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During the last few decades, sustainable development (SD) has increasingly received attention
globally. Therefore, international organizations and researchers sought to assess progress
towards SD at different territorial levels. However, most of the studies were conducted at the
city level and a very small number of studies has conducted at the urban periphery territory.
This study aims to fill the current research gap through assessing the progress towards SD in
the urban periphery of Greater Cairo (GC) in Egypt between 1996-2017. Eight composite
indicators have been employed to assess the progress towards SD in this territory. These
composite indicators were constructed based on the 14 individual indicators associated with
sustainable development goals. The results showed meaningful progress achieved in the
peripheral municipalities of GC, particularly in infrastructure and education indicators, while
the economic and environmental indicators have deteriorated, particularly after the civic
revolution of 2011. In addition, the study found a development gap between the urban
periphery and the main urban agglomeration in GC, particularly in the infrastructure aspect.
These results highlight the deficiencies that exist in the urban periphery of GC which help
decision-makers to prepare appropriate policies to improve SD in such territory.
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1. INTRODUCTION

requires quantification of progress with the help of the
appropriate indicators [6, 16]. These indicators are considered
an effective tool that allows policymakers to assess the socioeconomic and environmental status at various levels [17, 18].
Furthermore, these indicators aim to benchmark SD situations
and monitor the progress towards Sustainable Development
Goals [14]. International organizations have developed many
indicators for assessing progress towards SD at various levels.
For instance, the United Nations (UN) has adopted 17
Sustainable Development Goals (SDGs) and a set of 246
indicators to measure the progress towards SD [19-22]. The
SDGs provide a framework for indicators in order to enhance
SD globally [23]. Hence, at the local level, cities use these
goals as a framework for their own sustainability performance.
However, Klopp and Arha et al. claim that many challenges
emerge when practical use of SD indicators in the urban
periphery of cities due to data limitation [24, 25]. Huang and
Tanguay et al. argue that the unavailability of both information
and strong data collection institutions leads to difficulty in
applying SD indicators in the urban periphery [4, 26]. Rahma
added that using individual indicators may serve to measure
progress across some goals and targets but not for assessing
the overall state of SD [27].
Composite indicators are increasingly used for
benchmarking of municipalities and provinces over the years,
summarizing in a simple measurement to assess the progress
towards SD progress [28]. Plenty of scholars have employed

The concept of sustainable development (SD) has received
great attention in recent decades [1, 2]. SD can be defined as a
multi-dimensional process that involves positive changes in
the social system, economic growth and environmental
protection [3]. Thus, SD consists of three main aspects: social,
economic, and environmental [4] commonly represented by
three intersecting circles with overall sustainability at the
center [5]. Besides, the intersection between these aspects
determines the conditions of development that can be defined
as bearable (environment and social), equitable (social and
economic), and viable (environment and economic) [3, 5], as
shown in Figure 1.
With the increasing importance of SD as a core of
government programs, much attention has been focused on
assessing SD in cities and its surrounding area [6]. Hence,
many academics and scholars sought to assess the progress
towards SD in these territories in both developed and
developing countries [7-11]. For instance, Nagy et al. [2] have
measured the SD in Cluj metropolitan area in Romania, Pires
et al. [12] have gauged the SD in a number of cities and
municipalities in Portugal and Zulaica has assessed the SD of
Mar del Plata city in Argentina [13].
Assessment of SD is a comprehensive term for a process to
measure the improvement of social, economic, and
environmental aspects for a specific area [14, 15]. This process
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composite indicators to assess SD in both developed and
developing countries. For instance, Alen et al. [28] have used
composite indicators to assess national progress and priorities
for SD in Australia. Panda et al. [29] have used composite
indicators for assessing SD in Indian cities. Rahma et al. [27]
have used composite indicators for assessing SD in Indonesia.
However, most of used composite indicators in previous
studies not applicable in the urban periphery due to their
unique characteristics as a mixture zone of urban and rural
features [30, 31]. Diaz-Chavez argues that indicators related to
poverty, health, and infrastructure are considered the most
important indicators for assessing SD in the urban periphery.
Thus, this study tries to construct a set of composite indicators
that accommodates important indicators at the urban periphery
(e.g., poverty and health indicators).
The urban periphery is located at the outer ring of cities [32]
where urban and rural characteristics are mixed [33]. In some
countries, scholars use other terms like Peri-urban, Urban
fringe and Outskirt when referring to the urban periphery [34,
35]. Urban peripheries have been negatively influenced by the
absence of planning policies, particularly in developing
countries [36, 37]. In addition, most of the urban peripheries
in developing countries suffer from lack of access to basic
services and infrastructure [13]. The rapid loss of agricultural
eventually threatens the sustainability in these territories [38].
However, very few studies have undertaken on appropriate
indicators for assessing SD in the urban periphery [12, 39-41].
This study seeks to assess the progress towards SD in the
urban periphery of Greater Cairo (GC) through a set of
selected indicators. These indicators were collected from the
official census and international reports from 1996-2017. The
values of indicators in the main urban agglomeration have
been used as a benchmark for peripheral municipalities to
examine the development gap in the study area. The urban
periphery of GC located in a range from 10 km to 25 km away
from GC. It covers 35% of the total area of the Greater Cairo
Region (GCR) and 26% of the total population (approximately
5 million inhabitants). Although after analyzing the state of SD
in GC by a few studies [42, 43], the urban periphery was found
to be neglected in all of them [34]. Therefore, this study seeks
to fill the gap by assessing SD in this territory.
This paper is divided into five sections. Section 1 includes
the introduction and research gap. Section 2 presents the study
area and the method of the study. Section 3 shows the results
of SD assessment. Section 4 discusses the results of the
assessment and the limitations of the study. Finally, Section 5
shows the conclusion of the study.

2. METHODOLOGY
2.1 Study area
The boundary of urban periphery of Greater Cairo (GC) has
been defined by World Bank in 2008 and Sims in 2011, where
it included more than 70 villages and towns [44, 45]. The size
of settlements in the urban periphery ranged from less than
5,000 inhabitants to more than 100,000 inhabitants. According
to 2017 census, the total population of the urban periphery of
GC was 5,102 thousand inhabitants [34] with a total area of
1,048 km2, as shown in Table 1.
Table 1. Urban periphery weights in Greater Cairo Region
Population(2017)
Area
thousand
%
Area (Km2)
Urban periphery
5,102
26
1,048
Main urban Agglomeration 13,105
68
507
New Urban Communities
1,079
6
1,414
Total
19,295
100
2,970
Greater Cairo Region

%
35
17
48
100

Source: Census 2017

The boundary of urban periphery includes 10 municipalities
(Marakiz) which are: El-Khanka, Shibeen Al-qanatir, Qaliub,
Al-qanatir Al-khieriya, Embaba, Ousim, Kirdasa, Al-giza, Alhawamdiya, and Al-badrashain, as shown in Figure 2.

Figure 2. Study area
2.2 Indicator-based assessment
Indicators are increasingly being an important tool to
measure and assess the progress of SD [46, 47]. Indicatorbased assessment is the process by which information on
indicators is interpreted to produce clear guidance for
policymakers [26]. The composite Indicators can provide
decision-makers with an overview of the municipalities’
performance over a specific time [46]. To simplify the
assessment process, the study has used 8 composite indicators
to compare the performance of peripheral municipalities.
These composite indicators were formed based on 14
individual indicators related to SDGs. The used indicators
were compiled from census and international reports over
1996-2017 to track the changes of SD. Table 2 shows the used
indicators in the study area and their relevant SDGs.

Figure 1. The main aspects of sustainable development
Adapted from Tanguay, 2010
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Table 2. The used indicators in the study area
Composite indicators
Poverty
Health
Education
Equality
Infrastructure
Economy
Built Environment
Environment

Individual Indicators
Poverty rate
Physician density
under-5 Mortality rate
+15 Literacy rate
Total enrolment rate in primary education
Female enrolment rate in primary education
Households connected to the Water Network
Households connected to the sanitation network
Households connected to electricity network
GDP per capita
Unemployment rate
Urban Density
Crowding Rate
Annual loss of Agriculture lands

The poverty indicator was calculated based on the
percentage of the number of poor people living under the
poverty line to the total population. The poverty line has been
determined by the central agency for public mobilization and
statistics (CAPMAS) as an income of 8,827 Egyptian pounds
per year (533 USD a year or approximately 1.40 USD a day)
[48]. The health indicator was calculated based on two
individual indicators which are the density of physicians and
under-five mortality rate.
The education indicator was calculated based on two
individual indicators which are literacy rate and enrolment rate
in primary education. As for equality indicator, the study used
the enrolment rate in primary education for females as an
indicator for the equality in the peripheral municipalities. The
infrastructure indicator was calculated based on three
individual indicators which water, sanitary and electricity
access.
The economy indicator was calculated based on two
individual indicators which are Gross Domestic Product (GDP)
per capita and unemployment rate. The built environment
indicator was calculated based on two individual indicators
which are urban density and crowding rate. As for
environment indicator, the annual loss of agricultural land was
used to monitor the change in the environment in the
peripheral municipalities. The following section will explain
the used method to normalize and aggregate of indicators.

Relevant SDGs
Goal 1 (No Poverty)
Goal 3 (Good Health)
Goal 4 (Quality of Education)
Goal 5 (Gender Equality)
Goal 6 (Clean Water and Sanitation)
Goal 7 (Affordable Energy)
Goal 8 (Decent Work)
Goal 11 (Sustainable Communities)
Goal 15(Life on Land)

𝑥𝑖 =

𝑥 − 𝑚𝑖𝑛(𝑥)
𝑚𝑎𝑥 (𝑥) − 𝑚𝑖𝑛(𝑥)

(1)

where, xi is the normalized value of indicator, x is an actual
value of indicator before normalization
Since some indicators have a negative impact on SD, such
as poverty, under-5 mortality rate, and the annual loss of
agriculture land, they have to be reversed so that they will
conform to the positive interpretation of SD. For instance,
since poverty has a negative impact on SD in the urban
periphery, the indicator will be reversed as 100-poverty value.
Similarly, for other indicators which have a negative impact
on SD.
After normalizing the indicators, the study has aggregated
the normalized indicators to assess the progress towards SD in
the study area. The aggregation process of indicators is
considered a simple way to explain the whole status of SD to
policymakers; therefore, it has been conducted widely for
assessing the performance of various administrative units such
as municipalities [50]. Kondyli and Carraro have argued that
this process can capture regional disparities between
municipalities [50, 53]. According to Talukder and Carraro the
arithmetic mean is the easiest way to aggregate the indicators
[50, 54]. Thus, the study has used the arithmetic mean to
aggregate the normalized indicators.
Moreover, the study has compared the values of composite
indicators in both the peripheral municipalities and the main
urban agglomeration to identify the gap between them in terms
of the progress towards SD.

2.3 Normalization and aggregation of indicators
Since the indicators of SD have different measurement units,
so, it is necessary to bring the indicators to the same standard
before any aggregation process. This can be done by
normalization of indicators by transforming them into pure
numbers [49]. This process aims to make indicators simple and
comparable [50]. There are various approaches to
normalization, such as Rescaling (Min-Max) standardization,
Z-score standardization and ranking standardization [51].
Since rescaling (Min-Max) standardization approach is a
common approach and has been used by many organizations
and researchers, i.e. the United Nations Development
Programme for the Human Development Index (HDI), the
African Development Bank for the Africa Gender Equality
Index (GEI), and Lemke and Bastini [52] for Multilevel
Sustainable Development Index (MLSDI), the study has
chosen this approach for normalization of indicators.
The study has rescaled the values of indicators from 0 to
100, with 0 indicating worst performance and 100 indicating
the optimum using the formula described in Eq. (1) as follows:

3. RESULT
The values of the 8 composite indicators in the peripheral
municipalities has changed significantly over 1996-2017 as
follows:
3.1 Poverty
The poverty indicator shows a dramatic increase in the
percentage of poor people over 1996-2017, particularly in the
last statistics of 2017. The highest percentage of poor people
has been recorded in Al-badrashain municipality. While Alkhanka municipality has recorded the lowest percentage of
poor people in 2017.
However, Al-qanatir Al-kheiriya municipality witnessed
the highest increase of poor people, where the percentage of
poor people was 17% only in 1996 then increased dramatically
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in 2017 to reach 50% of total population. Table 3 shows the
increase in the percentage of poor people in the peripheral
municipalities over 1996-2017.

3.2.2 Mortality under-5 rate
As for the indicator of under 5 mortality rate, peripheral
municipalities witnessed remarkable improvement over 20032013, particularly in Qaluib municipality where it declined
from 50.5 in 1996 to 15.4 deaths per 1,000 live births in 2017.
Table 5 shows the change in -5 mortality rate in the peripheral
municipalities over 1996-2017.

Table 3. The increase in the percentage of poor people in the
peripheral municipalities over 1996-2017
Peripheral municipalities
(Marakiz)
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

percentage of poor people
1996
2006
2017
28
45
55
22
40
43
15
50
35
10
22
20
17
55
50
19
45
42
19
33
42
24
50
45
8
25
27
9
33
28
17
40
39

Table 5. Mortality rate, under-5 (per 1,000 live births) in the
peripheral municipalities
Municipalities (Marakiz)
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

Source: CAPMAS 2017, Egyptian Social Fund for Development (SFD) 2006

3.2 Health
3.2.1 Physician density
Physician density refers to the number of medical doctors,
including generalist and specialist medical practitioners, per
1000 population. The indicator of physician density shows a
considered improvement in physician density over 2006-2017,
particularly in Embaba municipality. Table 4 shows the
change in physician density in the peripheral municipalities
over 2006-2017.

Source: World Bank report of Egyptian governorates, Census.

3.3 Education
3.3.1 (15+) literacy rate
The results show that (15+) literacy rate in the peripheral
municipalities stood at 62.8% in 1996 and increased to 72.2%
in 2017. The highest rate of literacy in 2017 was in Al-khanka
municipality where it reached 80.4%. However, Shibeen Alqanatir municipality witnessed the highest increase of literacy
rate, where it increased from 63.6% in 1996 to 81.5% in 2017,
as shown in Table 6.

Table 4. The change in physician density in the peripheral
municipalities over 2006-2017
Municipalities (Marakiz)
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

Physician
density 2006
0.2
0.3
0.9
0.2
0.4
0.2
0.3
0.2
0.3
0.4
0.3

under-5 mortality rate
1996
2006
2017
24.9
16.2
15.5
24.1
16.2
15.5
21.7
16.2
15.5
21.1
15.5
15.6
24.2
15.5
15.6
26.2
16.2
15.5
21.8
16.2
15.5
24.7
16.2
15.5
50.5
15.5
15.4
28.1
15.5
15.6
26.7
15.9
15.5

Physician
density 2017
0.4
0.5
0.9
0.3
0.6
0.5
0.3
0.3
0.4
0.6
0.5

3.3.2 Total enrolment rate in primary education
The total enrollment rate in primary education is the ratio
between all students enrolled in primary education and the
population of official primary education age. The results show
that the total enrollment rate in primary education has a
considerable increase in the peripheral municipalities from
1996-2017. For instance, the total enrollment rate in Qaliub
municipality increased from 63.4% in 1996 to 84.1% in 2017.
Table 6 shows the changes of literacy rate and total enrolment
rate in primary education in the peripheral municipalities over
1996-2017.

Source: CAPMAS, World Health Organization (WHO)

Table 6. The changes of literacy rate and total enrolment rate in primary education in the peripheral municipalities
Peripheral municipalities
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

1996
57.9
59.3
70.8
64.7
62.2
63.2
63.2
62.6
60.6
63.6
62.8

% (15+) literacy
2006
58.4
62.5
70.3
70
68.6
63.7
71
67.7
64.8
70.7
66.8

Source: Censuses of 1996, 2006 and 2017
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2017
60.0
66.9
76.0
80.4
73.6
65.4
71.7
66.8
77.2
81.5
72.2

% Total enrolment rate in primary education
1996
2006
2017
71
77.3
77.5
71.3
72.6
74
72.7
88.9
90.1
87.3
88
89.1
85.2
82
83.2
69
74.7
76.3
69
72.5
76.3
93
84.5
85.4
63.4
83
84.1
83.5
88
89.1
76.5
81.2
82.5

3.5.2 Sanitation access
While access to public water network exceeds 96% in the
peripheral municipalities, the access to public sanitation
network is quite different. The results show that 54.4% only of
the households have access to the public sanitation network,
as shown in Table 8.

Table 7. The enrollment rate for females in primary
education
Peripheral municipalities
(Marakiz)
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

Enrolment rate in primary
education for female
1996
2006
2017
69.1
93
96
69.6
93
96
71.7
93
96
85.9
84.6
86.5
83.8
84.6
86.5
67.5
93
96
67.5
93
96
89.6
93
96
77.1
84.6
86.5
82.2
84.6
86.5
76.4
89.64
92.2

3.5.3 Electricity access
The results show that more than 95% of households in the
peripheral municipalities had access to the public electricity
network in 1996 and this percentage has increased to 100%
approximately in 2017, as shown in Table 8.
3.6 Economy
3.6.1 GDP per capita
Gross domestic product (GDP) is a monetary measure of the
market value of all finished goods and services produced
during a specified period of time and commonly used as a
reference for the economic condition [51].
The average GDP per capita in the peripheral municipalities
has increased from 3928 EGP in 1996 to 6988 in 2017.
Embaba municipality has witnessed the highest increase in
GDP per capita where it increased from 4069 EGP in 1996 to
8243 EGP in 2017, as shown in Table 9.

3.4 Equality
As for equality indicator, the results show that the enrolment
rate for females in the primary education in the peripheral
municipalities was better than the total enrollment rate. The
average enrolment rate for females has improved from 76.4%
in 1996 to 92.2% in 2017, as shown in Table 7.
3.5 Infrastructure

3.6.2 Unemployment rate
The indicator of unemployment indicated that the
percentages of unemployment had increased in all peripheral
municipalities where the average increased to 12.5 % in 2017,
as shown in Table 9.

3.5.1 Water access
On average, the percentage of households with access to the
public water network increased from 87.7% in 1996 to 96.8%
of total households in 2017, as shown in Table 8.

Table 8. The percentages of households connected to infrastructure services in the peripheral municipalities over 1996-2017
Peripheral municipalities
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

% Households connected
to water network
1996
2006
2017
92.0
97.6
97.1
90.8
92.1
99.6
92.2
99.6
98.6
91.4
93.2
94.8
89.4
95.1
93.7
92.0
97.5
95.6
92.0
96.9
98.2
92.1
99.9
99.9
69.5
97.2
99.0
75.2
98
91.7
87.7
96.7
96.8

% Households connected to
sanitation network
1996
2006
2017
8.1
13.2
75.1
32.8
39.8
57.9
13.0
24.0
35.1
25.9
36.0
66.6
19.0
28.5
48.5
13.4
19.6
36.8
13.4
53.4
74.7
44.7
69
94.5
32.2
32.2
25.9
7.2
18.8
29.1
21.0
33.5
54.4

% Households connected to
electricity network
1996
2006
2017
96
99.8
99.3
96.1
99.2
99.8
96.2
99.3
99.9
96
99.3
99.8
96
99.3
99.8
96
99.1
99.9
96.2
99.8
99.9
96
99.9
99.9
96.1
99.8
99.8
96
99.3
99.8
96.1
99.5
99.8

Source: Censuses of 1996, 2006 and 2017

Table 9. GDP per capita and unemployment rate in the peripheral municipalities over 1996-2017
Peripheral municipalities
(Marakiz)
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

GDP per capita (EGP)
1996
2006
2017
4753
5492
7338
5175
6688
8243
4750
5426
7248
2164
4280
5717
2535
4611
6159
4069
6903
8243
4069
5411
7228
5042
5411
7243
3800
4831
6453
2919
4500
6012
3928
5355
6988

Source: World Bank report of Egyptian governorates, CAPAMAS
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1996
4.6
5.3
9.4
5.6
6.1
7.6
7.6
6.2
6.1
8.7
6.7

Unemployment (%)
1996
6.2
8.5
12
7.7
10.6
9.6
9
6.6
6.7
7.7
8.5

1996
12.3
12.3
12.3
12.7
12.7
12.3
12.3
12.3
12.7
12.7
12.5

Table 11. The crowding rate in the peripheral municipalities
over 1996-2017

3.7 Built environment
3.7.1 Urban density
Urban density is the number of people who live in the city
and its peripheries divided into the total urban area. The urban
density has increased significantly in the peripheral
municipalities over 1996-2017 which reflected negatively on
the built environment. The urban density was ranged between
95-195 person/feddan in 1996. While in 2017, the density was
ranged between 161-275 person/feddan, as shown in Table 10.

Crowding rate (person/room)
Peripheral municipalities
(Marakiz)
1996
2006
2017
Al-badrashain
1.32
1.15
1.24
Al-giza
1.47
1.45
1.32
Al-hawamdiya
1.41
1.18
1.24
Al-khanka
1.28
1.15
1.16
Al-qanatir Al-kheiriya
1.36
1.14
1.14
Embaba
1.32
1.16
1.30
Kirdasa
1.32
1.17
1.29
Ousim
1.53
1.41
1.35
Qaliub
1.31
1.29
1.21
Shibeen Al-qanatir
1.26
1.13
1.12
Avg. of peripheral municipalities
1.4
1.2
1.2

3.7.2 Crowding rate
Crowding is considered one of the major elements affecting
built environment and quality of life. The average crowding
rate in the peripheral municipalities has decreased from 1.4 to
1.2 person/room over 1996-2017, as shown in Table 11.

Source: Censuses of 1996, 2006 and 2017

Table 12. The annual loss of agricultural land in the
peripheral municipalities over 1996-2017

3.8 Environment
The environment in the peripheral municipalities has been
negatively affected by the rapid loss of agricultural land. The
results indicated that unprecedented rate of loss of agricultural
has been occurred in the urban periphery of GC, particularly
in the last decade. The annual loss of agricultural land in the
peripheral municipalities has increased from 9.2% annually
during 1996-2006 to 12.2% annually during 2006-2017. Alkhanka and Al-qanatir Al-kheiriya municipalities have
recorded the highest rate of annual loss of agricultural land
which exceeds than 15% annually, as shown in Table 12.

Peripheral municipalities
(Marakiz)
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir
Avg. of peripheral municipalities

Table 10. The urban density in the peripheral municipalities
over 1996-2017
Urban density (person/feddan)
Peripheral municipalities
(Marakiz)
1996
2006
2017
Al-badrashain
181
234
211
Al-giza
195
237
273
Al-hawamdiya
147
166
275
Al-khanka
116
142
240
Al-qanatir Al-kheiriya
156
175
226
Embaba
142
179
194
Kirdasa
154
180
247
Ousim
154
181
209
Qaliub
125
152
172
Shibeen Al-qanatir
95
118
161
Avg. of peripheral municipalities
156
162
221

Annual loss of
agricultural land
1996 -2006 2006-2017
13.8
14
7.9
12
4.35
8
13.9
17
15.8
16
4.6
8
11.4
13
4.1
6
14.3
15
1.9
9
9.2
12.2

3.9 Overall progress of SD in the peripheral municipalities
over 1996-2017
Overall assessment requires a further combination of all
composite indicators. Based on the methodology explained
earlier in section 2, the study has normalized and aggregated
the used indicators to assess the overall progress attained in
SD in the peripheral municipalities. Table 13 and Figure 3
show the overall progress of SD indicators in the peripheral
municipalities of GC over 1996-2017.

Source: Calculated in ARCGIS software

Table 13. Overall progress of SD indicators in the peripheral municipalities of GC over 1996-2017
Peripheral municipalities
Al-badrashain
Al-giza
Al-hawamdiya
Al-khanka
Al-qanatir Al-kheiriya
Embaba
Kirdasa
Ousim
Qaliub
Shibeen Al-qanatir

Poverty
96 06 17
72 55 45
78 60 57
85 50 65
90 78 80
83 45 50
82 55 58
82 67 58
76 50 55
92 75 73
91 67 72

Health
96 06 17
29 30 41
31 35 46
38 65 66
40 31 36
31 41 51
25 30 46
38 35 36
29 30 36
-44 36 41
20 41 51

Education
96 06 17
64 68 69
65 68 70
72 80 83
76 79 85
74 75 78
66 69 71
66 72 74
78 76 76
62 74 81
74 79 85

976

Equality
96 06 17
69 93 96
70 93 96
72 93 96
86 85 87
84 85 87
68 93 96
68 93 96
90 93 96
77 85 87
82 85 87

96
65
73
67
71
68
67
67
78
66
59

Infra.
06
70
77
74
76
74
72
83
90
76
72

17
91
86
78
87
81
77
91
98
75
74

Economy
96 06 17
63 63 64
65 67 68
61 59 64
47 56 58
49 56 59
58 68 68
58 61 64
64 62 64
57 59 61
50 57 59

96
48
55
73
76
64
67
61
81
75
85

B.E.
06
25
37
43
51
35
35
36
58
59
60

17
35
12
3
13
18
49
22
47
52
49

Enviro.
06 17
20 20
59 34
83 61
19 1
6
7
82 61
36 27
85 74
16 13
99 54

Figure 3. Overall progress of SD indicators in the peripheral municipalities of GC over 1996-2017
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Table 14. The progress towards SD in the urban periphery versus the main urban agglomeration over 1996-2017
Peripheral municipalities
Avg. of Peripheral municipalities
Main Urban Agglomeration

Poverty
96 17
83 61
87 78

Health
96 17
24 46
31 89

Education
96
17
70
77
84
87

Equality
96
17
76
92
87
98

Infra.
96 17
68 84
93 98

Economy
96
17
57
63
76
74

B.E.
96 17
69 30
72 42

Enviro.
96
17
51
30
90
90

100
80
60
40
20
0

Avg. of Peripheral municipalities 2017

Main Urban Agglomeration 2017

Figure 4. The state of SD in the urban periphery versus the main urban agglomeration
According to the overall progress of SD, Shibeen Al-qanatir
is the top performers and seem to be the most sustainable
municipality around GC. While the municipalities of Albadrashain and Al-giza appear to have the least sustainable
progress towards SD.
In general, a considered improvement has been achieved in
the peripheral municipalities over 1996-2006. However, if we
compare the values of SD indicators in the peripheral
municipalities with the values in the main urban
agglomeration, we found significant differences between them.
Table 14 illustrates the progress towards SD in the urban
periphery versus the main urban agglomeration over 19962017. Figure 4 shows the state of SD in the urban periphery
versus the main urban agglomeration based on the overall
assessment in 2017.

4.1.2 Health
Although considerable improvement in physician density
indicator in the peripheral municipalities over 2006-2017, the
current density still lower than standard density. The World
Health Organization estimates that at least 2.5 physicians per
1,000 people are needed to provide sufficient coverage of
health care. Also, at national level, the average of physician
density in the peripheral municipalities stands at 0.5 physician
per 1,000 people which is significantly lower compared to the
rate in the main urban agglomeration (1.3 physician per 1,000
people). In addition, Egypt’s Central Agency for Public
Mobilization and Statistics (CAPMAS) noted in 2017 that the
disparity between main urban agglomeration and peripheral
municipalities access to health care persists [56]. CAPMAS
added that the rapid growing of population creates obstacles to
improving health care in the peripheral municipalities.

4. DISCUSSION

4.1.3 Education
The reason for low percentage of literacy rate in the
peripheral municipalities is the lack of interest in this issue by
most of residents who are farmers [23]. However, the
enrollment rate in the primary education has witnessed a
remarkable improvement in most of the peripheral
municipalities due to increasing number of schools in these
municipalities over 1996-2017 [23]. On contrary, the
enrollment rate in the primary education in Al-qanatir Alkheiriya municipality has declined due to the rapid increase of
number of students in the corresponding age group without the
same increase of number of schools in many of villages. The
shortage of number of schools has negatively affected on the
enrollment rate.

4.1 Assessing the progress towards SD in the peripheral
municipalities
4.1.1 Poverty
The results have shown a dramatic increase in poverty in all
peripheral municipalities. The flotation of the Egyptian pound
(EGP) in November 2016 has led to devalued of EGP by 33%
which reflected on the increase of poverty, particularly in
peripheral and rural municipalities. This was exacerbated by
rising inflation and the reduction or removal of subsidies
which many rely upon for their survival [55]. Furthermore, if
we compare the percentage of poor people in the peripheral
municipalities (38.7%) to the percentage in the main urban
agglomeration (22% in 2017) we will find that these peripheral
municipalities are significantly poorer, particularly in Albadrashain and Al-qanatir Al-kheiriya municipalities.

4.1.4 Equality
The census of 2017 showed a remarkable improvement in
the enrollment rate for the female, particularly in Embaba and
Kirdasa municipalities, where it increased from 67.5% in 1996
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provincial and municipal levels along China’s Yangzte River
Economic Belt [51].
The study noticed an indirect relation between all indicators
which mean that the development in one of these indicators
influence the progress of the other indicators. This result is
compatible with the results of Hoeltl et al. who studied the SD
in in Ethiopia [62].

to 96% in 2017. However, there is still a gap between
peripheral municipalities and the Main urban agglomeration,
where the rate in the main urban agglomeration stood at 89.1
in 1996 and increased to 98.0 in 2017.
4.1.5 Infrastructure
Although of high percentage of households with access to
the public water network in the peripheral municipalities.
Tadamun Social Society (TSS) argues that wide areas still
suffer from water outages during the daytime in particular [57].
Regarding sanitation service, 45.6% of households in the
peripheral municipalities still use septic tanks as an alternative
to the public sanitation network which lead to leak sewage into
the ground [57]. Moreover, the deteriorated status of pipes
transporting water in these municipalities, sewage from septic
tank leakage might even pollute the water source.
Regarding electricity service, almost all peripheral
municipalities had access to the public electricity network.

4.2 Data gaps and challenges
In spite of effort to improve the results of the study, a few
limitations have arisen as follows: (a) data were limited
regarding peripheral municipalities which affected on the
number of used indicators. Therefore, adding more indicators
may contribute in increasing the accuracy of results. (b) the
used indicators were based on census data, which does not give
precise and up to date reflections about the state of the
municipalities. (c) The study has used Min- Max
standardization approach to normalize the indicators. This
approach is based on extreme values (maximum and
minimum), nevertheless these two values can be outliers, the
range of maximum and minimum strongly influences the
result [54]. Yet, this approach is acceptable and has been
applied in many studies to construct composite indicators, the
best-known of which is the Human Development Index (HDI).
In addition, composite indicators are considered a simple tool
to present complex issues to decision makers.

4.1.6 Economy
Although of increase in GDP per capita in all peripheral
municipalities, this increase is considered unrealistic increase
due to the decrease in local currency value since 2016 and
increase in inflation as we have mentioned earlier. On the other
hand, political upheaval after the civic revolution in Egypt in
2011 has affected on increasing unemployment and damaging
the economy where the growth rate declined from 5.3% before
the revolution to 1.8% after the revolution [58].
4.1.7 Built environment
According to Egyptian regulation, the urban density should
be less than 250 persons per feddan in urban cities and less
than 150 persons per feddan in villages. Therefore, the urban
densities in the peripheral municipalities are considered very
high. On the other hand, the quantitative analysis of the
crowding data indicated that reason for this decline most
probably because of the increasing numbers of the vacant
houses in the PUA due to real estate speculation in these areas
where the percentages of vacant houses reach 22.7 % of the
total number of apartments [59].

5. CONCLUSION
This study has assessed the progress towards SD at the
urban periphery level by measuring 8 composite indicators in
the peripheral municipalities of GC over 1996-2017. These
composite indicators were constructed based on 14 individual
indicators associated with sustainable development goals
(SDGs). The results showed that a considered improvement
has been achieved in these municipalities, particularly in
infrastructure and education. On contrary, the environment
and economic indicators have deteriorated particularly since
the civic revolution of 2011. On the other hand, the peripheral
municipalities had slowly narrowed the gap with the main
urban agglomeration in terms of inequality and infrastructure.
Nevertheless, a wide gap still exists in health aspect. The study
can support decision-makers to detect the underdevelopment
municipalities; and therefore, preparing the appropriate
strategies to develop these municipalities. A few limitations
have faced the study, particularly regarding the availability of
data in the peripheral municipalities. However, the study has
overcome this limitation by employing a set of composite
indicators cover the most important issues related to SD in the
study area.

4.1.8 Environment
According to Food and Agriculture Organization (FAO) the
annual loss of agricultural land is considered extremely high if
it exceeds 2% annually. The results show that the average
annual loss of agricultural land in the peripheral municipalities
has exceeded than 12% annually in 2017 which is considered
one of the highest rate globally [60]. Salem et al. have noted
that this high rate of loss might led to vanish agricultural land
completely within the next sixty years [61].
4.1.9 Overall assessment
The assessment shows those municipalities which achieved
progress towards sustainability and those which are still
lagging. Shibeen Al-qanatir municipality recorded the highest
score of sustainability indicators. While municipalities of
Embaba, Al-giza and Al-badrashain recorded the lowest score.
Although, the peripheral municipalities have achieved a
remarkable improvement in SD indicators over 1996-2006, a
development gap still exists between peripheral municipalities
and the main urban agglomeration, especially in the
infrastructure aspect. This result is compatible with the results
of Zhijiang et al. who evaluated the progress in SD at the
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