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Abstract: There have been significant research studies on informal settlements within various disci-
plines including sociology, economy, politics, governance, and urbanism. However, little is known
about the complexity and dynamism of informal settlements. The purpose of this study is to develop a
framework for understanding the multiplicity of factors influencing the formation and transformation
of informal settlements. It examines and validates various intricacies characterising informal settle-
ments in three ways. First, informal settlement characteristics and their relationships are explored.
Second, growth and transformation variables are examined. Third, qualities of the informal urban
form and those that relate to sustainability are juxtaposed. Utilising two case studies from Greater
Cairo, a qualitative approach is adopted including a critical analysis of the literature, interviews
with experts and academics, and field observations. Through a comprehensive investigation of
informal settlements, two deductions were made: First, the critical physical, social, and economic
characteristics that influence their growth were identified. Second, the unique correlations between
these characteristics were established and verified by the two case studies. The correlations assist in
establishing the logic and dynamics of the informal settlements that can then be applied to develop in-
tervention strategies. In addition, the inferred informal urban form can be considered as a sustainable
urban form tailored for further analyses of informal settlements of cities of the global south.

Keywords: informal settlements; Greater Cairo; informal urban characteristics; sustainable development;
Cairo

1. Introduction
1.1. Contextual Background

Informal settlements can be seen as outcomes of industrialisation and globalisation
processes. The rapid urbanisation, lack of affordable housing, rural-urban migration, and
increase in population have led to the development of informal settlements. They emerged
as an alternative to formal housing for those who migrated to the urban areas looking for
job opportunities, better social and public facilities, and services [1]. Rapid urbanisation
and lack of governmental support to create low-cost and affordable housing led to the rise
in informal settlements. Rapid urbanisation created a dearth of affordable houses. In some
contexts, where land was available for development, the building regulations and standards
hampered the construction. In cities in Egypt, Kenya, and Iran, building regulations and
standards were impractical to allow low- and middle-income populations to construct their
own houses. For example, plot sizes were relatively big, rendering them too expensive
to own and build on [2]. In addition, low income and poverty provoked people to create
low-cost houses for shelter since the other options were only affordable to middle- or
high-income groups. In addition to the shortage of social housing, the lack of governmental
support to the low-income group to procure land for affordable housing, inadequate access
to serviceable lands and housing units, and challenging requirements of the mortgage
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programmes discouraged the creation of low-cost affordable housing. Moreover, the real
estate market assigns a high cost of housing as compared to the average per capita income,
which makes the informal market more affordable [3]. Furthermore, the displacement due
to natural disasters and conflict in some cases has led to the transformation of temporary
housing for the affected into informal settlements [4].

In 2018, the United Nations estimated that around 55% of the world’s population lived
in urban areas and that this proportion would reach 68% by 2030 [5]. This would be in
conjunction with the rapid increase in urban populations and a lack of supply of affordable
housing for low- and middle-income populations in countries in the Global South. As
such, they predicted that people would continue to encroach on unclaimed or unused
lands and build homes for themselves. This resulted in the creation and expansion of
informal settlements and slums, which have now become a global urban phenomenon [4].
This phenomenon is accompanied by its own set of problems and challenges. Table 1
summarises the problems that these informal settlements and their residents must contend
with [1,6–11].

Table 1. Informal settlements: general challenges.

Physical Social Economic Environmental

• Unplanned.
• Located in areas prone to

natural disasters.
• Low-quality housing.
• Poor urban services.
• Poor public spaces.
• Poor infrastructure.

• Un-skilled labour.
• Literacy.
• Lack of health services.
• Poor quality of life.
• Lack of security.

• Low-income.
• Dead capital.
• Investment outside

the formal economy.

• Poor sanitation.
• Poor waste disposal.
• Very dense urban fabric

reduces natural light and air.

The increase in the number of informal settlements and slums, and consequently
the informal residents, has raised concerns with regards to the quality of life and has
become the focus of many studies across different disciplines. As a result, the notion of
informality is currently being researched and has produced in-depth studies involving
different discourses. Informality is often perceived as a marginal sector where not only the
urban poor live to survive but also contribute to modern economies by engaging with the
formal sector [12]. Legally, Hernando de Soto [13] interpreted the informal economy as a
creative solution for allowing people to integrate with the formal economy.

1.2. Research Motivation and Purpose

Various studies on the built environment have investigated the history and causes of
the emergence of informal settlements and slums in cities of the Global South [2,3,14–16].
Few studies focus on exploring the factors and processes that influence the growth of
informal settlements and slums [17–19], while others are investigating the physical, social,
economic, and environmental characteristics of informal settlements [7,20–22]. The study of
different typologies of informal settlements with an intent to identify different frameworks
to classify these settlements reflects a different approach. The frameworks could be context
specific, which consider the current state of formal/informal conditions of housing [23], the
physical characteristics of informal settlements [24], the process of informal growth [17], or
a spectrum of characteristics on informality [1].

Contributing to the discourse on informality while uncovering key characteristics of
selected informal settlements, the purpose of this study is to develop a characterisation of
informal settlements framework (CISF) which recognises the multiplicity of factors influ-
encing their formation and transformation. It examines and validates various intricacies
characterising informal settlements in three ways. First, informal settlement characteristics
and their relationships are explored. Second, growth and transformation variables are
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examined. Third, qualities of the informal urban form and those that relate to sustainability
are juxtaposed.

Despite the wealth of literature available in different disciplines, there is a gap in knowl-
edge in understanding the complexities of informality at micro spatial scales [25,26] and its
associated urban form and architecture [27]. The armature of the informal settlements is
contextual, i.e., the structure of every settlement around the globe differs from country to
city to settlement. Therefore, creating, upgrading, and integrating settlements within formal
urban planning schemes is a challenging task but a necessary one. The CISF proposed and
validated in this study would enable effective planning for potential interventions to upgrade
or improve existing informal settlements.

2. Theoretical Underpinnings—Building a Framework
2.1. Informality

The concept of informality emerged in the 1970s when the International Labour Orga-
nization developed theories on an informal economy and the process of formalization [28].
Later, Hernando de Soto described informality as a ‘survival strategy’ that emerged from
excessive state regulations [13]. AlSayyad argued that informality represented an organic
logic that appeared due to liberalization [12], while Roy described it as a form of expression
that connected different types of housing production [29]. Simultaneously, different schools
of thought studied informality, deriving two models of informal–formal relationships:
the informal–formal dichotomous model (developed by the dualist and legalist schools)
and the informal–formal dialogic model (developed by the structuralist and relational
schools) [30]. Many schools explored the informal–formal relations from an economic point
of view, except for the relational school, which acknowledged the complexity of informality
and that a multidisciplinary approach was most suitable.

Moreover, Bayat identifies that the shift from socialist to liberal economies paved the
way for the disappearance of social programmes and the fall of the formal economy. It
thus prompted people to act in informal ways. As a result, the social science community
developed five models of informality: passive poor, surviving poor, political poor, resisting
poor, and, later, quiet encroachment [31].

This research follows the informal–formal dialogic model of the relational approach
and the quiet encroachment model for conducting further investigations on informality
in the Global South. The relational approach acknowledges that informality is built on
different relations between social, economic, spatial, and cultural aspects. On the contrary,
the quiet encroachment model adopts the view that people try to improve their quality of
life because globalisation and economic liberalisation have made them ‘the urban poor’;
hence they challenge modern urban governance that serves urban elites.

2.2. Informal Built Environment

Kellett and Napier developed a conceptual framework based on existing frameworks
for vernacular environments. The testing of their framework identified relationships
between the different elements (social, physical, economic, and cultural) and between
the informal and formal processes [32]. Several other frameworks such as the Informal
Settlements Urban Form and Architecture Framework are developed based on this frame-
work [27].

Another study on informality measures the four elements of vulnerability using the
following indicators: physical risk related to the site, personal risk, livelihood, ability to withstand
shocks, recognition of intangible assets, the social value of tangible and communal assets, and the
impact on informal spatial relationships [33]. These indicators have shaped this empirical
investigation framework, allowing for a comprehensive understanding of the informal
built environment and the different relationships that create these unique environs. This
research subsequently developed a set of physical, social, and economic characteristics
to systematically investigate the informal built environment (Table 2). Nevertheless, it is
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crucial to explore each aspect and the reciprocal effects on each other. Therefore, the study
developed three sets of characteristics used to study the two case studies.

Table 2. The list of characteristics contributing to the conceptualisation of the CISF Tier 1.

Elements of Analysis List of Indicators Built Environment Aspects List of Characteristics

Physically marginalised
environment

Physical and personal risks
and marginality index

• Location
• Urban form

◦ Density
◦ Street network
◦ Land-use
◦ Building form and

housing types
◦ Public spaces

• Transportation
• Infrastructure

Physical
Characteristics

Compromised use of public
and private spaces

Spatial relationship of private
and public spaces

Opportunity for asset
retention and growth

Livelihood and importance of
informal sector

Social:

• Social services
• Security
• Social networks and

community
organisations

• Cultural background

Economic:

• Economic activities
• Employment
• Tenure types
• Housing quality

Perception of poverty
Socio-economic value of
tangible and intangible assets

Social
Characteristics
and
Economic
Characteristics

Two in-depth studies explored and developed an understanding of the main fac-
tors behind the emergence and continued growth of informal settlements. Two studies
conducted by Roy et al. and McCartney and Krishnamurthy identified seven and five
factors, respectively [18,19]. Based on these studies, this research deduced two sets of
factors—non-spatial and spatial factors (Table 3).

Table 3. Factors of transformation and the associated characteristics contributing to the establishment
of CISF Tier 2.

Factors of Transformation Characteristics

Non-Spatial

• Economic Growth • Land-use, Building Form and Housing Types, Economic Activities and
Housing Quality

• Informal Economy • Density, Land-use, Building Form and Housing Types and Economic
Activities

• Informal Politics • Density, Building Form and Housing Types and infrastructure

Spatial

• Situational Factors • Location and Density

• Site and Topography • Street Network and Building Form and Housing Types

• Circulation Configuration • Street Network
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2.3. Sustainable Urban Form

To develop the Characterisation of Informal Settlements Framework (CISF), it was
necessary to understand several urban development concepts and compare their structure
to the informal settlements. One concept that relates closely to informal settlements is that
of sustainable urban form. The current discourse on sustainable urban development has
many approaches, of which the four most common are New Urbanism, Neo-Traditional
Developments, Smart Growth, and the Compact City.

New Urbanism emerged in the 1980s, aiming to revitalise deteriorated inner-city areas.
The Charter of New Urbanism suggests ten principles to guide planning to create compact,
diverse, mixed-use, and pedestrian- and transit-oriented designs and promote a sense of
community. Neo-Traditional Developments (NTD) emerged from New Urbanism’s visions
of the ideal neighbourhood. It offers a direct answer to mono-zone, low-density, and
car-dependent suburbs. Smart Growth emerged to balance cities’ growth by meeting social,
economic, and environmental needs and emphasises reviving and redeveloping existing
built-up areas. It focuses on two aspects: land-use patterns and housing. It promotes the
sustainable development of cities with principles similar to New Urbanism while limiting
the physical expansion of cities.

These concepts steer towards the Compact City and mixed-use development concepts.
These two design concepts are interrelated; to achieve one, it is necessary to implement the
other. The compact urban form stipulates mixed-use developments within its principles
because mixed-use reduces travel distances, increases the efficiency and optimum use of
land, encourages social interaction, and increases economic viability.

In line with the research purpose, a relational approach to informality was found most
relevant, which enabled identifying various pathways to study the physical, social, cultural,
and economic characteristics along with the factors of transformation. The review also
assisted in cross-examining the characteristics of the informal settlements with sustainable
urban forms. Thus, this approach helped in developing the proposed framework for
investigation (Figure 1).
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3. Methodology

This investigation followed a qualitative research methodology for field studies and
data collection. It involved collecting data by means of synchronous interviews with aca-
demicians and experts with knowledge of intervention strategies with regards to informality.
The preliminary data gathered from the literature review developed an understanding
of informal settlements and identified the theoretical premise. This study uses multiple
sources to acquire data to understand different perspectives [34]. Therefore, two validation
strategies are employed to ensure that the data acquired is accurate, consistent, and mean-
ingful. First, a triangulation strategy synthesises multiple data sources to derive themes or
categories in the study. Second, a thick and rich description is a procedure for establishing
credibility wherein the researcher describes the study’s setting, participants, and themes in
detail [34].

3.1. Interviews as a Prelude for Investigation

Ten online interviews with academics and experts in Egypt were conducted. This was
followed by data transcribing, analysing, and storing on a personal online space allocated
to researchers as part of a required data management plan. The interviews were semi-
structured and included open-ended questions, which initiated a discussion on informality.
The questions were framed to extract different characteristics of informal settlements and
transformation factors that influence the growth of the settlements. The interviewees were
expert academics and professionals with architecture, urban design, and urban planning
backgrounds whose expertise included significant research and consultancy on informal
settlements in the context of Egypt. The interviews focused on two informal settlements,
Ezbet El Haggana and Ard El Lewa, as potential case studies to be verified by the experts
interviewed. The open-ended questions involved engagement in a discussion on four
key aspects that included categorised characteristics and qualities of the overall physical,
social, and economic environment in informal settlements; experts’ views on how existing
qualities relate to various sustainable urban development indicators; their opinions on the
various determinants of transformation; and their perception, conjecture, and anticipation
of possible future intervention strategies.

The information resulting from the interviews was interpreted to identify the following
characteristics of informal settlements:

3.1.1. Physical Aspects

• Most of the settlements have poor infrastructure networks. Although, in some places,
the utility networks exist by a lack of maintenance and quality.

• Many settlements have electricity and water supply; however, low water pressure
hinders water supply to the upper floors.

• Utility networks are overloaded as they were not designed for high population density,
unlike formal areas such as Nasr City.

• Informal areas lack services and amenities. To compensate for the lack of such services,
the residents start small businesses. For instance, a few businesses for recycling iron
were set up in Ezbet El Haggana.

3.1.2. Economic Aspects (Locational Advantages)

• Informal settlements emerged in strategic locations that would allow seamless connec-
tivity to the jobs and services in the formal city.

• The proximity of formal and informal settlements creates job opportunities for the
working class. The informal residents are offered jobs as domestic help, shop workers,
salespeople, and so on. On the other hand, the informal residents use the educational
and health facilities in the formal city. Such dependencies strengthen the bond between
formal and informal areas.

• The proximity to the city also opens up several opportunities for women as caregivers,
babysitters, nurses in hospitals and health facilities, and cleaning service providers.
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3.1.3. Social Aspects

• Informal settlements are known for their close-knitted communities. Strengthening
social ties and building new networks are considered to be an essential part of life.

• The acquaintances amongst one another assist in compensating for the lack of services.
• The compact structure of the informal settlements increases social interaction and

strengthens social ties.
• Initially, a working member of the family moves to the informal settlements and

gradually invites one’s family and the extended family and they live close to one
another. This is the typical growth pattern. These residents belong to the same family;
hence, they have the same traditions and beliefs. Gradually, the people belonging to
the same community and sharing the same traditions and beliefs start living nearby
and governing the place.

• The streets are the only open spaces, and they are the expressions of the culture,
traditions, and beliefs.

• Using the streets for community gatherings and celebrations is typical in informal
settlements. In workplaces, however, streets act as spaces for spill-over activities or
are extended workshops and shops.

• Informal markets are being upgraded and are becoming more permanent. Old build-
ings are converted into shopping malls.

3.2. Research Context: Greater Cairo

In Greater Cairo, with a population of over 20 million (around 20% of the country’s
total population) [5], 65% of its inhabitants live in informal settlements [33]. The develop-
ment of informal settlements started in the 1950s. They are found in different locations in
and around big cities such as Cairo (Figure 2), Giza, and Alexandria. Based on conditions
and location, there are four manifestations of informal settlements in Egypt: Illegal Suburban
Land Subdivision, Squatter Settlements, Deterioration or Change of Use of Formal Housing and
Cemeteries, or City of the Dead.

The development of the underground metro network, ring road, and new towns
guided Greater Cairo’s informal and formal urban expansion, which later fragmented the
city’s urban fabric. While informal settlements currently house 65% of the population,
more exclusive, wealthy gated communities started to develop in the 1990s among private
developers [35,36], indicating the wide gap between living conditions. Informal settlers
in Cairo cannot be generalised as poor, as evidenced by conditions in their living areas.
Previous studies have shown that informal households’ average income is close to Greater
Cairo’s average [37]. The formal expansion of the city is moving towards gated communi-
ties, which only serve the high-income group, while informal settlements serve low- and
middle-income groups. They prefer informal settlements because they are self-sufficient, as
most contain shops, workshops, and markets that fulfil their needs. Other appealing char-
acteristics include their work-home proximity and walkability due to their compact form,
where walking is the preferred mode of transportation. Inhabitants also value their social
networks and participation, where streets act as an extension of homes, and cultivate a
sense of safety [38]. Formal urban developments are far fewer and thus have not responded
to people’s needs as the country needs over 300,000 low-income housing annually [39].
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Figure 2. Map of Greater Cairo showing the distribution of the three main typologies [40]. It illustrates
squatter settlements developed near the city centre and the eastern periphery of Cairo, while illegal
subdivision on agricultural land is concentrated on the western and northern periphery.

3.2.1. Case Study Selection

There are two main typologies of informal settlements in Greater Cairo, the illegal
subdivision of agricultural lands and squatter settlements, which account for almost all
informal settlements. A number of criteria were employed for the selection. The first key
criterion is representation, i.e., a selection of cases that represent the main typologies. The
first case selected for validation, Ezbet El Haggana, is an informal settlement on privately
owned agricultural land, and the second case, Ard El Lewa, is a squatter settlement on
public lands that have been legalised and integrated into the urban fabric of the city.
Therefore, the two case studies represent the two different typologies that differ in location,
profile, and structure as the settlements on agricultural lands are mainly based on the
western and northern periphery of the city, while the squatter settlements are on the eastern
periphery. The second key criterion is that the settlement should be considered well-
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established with no significant interventions to alter its urban form; this means studying
the original built environment built by the community over time; the two cases go back
to the mid to late 1970s with minimal intervention. Another reason for choosing a well-
established area is that it will have undergone all early informal development phases and
can account for the size of a district. Therefore, they can be cross-examined with a list of
indicators developed from the sustainable urban development and informality perspectives.
Moreover, exploring the factors of transformation reflects a more realistic situation that
can help develop the growth management component of the intervention strategy than
studying a newly found informal settlement that does not involve the relevant components.

3.2.2. Ezbet El Haggana

Ezbet El Haggana is one of many informal settlements in and around Greater Cairo
(Figure 3). It was built on state-owned land in the eastern desert of Cairo near Nasr City
(established by President Gamal Abdul Nasser in the 1960s) [41]. Its name, “Ezbet El
Haggana”, means the village of camel corps; the name is related to the first settlers and
their families who were allowed by the military to settle there [42,43]. There is a debate
on when the settlements first started to appear. In Bremer and Bhuiyan’s study [43], some
interviewees stated that the first dwellings appeared in the 1880s, while others estimated
that the first settlers appeared in the 1930s when camel corps officers let their soldiers build
houses for their families near the camp [44].
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3.2.3. Ard El Lewa

Ard El Lewa is an exemplary settlement of illegally subdivided agricultural land
located on the western periphery of Greater Cairo [45] (Figure 4). The urbanisation of Ard
El Lewa started in the 1970s, as most of its population are rural migrants [46]. The area has
similar characteristics to other informal settlements of Greater Cairo, such as high density,
inadequate infrastructure, and a lack of public services [47] (Table 4).
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Figure 4. The left image shows one of the secondary streets in Ard El Lewa, with the ground floor
designated for commercial uses, while the right one shows one of the residential streets that are very
narrow with limited economic activities (photos by A. Bakhaty).

Table 4. Characteristics of the Ezbet El Haggana and Ard El Lewa informal settlements.

Characteristics Ezbet El Haggana (Squatter Settlement) Ard El Lewa (Illegal Subdivision on
Agricultural Land)

Ph
ys

ic
al

Location

North: Suez Road
East: Ring Road
West: Nasr City
South: Nasr City

North: 26th of July Corridor
East: Mohandessin
West: Ring Road
South: Boulaq El Dakrour

U
rb

an
Fo

rm

Density Very High Density (1330 person/feddan) High density (638 person/feddan)

Street
Network

Organic/Topography shaped the streets.
Main streets: 10–12 m
Secondary streets: 6–8 m
Residential streets: 3–4 m

Grid/Agricultural plots and irrigation patterns
shaped the streets.
Main streets: 12–18 m
Secondary streets: 8 m
Residential streets: 4–6 m

Land-use

Mixed land use.
Linear and clustered non-residential uses
with the ground floor on main streets used as
commercial space.

Mixed land use.
Linear and clustered non-residential uses with
the ground floor on main streets is commercial,
while inner streets have wood and metal
workshops.

Building Form

Compact development pattern with three
housing typologies present.
Suessi houses are one-floor, poor, and in
unsafe conditions (High Voltage Area)
Family houses are incrementally built on an
average plot area of 60–300 m2 and reach
heights of 3–5 floors with a commercial
ground floor.
Apartment buildings are apartments with
areas of 120 m2 or more, more than ten floors
and commercial ground floors.

Compact development pattern of apartment
buildings of 175 m2 average plot areas, with
average heigh of 5–8 floors.
Later, high-rise buildings on the threshold of the
formal city, up to 15 floors with 250–450 m2

footprints.
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Table 4. Cont.

Characteristics Ezbet El Haggana (Squatter Settlement) Ard El Lewa (Illegal Subdivision on
Agricultural Land)

Public Spaces
Streets are the only public spaces.
Extension of homes, workshops, socialising,
children’s playground, etc.

Streets and rooftops are the only public spaces.
Streets are extensions of homes, workshops,
socialising spaces, children’s playgrounds, etc.
Rooftops are used for micro-economies and
animal breeding and to store unused items.
Socialising space for women during the day and
for men at night.

Transportation

Compact urban form made the area walkable.
Tuk-tuks are used very frequently within the
area, and pick-up trucks are used in rush
hour, while microbuses connect the residents
with formal areas.
Four main points of access

Compact urban form made the area walkable.
Tuk-tuks are used very frequently within the area,
and microbuses connect residents with formal
areas.
Connected to Mohandessin with a limited
number of crossings.

Infrastructure

Water, electricity and natural gas are all
available, but water and electricity suffer
from regular cuts.
Sewage is of very bad quality; it surfaces a lot.
No formal solid waste collection: usually, it is
thrown on empty land or burnt.
One family collects and classifies garbage for
recycling but only in some areas.

Water, electricity and natural gas are all available,
but water and electricity suffer from regular cuts.
No formal solid waste collection but there is an
informal collection by individuals. Possible
dumping areas are under bridges, al Zomor canal
or on any empty land.

So
ci

al

Social Services

Charitable health centres and private clinics.
Two primary schools are in bad condition.
One private school afforded by the
middle-class only.
Home for drug dealers and unsafe at night.
Conflicts resolved by community leaders.

They lack any social services provided by the
state.
Residents depend on Mohandessin and
neighbouring areas to access social services.
It has a police station, but the sense of security
stems from strong community ties.

Social Networks
Strong social ties.
Community organisations try to help the poor
and provide missing services.

Strong social ties.
Community depends on others to start their own
businesses to compensate for the lack of services.
Community organisations help in resolving
community issues, poor families and
communicating with officials.

Cultural Background

Diverse cultural background. Al-Ghawasa
and Al-Awameya Upper-Egypt migrants,
migrants from Suez during the 1967 war,
Christians from Minya, and a small number
of Sudanese, Syrians, and Somali refugees.

Residents are mostly rural migrants; thus, village
traditions and norms are the organisational bases.
Additionally, the presence of pigeon towers,
animal breeding on rooftops, and meeting and
socialising on streets and rooftops all stem from
customs in rural life.

Ec
on

om
ic

Economic Activities

Day labourers like construction workers,
domestic workers, etc.
Car repair shops.
Waste recycling, especially iron.
Street vendors.

The area has street vendors, day labourers, local
shop owners as well as engineers and
governmental employees.
Presence of metal and wood workshops in inner
streets.
Car park, wash and repair in empty plots.

Tenure Types

Old residents with old contracts give them
the right to use and pay taxes.
New residents with informal contracts, issued
IDs with addresses and pay electricity bills.

The area has owned properties, rented
apartments and “Khalaw ragl”, which is a mix of
old and new rent contracts.
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Table 4. Cont.

Characteristics Ezbet El Haggana (Squatter Settlement) Ard El Lewa (Illegal Subdivision on
Agricultural Land)

Housing Quality

Suessi house is of poor and unsafe quality.
Family houses are of better quality with
reinforced concrete column and beam
structure system.
Apartment buildings are very similar to
formal city buildings.

The building quality is good, made from a
reinforced concrete column and beam structure
system, but the older core still has some houses
with bearing walls and concrete slabs.
Newer high-rise buildings are of the same
structure quality, but they are finished.

Tr
an

sf
or

m
at

io
n

N
on

-S
pa

ti
al

Informal
Economy and
Economic
Growth

Main activities are informal real estate market,
car maintenance workshops, and commercial
shops providing services to residents

Main activities are informal real estate market,
commercial shops providing services to residents
while older buildings are rebuilt with extra
commercial floors or all the building is a
shopping mall, and wood and metal workshops
are located on inner streets.

Informal
Politics

Categorised unplanned area where no
eviction should take place.
Provision of infrastructure

Categorised unplanned area where no eviction
should take place.
Provision of infrastructure and introduction of
reconciliation law.

Sp
at

ia
l

Situational
Factors

Nasr City development has made the area
attractive and the later Ring Road and New
Cairo.
Location relative to formal areas with services
and job opportunities.

Mohandessin development and later the Ring
Road made the area attractive.
The area is limited, which means it could only
expand vertically.
Location is relative to formal areas where services
and job opportunities can be found.

Site Factors

In the beginning, the military allowed camel
corps soldiers to build houses and live on the
land. Later, the location became very
attractive for informal investors and residents
looking for affordable housing.

Former agricultural plots and irrigation canals
influenced the urban form and standardised the
plot and apartment sizes.

Circulation
and
Configuration

Compact organic urban form in addition to
tying commercial streets with pedestrian ones
to create a walkable and mixed-use area.
Additionally, narrow residential streets
created secure areas.

Compact grided urban form created a walkable
and mixed-use area.
Main streets are lined with commercial shops
because they are wider and can accommodate
transport vehicles and pedestrians. Additionally,
narrow residential streets created secure areas.

4. Discussion: Characterisation of Informal Settlements (CISF)—The Case of Ezbet El
Haggana and Ard El Lewa
4.1. Significance of the Results

The three-tiered framework defines the physical, social, and economic characteristics
(Table 2) and the different relationships between them. It identifies the factors that influence
the transformation and growth of the settlement (Table 3) while cross-examining the urban
form of the settlement with different concepts of sustainable urban forms (Table 5). These
are demonstrated using a series of figures.

The first tier shows the relationships between the physical, social, and economic
characteristics (Figure 5). It reveals the connections and effects of different characteristics
on others to understand the settlements’ dynamics. The second tier inspects the spatial
and non-spatial transformation factors and how they are investigated through the different
characteristics of the settlement (Figure 6). Finally, the third tier cross-examines the current
built environment with sustainable indicators to assess the sustainability of the urban form
(Figure 7).



Buildings 2023, 13, 1263 13 of 26

Table 5. The indicators of the four models of sustainable urban development enabling the identifica-
tion of relevant indicators for the CISF Tier 3.

Compact City New Urbanism Smart Growth Neo-Traditional Implemented Indicators

Compactness
High density
Mixed land-uses

• Walkable
• Mixed-use
• High density
• Connectivity
• Diverse housing

options
• Quality

architecture and
urban design

• Traditional
neighbourhood
structure

• Green
transportation

• Sustainability
• Quality of life

• Walkable
• Mixed-use
• Compact building
• Diverse housing

options
• Strong sense of

place
• Preserve open

areas
• Infill

developments
• Diverse transports

options
• Cost effective
• Community-

stakeholder
partnership

• Walkable
• Mixed-use core
• High density
• Diverse housing

options
• Sense of

community
• Street patterns to

allow drivers and
pedestrians

• Streets to
encourage street
life

• Common open
public spaces

• Compact urban form
• Walkable
• Mixed-use
• High density
• Diverse housing
• Sense of community
• Street characteristics
• Street life
• Common public

spaces
• Sense of place
• Infill development
• Diverse

transportation
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4.1.1. Tier 1: Investigating the Characteristics and Their Relations

The first tier investigates the physical, social, and economic characteristics and their
correlations. These relationships are crucial to understanding how the informal built
environment evolved to address the community’s needs and way of life. The physical
characteristics include location, urban form, transportation, and infrastructure. The social
characteristics consist of social services, security, social networks and community organisations,
and cultural background. While the economic characteristics involve economic activities,
employment, tenure types, and housing quality.

Physical Characteristics

Location: The location of the informal settlement is essential to maintain the quality of
life and earn livelihoods. Ezbet El Haggana and Ard El Lewa are located in close proximity
to formal areas and important transportation corridors. This connectivity offers access to
services and amenities. Their strategic location increases access to social services and offers
job opportunities that are unavailable in the settlement.

Density: High population density characterises Ezbet El Haggana and Ard El Lewa.
The increased density was due to the proximity to a good location, affordability, and
opportunities to build social ties. The process of in-migration has led to an increase in the
population density in these settlements. As a result, building typologies that accommodate
high density have evolved. Thus, most buildings are connected, and vertical expansion is
a frequent process. Furthermore, the high-density compact settlements created a dearth
of public spaces as the available land was consumed for housing. The intention was to
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accommodate more houses in a limited space. This resulted in reduced dwelling sizes and
smaller habitable spaces.
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Street Network: The mixed-use, compact building form compromised the street width
and hence the network, as seen in both case studies. The compactness and high density of
the built environment created narrow streets. The building height overshadowed the street
width, affecting the enclosure ratio. The limited availability of public spaces resulted in the
multipurpose use of the streets. The spill-over activities of the street vendors, workshops,
and general shops are often seen. Streets also are turned into community spaces, often as
playgrounds for children to play and for neighbours to socialise and enhance social ties.
These different uses allow for constant visual surveillance, which cultivates a sense of safety
and security. The narrow streets discourage vehicular access and promote walkability;
however, smaller vehicles such as tuk-tuks are often allowed passage.

Land-use: The typology for commercial buildings is often the same as formal settle-
ments with the ground floor being used for commercial purposes and the upper floors for
residential use. The size of the commercial spaces varies and caters to all income groups,
where one can rent it or own it for business purposes. The shops generally consist of all the
items of daily needs and are within walkable distances.

Building Form and Housing Types: The advantage of high-density compact urban forms
in informal settlements is the increased social interaction. It assists in creating social ties
and developing a sense of belonging and safety. The building typologies often reflect the
culture and the native architecture and strategically consider the future requirements of
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the space. Often extra spaces are rented to the extended family and become an additional
source of income.

Public Spaces: The public spaces, as the two case studies suggest, include mainly streets
and rooftops. Streets are used for movement and social and economic activities. The use of
the streets as public spaces for community purposes is governed by local laws wherever
possible to ensure control and discourage misuse.

Transportation: The proximity to the major transportation corridors is the unique
benefit of the two informal settlements. The increased connectivity to the regional areas
as well as nearby formal areas encourages residents to take on diverse job opportunities.
However, within the informal settlements walking is the best mode of transport.

Infrastructure: Both informal settlements are close to the formal areas; hence, they
benefit from the extended infrastructure and utility services. Moreover, access to basic
infrastructure facilities such as water supply, sanitation, and electricity increases the live-
ability ratio and acts as a catalyst to attract diverse socio-economic groups.

Social Characteristics

Social Services: Both informal settlements lack social services, so residents depend
on the formal areas for these services. The connectivity to the formal areas via the city’s
transportation network facilitates the use of service and amenities in other parts of the
city. Other important aspects of providing services in the areas are the Community-Based
Organisations (CBOs), Non-Governmental Organisations (NGOs), and social ties. Although
residents depend on each other for help, attempts have been made to build social ties with
the local NGOs and CBOs that also compensate for the lack of services. This is achieved by
conducting conversations with the communities to understand their needs. Moreover, the
residents of informal areas provide social services such as cleaning services and caregiving
to the formal areas’ residents, thus maintaining the informal–formal social reciprocity.

Security: Narrow streets provide visual surveillance, and the close-knit housing struc-
ture encourages acquaintances and social bonding, thus instilling a sense of security. Addi-
tionally, the large scale of the settlements and the longer duration of their residency has
availed land ownership rights and ensured tenure security. Furthermore, both settlements
are too big to eradicate and their contribution to the local and state economy cannot be
neglected. These factors result in permanent houses of good structural quality.

Social Networks and Community Organisation: The close-knit fabric and sense of belong-
ing to the same culture and a certain community that shares the same values, traditions,
and beliefs are the two assets that informal settlements build on. These assets not only
create social cohesion but also cultivate a sense of unity. As they grow their social net-
work increases and this gives rise to community organizations to provide social services,
maintain law and order, and help the needful.

Cultural Background: The migrants belong to the same cultural background, locations,
and communities. Therefore, the prior social networks are strengthened here as a result of
relocation. The culture is reflected in their lifestyle, their homes, their community spaces,
and their social behaviours.

Economic Characteristics

Economic Activities: The economic activities within the settlements flourish to cater
to the diverse needs of the residents. A hierarchy in the scale of shops, businesses, and
commercial spaces based on the socio-economic group is also evident. At the same time,
local shops that are an extension of the houses are also seen. The income generated helps
the residents in carrying out necessary maintenance work and upgrading their homes.

Employment: The employment opportunities are dependent on the skills of the res-
idents as well as the proximity to the formal areas and connectivity via transportation
networks. It was found that the dependency ratio of the informal to the formal city was
high in Ezbet El Haggana and Nasr city and in Ard El Lewa and Mohandessin especially
when compared to other areas.
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Tenure Types: From the two case studies it was evident that the informal residents abide
by the law and order that assist them in living peacefully with others without a conflict
of ownership. The two case studies identify different tenure types, such as room rental
agreements and building ownership rights. These are governed by the people and informal
contracts that protect people’s rights. The sense of community and familiarity make these
contracts binding and trustworthy.

Housing Quality: The quality of housing depends on the income generated from the
businesses within or outside of the informal settlements, employments in the formal areas,
and sense of security of non-eviction. People engaged in the informal economy earn enough
to later upgrade their houses. Second, skilled worker jobs in formal areas generate income
to acquire better housing. Third, the sense of security and assurance that the government
will not evict them due to the huge scale of the settlements and being categorised as
unplanned areas helps in settling and induces a need for permanent housing.

4.1.2. Tier 2: Factors of Transformation

Some factors derived from the first tier affect the transformation and expansion of
informal settlements. These factors were further developed to form the second tier and
are divided into spatial and non-spatial factors. The spatial factors involve economic growth,
informal economy, and informal politics. While spatial factors include situational factors,
site and topography, and circulation configuration, each can be deduced from the physical
characteristics of informal settlements.

Non-Spatial Dimension

Economic Growth: The changing pattern of development results from economic growth.
Both settlements have a strong informal real estate market. In Ezbet El Haggana, the public
partnership commenced in 2004, wherein the informal contractors partnered with the house
owners to replace their accommodation with apartment buildings. This resulted in better
quality houses and proved to be a good mode of investment. On the contrary, in Ard
El Lewa, the demolition of old buildings occurred either to change their use or to build
better housing. The new building either provided bigger apartments or the commercial
use was extended to several floors, or sometimes the entire building. Thus, the genesis of
the economic growth of informal settlements can be traced back to the public partnerships
with the real estate market. This transformed the urban fabric and the land use of the
redeveloped areas.

Informal Economy: The case studies and the study of other informal settlements suggest
that not all businesses within the informal settlements are legal. Few workshops that hire
workers on per-day labour charges are informal. These involve domestic workers, construc-
tion workers, day labourers, and salespeople working in the shops of formal districts, etc.
Workers living in informal settlements create and sustain the informal economy and as a
result, the mixed-use areas increase gradually.

Informal Policies: The planning policies of the government that deal with informal
settlements affect their growth pattern. The first positive move was the extension of the
infrastructure network of different utilities to the areas. This action was a recognition of the
area and the rights of the people to live there. Later, the Informal Settlements Development
Fund (ISDF) categorised both settlements under unplanned areas. This was especially
beneficial to Ard El Lewa, where the reconciliation law allows residents to legalise their
houses. Thus, the policies for the informal settlements gave a sense of security to existing
and future residents.

Spatial Dimension

Situational Factors: Both areas have almost reached their horizontal expansion limits.
Ezbet El Haggana is surrounded by Nasr City, Cairo-Suez Road, and a gated community
built by the military, covering all borders. Additionally, Ard El Lewa has reached its
horizontal expansion limits because of the three transportation corridors and a surrounding
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informal settlement. This has limited their physical growth and has led to vertical expansion
and the densification of both areas.

Site and Topography: The street network and built form of the two settlements responded
to the site characteristics. Ezbet El Haggana is built on empty desert land, which explains
its organic urban form, where the attached buildings take advantage of all available space.
On the contrary, Ard El Lewa followed the agricultural plotting systems and irrigation
canals. This resulted in a compact urban grid form with narrow streets.

Circulation Configuration: Although the Ezbet El Haggana’s organic form and Ard El
Lewa’s grid form respond to the topography, they appear to be contained and focusing
inwards. This means that all the important locations are covered and protected territories
and the residents had more control over the open spaces and their streets.

4.1.3. Tier 3: Informal Urban Form vs. Sustainable Urban Indicators

Under the concept of “sustainable development”, governments, academics, and plan-
ners are exploring how to improve the design of cities in a quest for better, more sustainable
cities. In response, different concepts emerged in the Global North, such as Neo-traditional
Developments, New Urbanism, and the Compact City. However, in the Global South,
the most common mode of urban space production is informal. Informality and informal
settlements became the norm in and around every metropolitan region and big city in the
Global South, hence the need to draw parallels between the characteristics of the informal
settlements and the concepts of the Global North to address informality.

One of the research objectives is to cross-examine the characteristics of the informal
settlement with different sustainable urban form indicators. As a part, the urban form of
informal settlements is explored as one of the sustainable concepts and ways to improve
the Informal Settlements Framework. To do so, the research framework proposes a set of
indicators derived from different concepts of sustainable urban forms, implemented in the
Global North. These indicators are used to examine the characteristics of the case studies.

Compactness: In both cases, the urban form is very compact and is evident from the
population density, street network, and building forms. The population density of Ezbet El
Haggana is 1330 person/feddan, and Ard El Lewa is 638 person/feddan. This high density is
reflected in the built form of both settlements, which are represented by high-rise apartment
buildings with 10 to 15 stories. The limited horizontal expansion and increase in population
have resulted in high-density compact building forms with smaller dwelling sizes.

Walkable: The walkability in informal settlements depends mainly on the street width
and the interconnectivity of the street networks. Although the street width of both areas is
narrow, even so, the hierarchy of primary, secondary, and tertiary streets is clear and assists
in wayfinding. The commercial activities on the ground floor and their extension onto the
streets create narrow passageways where walking is easier and preferred. Moreover, the
work-live-play connectivity within the settlements encourages walkability.

Mixed-use: Both informal settlements are self-sustainable and are characterised by
mixed-use. The economic activities range from unskilled workers to home businesses and
from commercial shops to highly skilled offices and workshops. For instance, Ezbet El
Haggana and Ard El Lewa have car repair shops and commercial shops along the main
streets, while Ard El Lewa’s inner streets are home to wood and metal workshops.

High Density: Both areas have a high population density, which is visible by the
compact urban form with 100% plot coverage, built-to-edge, and the vertical expansion of
buildings. The vertical expansion not only supports the family and the extended family
but is also a source of income and a form of investment. However, most importantly, it is a
response to the increasing population and the need for housing units.

Diverse Housing: Ezbet El Haggana has a diverse housing typology. Although the
apartment blocks are a predominant building typology, detached family houses and close-
knit semi-detached houses are also seen. The apartment buildings offer different unit
areas which cater to diverse socio-economic groups. In addition, the rental scheme offers
different tenure types and is flexible to suit the needs of the residents.
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Sense of Community: The community in both areas originates from the native places
from where a family member had migrated to Cairo for work. Once settled, the rest of the
family migrates. Over time, extended family members and friends start to move near each
other, resulting in strong social ties with common cultural backgrounds, which creates a
strong sense of community.

Street Characteristics: The hierarchy of streets in informal settlements is evident. The
primary streets are the widest, where cars, trucks, and pedestrians share the space and
commercial activities intensify. The secondary streets are narrower, and the predominant
users are pedestrians and residents. They host commercial activities that serve the everyday
needs of the residents. Tertiary or residential streets are the narrowest, with workshops
and shops that serve the residents; this is where the social activities intensify.

Street Life: In both cases, streets are vibrant and active throughout the day owing to
their multiple uses. The streets are not only for movement but are also expressions of
culture, social life, and diverse and unique social and economic activities. It is an extension
of the home for family and neighbours and a playground for children. Additionally, the
extension of shops and workshops onto the street, and the display of products by the
vendors, generates constant movement.

Common Public Spaces: Public spaces are limited to streets and building rooftops in Ard
El Lewa and Ezbet El Haggana. Residents, pedestrians, and shop owners use the streets,
while rooftop usage is shared among all building owners. Social activities at a large scale
can take place in the streets or rooftops in accordance with the community norms.

Sense of Place: The sense of place and sense of responsibility stems from the different
uses of public spaces (i.e., streets). It is governed and organised by residents’ cultural
traditions and norms. The appropriation of space hints at the sense of place. For instance,
people could put street furniture in front of their houses to sit and socialise in their free
time. The strong sense of place originates when the houses are constructed and owned and
one has lived there for a longer duration.

Infill Development: The development of informal settlements always occurs next to
each other, demonstrating an efficient use of space. In both cases, the current trend of
demolishing old buildings and replacing them with new ones can be seen. They demolish
one or more small buildings and replace them with bigger and better ones. This trend is
evident from the strong informal real estate market in Ard El Lewa and Ezbet El Haggana.

Diverse Transportation: The primary method of transportation in both areas is walking
because of their mixed-use and compact urban form. The second most used vehicle is a
tuk-tuk, which is used when someone is in an emergency or needs to cover a long distance.
In addition, pick-up trucks are arranged to help people during rush hour in Ezbet El
Haggana and act as an extra source of income for the drivers. Public buses and minibusses
are used while travelling to the other districts.

4.2. Validation of the Results against the Premise of the Study

Relating the results to background work in the form of a preliminary examination of
different informal settlements across the Global South (Table 6) was undertaken with an
emphasis on the physical, social, and economic characteristics. Evidently, different relations
between the characteristics were established as a base for generating the framework. In
adopting a relational approach, the characteristics of the built environment appear to all be
interconnected. The urban form is shaped according to the socio-economic characteristics
of residents. The presence of strong social networks helps to attract new families as well
as meet their everyday needs. Additionally, the informal economy is vital for income-
generating activities that ultimately transform the built environment. The informal–formal
relations are present, and social and economic reciprocity takes place between both. Notably,
the instigated framework (Figure 5) is underpinned by in-depth analyses of the various
characteristics and represents the different relations between them; such characteristics
enabled the development of the CISF which is tested and validated utilising the two cases
of Greater Cairo that corroborate significant correlations.
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Table 6. Characteristics of informal settlements in various contexts across the Global South.

Country Physical Social Economic

Iran

Unplanned
No infrastructure
No services
Similar quality to formal housing

Rural immigrants
Unskilled labours Low economic class

South Africa

No infrastructure
Low-quality housing
Inside the city or in peri-urban areas
Near employment areas

High crime rate
High violence rate
Drug abuse
Poor health
Organised crime practices

Lack of tenure security
High unemployment rate
Poverty
Informal jobs

Tanzania
Similar quality to formal housing
Poor infrastructure
High density

No services
Socio-cultural ties to ‘Swahili life’
Wide range of social groups

Secure tenure
Wide range of economic groups

Pacific Islands Inside the city or in peri-urban areas Socio-cultural ties

Indonesia Inside the city Rural immigrants

Kenya Rural immigrants Income-generating enterprises
Home-based

Pakistan Near employment areas Informal economy

Mexico No infrastructure
Peri-urban locations

High crime rate
Discrimination Low-income

Jamaica

High density
Weak street network and bad
conditions of roads
Informal utility connections
Poor sanitation

Nigeria
No services
Roads in bad condition
No water

High secondary education status
No health care
No education

Self-employed

4.3. External Validation of Results

The globalisation and industrialisation of cities in the Global South attracted indi-
viduals and communities, from peripheral and rural areas, seeking better services and
employment opportunities. The relational approach adopted in this study is appropriate
for understanding the reasons for both non-spatial and spatial factors that influenced the
development of informal settlements. The body of knowledge reviewed in this study
suggests a complex web of reasons behind the development of informal settlements that
was reflected in the development and testing of the CISF.

First, natural rapid urbanisation increases the attractiveness of cities to rural inhabi-
tants who seek better employment, better social services, and better education, among other
reasons. Rapid urbanisation created pressure on the housing sector with extra demand
coupled with a lack of affordable housing for rural migrants. Concurrently, the private
sector could not supply such housing because of the building regulations and standards,
which would render any formal housing unaffordable to a large portion of the population.
The unaffordability of formal housing combined with the shortage of social housing, low
incomes, internal migration, and increased poverty made informal settlements the only
option for shelter.

The spontaneous growth of informal settlements to fulfil the needs of inhabitants
created unique, dynamic, and constant adaptations to the situation. They emerge on any
vacant land, whether in the city centres or on the periphery of cities and are typically
close to employment opportunities with reasonable access to transport. The urban fabric is
organic or follows a grid of the old division of agricultural lands. Mixed-use, walkable, and
high-density characterises such areas which do not follow the regulations or rules of the
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formal city. At a social level, inhabitants rely on established social and economic networks
to compensate for the lack of urban services and infrastructure, which became crucial
in dealing with their everyday needs. In essence, this validates the need for a validated
framework that could be applied to various contexts where the proliferation of informal
settlements has more or less similar reasons behind their emergence and evolution.

4.4. Importance of the Results

The results of this study contribute added dimensions and expansion to the existing
body of knowledge on informality and informal settlements. The implementation of the
CISF embeds various sustainable urban form concepts and demonstrates characteristics
of informal settlements as a web of relations that enables a holistic understanding of their
complexity. It also offers a wider perspective on informal–formal relations that influence
their growth and development. By and large, this provides a responsive approach for
the examination of informal settlements and represents a departure from other studies
that deal with informal settlements by surveying the existing situation and planning
according to what the settlement lacks or needs. However, due to its qualitative nature,
this approach does not allow for generating data sets that allow subsequent intervention
for upgrading and future renewal. The framework places emphasis on informal–formal
relations, which are crucial for understanding different aspects of informal settlements that
could significantly impact future planning. Embedding sustainable urban development
concepts as a central element, the CISF clearly aligns with Sustainable Development Goals
by interrogating the informal urban form that enables effective planning in the early stages
of intervention projects.

4.5. Study Limitations and Future Research

The CISF represents an important starting point to articulate the key qualities of
informal settlements. However, it was tested only in two cases in the context of Greater
Cairo for validation purposes rather than generalization. This instigates the call for testing
it in other contexts in Egypt and the wider Global South. Expanding the testing of the
CISF would allow for refining, adaptation, and generalisation. The holistic nature of the
CISF invites further examination and focus on specific components. In particular, aspects
that pertain to linking affordability and sustainability, climate change impacts, governance,
and social innovation [48–52] would be seen as priorities for further studies, given the
fact that informal settlements represent the key provision of affordable housing in many
contexts within the Global South. There is a need to focus on climate change to keep up
with current research in different contexts and disciplines. Informal settlements should be
treated equally.

5. Conclusions

Ezbet El Haggana and Ard El Lewa are some of the oldest informal settlements in
Greater Cairo. Both are typical examples of their respective typologies; Haggana is a squat-
ter settlement on desert land, and Ard El Lewa is an illegally subdivided agricultural land.
The Informal Settlements Development Fund (ISDF) has categorised both as unplanned
areas.

Although these two cases are different typologically, the study reveals that they share
many similarities. They are dense, compact, and walkable informal areas with mixed land
uses. Additionally, typical of any informal settlements, they lack proper services, open
spaces, and green areas. However, both are located on the edge of two well-established
formally developed districts that offer access to services and transportation links to these
areas and the rest of Greater Cairo. Ezbet El Haggana and Ard El Lewa are on the eastern
and western periphery of Greater Cairo, respectively, near the Ring Road around Greater
Cairo. Additionally, there is increased potential concerning their locations due to the
development of the 6th of October City and New Cairo cities. Ezbet El Haggana is in the
centre of Nasr City and New Cairo and Ard El Lewa is between the 6th of October City and
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Mohandessin, facilitating social and economic exchange between the informal settlement
and the formal districts.

The topography shaped the street network of both settlements, thus creating three
types of streets. The primary streets facilitate the presence of commercial activities and
street vendors. The secondary and residential streets are more pedestrian-friendly and
have more social activities. Moreover, the building forms in both settlements are different;
in Ezbet El Haggana, there are three housing typologies [53], houses, apartments, and
family houses, while in Ard El Lewa, only one typology is evident, namely, the apartment
building [54]. In all housing typologies, the ground floor is usually reserved for commercial
use, encouraging the mixed land use. Furthermore, the compact urban form leaves only
the streets and rooftops to be used for any social activity.

With regards to social aspects, neither area has public services, except for two schools
in Ezbet El Haggana, which are in poor condition. To compensate for the lack of services,
the population of rural migrants enabled the development and maintenance of strong
social ties with the NGOs and CBOs. These ties nurtured a sense of security within the
residents in their respective areas and encouraged seeking help from community leaders
to resolve conflicts. These settlements also express the village traditions and norms by
building pigeon towers and animal breeding on rooftops and socialising on streets and
rooftops. In Ezbet El Haggana, the diverse cultural background is due to the residents who
are rural migrants from Suez Canal cities during the 1967 war, Christians from Minya, and
a small number of Sudanese, Syrians, and Somali refugees [41].

Economically, residents engage in different employments and activities that range
from day labourers to domestic workers, business owners, engineers, and government
employees. In addition, Ezbet El Haggana is known in the surrounding areas for car repair
shops and waste recycling, especially iron, whereas Ard El Lewa has wood and metal
workshops on its inner streets.

The difference in tenure types for both areas is due to their legal status. Both settle-
ments have diverse tenure types, including owned, rented, and invented informal contracts
that suit particular situations, although they differ in land ownership. Ezbet El Haggana
land is occupied illegally, while Ard El Lewa residents own their land, but the construction
is illegal. The legality of the land influences the building quality (temporary/permanent)
in both settlements. Ezbet El Haggana shows diverse building qualities, ranging from poor,
unsafe Suessi houses to formal-city-quality apartment buildings. In contrast, Ard El Lewa
has better-quality buildings because of its legal status.

Finally, the transformation factors are very similar. The non-spatial factors are sig-
nificant as both areas experienced economic growth, which is evident in the flourishing
informal real estate market and empty housing units, resulting in a change in the devel-
opment pattern. Second, both classify under the unplanned category, where no eviction
can occur. The extension of utility networks to the settlements by the government signifies
an unofficial recognition of each area that increased the sense of security and investment
within them. Likewise, spatial factors are very similar. First, both have limited horizontal
expansion due to rigid boundaries that run along the perimeter, thereby increasing vertical
expansion. Second, the circulation configuration is very similar, as the compact urban form
with commercial uses intensifies in the main streets, and social uses proliferate in secondary
and residential streets. On the other hand, the site factors differ as each is developed on
different types of land (desert vs. agricultural).

The Characterisation of Informal Settlements Framework (CISF) presents various
relations between the characteristics and how they influence one another. The establishment
of relationships between these characteristics emerges into a network that shapes the
informal built environment. The framework has three tiers (Figures 5–7). The first tier
represents the physical, social, and economic characteristics and relationships between
them. The second tier includes the factors of transformation, which identify the non-spatial
and spatial factors influencing the change in development and future expansion. Finally,
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the third tier examines the sustainable urban indicators cross-examined with the different
characteristics of the settlement.

The characteristics of Ezbet El Haggana and Ard El Lewa tested the framework
and adapted to the two main typologies of informal settlements found in Egypt. Tier
1 (Figures 5 and 8) presents the different relationships between the physical, social, and
economic features and their correlations. The informal environment is very complex
because no guidelines were used in its design. However, as it expands, it responds and
adapts to residents’ needs and socio-economic changes.
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settlements.

The second tier studies the different non-spatial and spatial factors and represents the
factors that influence the change and expansion of informal settlements. Understanding the
reasons behind the changes in informal areas requires transformation factors. The third and
final tier examines the informal settlements against the sustainable indicators. The study
shows that the features of sustainable urban forms are present in informal settlements,
proving that they can be seen as a different concept of sustainable informality. Like in
Greater Cairo, informal settlements cover more than half of the built-up area. Therefore,
the expansion and revitalization of this urban form could offer the best solution for Egypt
and other developing countries.

The research tested the three-tiered CISF and proved that it could be applied to
different typologies in Egypt and adapted to different contexts. The framework operates
on three levels: identifying different characteristics and relations between them, examining
the transformation factors that influenced the changes and expansion, and examining the
informal settlements from the lens of the sustainable urban form indicators. This represents
an important step for planners and decision-makers towards controlling and integrating
informal settlements into the urban structure of the city. One of the success factors for
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informal upgrades is thoroughly studying the informal settlement, an activity for which
this framework offers a guide.
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