.97 77 Willets Point Redevelopment Project US 25.09 

14 Metro Green Residential US 1.29 78 Township 9 US 26.06 

15 Washington Village US 1.35 79 The Hills CN 26.26 

16 Habitat for Humanity Edes B US 1.42 80 Prairie Crossing Station Village US 27.48 

17 1812 N Moore Street US 1.46 81 University Place US 29.14 

18 Helensview US 1.82 82 Westfield UTC Revitalization US 30.70 

19 Aspen Club Living US 1.98 83 Harbor Point US 32.37 

20 Town Of Normal Uptown Renewal Project US 2.14 84 Melrose Commons US 32.37 

21 Founder's Square US 2.83 85 Southeast False Creek Neighbourhood CA 32.37 

22 MacArthur BART Transit Village US 2.91 86 Wuhan Tiandi Mixed Use Development CH 47.75 

23 Tassafaronga Village US 2.95 87 Beijing Olympic Village CH 52.61 

24 Ever Vail US 3.84 88 Garrison Crossing CA 60.70 

25 Uptown at Falls Park US 3.84 89 Napa Pipe US 61.51 

26 City of Tucson & Gadsden Co. PPP US 4.05 90 Currie Barracks CA 79.32 

27 Old Convention Center Site Redevelopment US 4.05 91 Crystal City Plan US 80.94 

28 Preston Meadows CA 4.05 92 
Syracuse Art, Life and Technology (SALT) 
District 

US 80.94 

29 East 54 US 4.13 93 Sonoma Mountain Village US 81.02 

30 Jackson Square Redevelopment Initiative US 4.53 94 The Waterfront District US 92.27 

31 Meadow Ranch US 4.76 95 Quarry Falls US 93.08 

32 Station Park Green US 4.82 96 Toronto Waterfront Area 1 CA 101.17 

33 The Gateway to Nashville US 5.44 97 Chongqing Tiandi Xincheng Development CH 117.36 

34 Miraflores US 5.67 98 South Lake Union Urban Center US 137.59 

35 Dockside Green CA 6.07 99 The Navy Yard At Noisette US 137.59 

36 Lincoln Park US 6.07 100 Newpark Town Center US 141.64 

37 Midtown Crossing at Turner Park US 6.07 101 Alliance Town Center US 194.25 

38 Linked Hybrid CH 6.18 102 Horizon Uptown US 201.13 
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39 Parkside Mixed-Use Development US 6.27 103 Cornfields Arroyo Seco Specific Plan US 267.09 

40 Simpson Wisser Fort Shafter US 6.63 104 Mueller US 285.10 

41 Taylor Yard Transit Village US 6.79 105 South Chicago LEED ND Initiative US 465.39 

42 Columbia University Proposed Expansion US 6.88 BREEAM-C 

43 Metrogate US 6.88 No. Project Name Country Area (ha) 

44 Emeryville Marketplace US 6.90 1 Land off Woodside Avenue UK 2.51 

45 Excelsior & Grand US 7.10 2 Falstaff UK 5.8 

46 The Brewery, The Former Pabst Brewery US 7.44 3 Norfolk Park UK 5.8 

47 Constitution Square Phase I US 7.69 4 Shirecliffe 1 UK 5.8 

48 Delaware Addition US 7.69 5 Berry Farm UK 6.1 

49 The Village At Griesbach, Stage 8 CA 7.69 6 Masthusen (Kv Bilen 7) SE 11.2 

50 Whistler Crossing US 8.05 7 Media City UK 14.4 

51 City Creek Center US 8.09 8 CastleWard UK 15 

52 Sweetwater US 8.95 9 Crowdhill Green UK 17 

53 Strathearn Masterplan CA 9.06 10 Pylands Lane UK 21 

54 Hunters View Redevelopment US 9.19 11 Aylesbury Estate UK 25 

55 Pointe Nord CA 9.49 12 North Stoneham UK 61 

56 Flats East Bank Development US 9.71 13 Boorley Green UK 83 

57 Sustainable Fellwood US 10.00 14 Urridaholt IS 95 

58 Twinbrook Station US 10.52 15 Horton Heath UK 100 

59 St. Luke's Neighborhood District US 11.33 CASBEE-UD 

60 Renaissance Place US 12.34 No. Project Name Country Area (ha) 

61 Mosaic District US 12.69 1 Toyosu JP 3.24 

62 Biltmore Park Town Square US 13.68 2 Koshigaya Lake Town JP 6.56 

63 Edgewater US 13.76 3 Fujisawa JP 9.31 

64 Hoyt Yards US 13.76 4 Funabashi Forest City JP 11.16 

Source: (IBEEC, 2015) 
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Appendix C: Declarations of Contributions 
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