
ABSTRACT
The efficient management of big cities requires the knowledge 

and the integration of the several data necessary to describe the 
huge number of variables that govern the urban environment 
evolution. In developing countries, where the resources are 
scarce or in-homogeneously distributed, the problem of acquir-
ing reliable data is amplified by the local conditions and the 
integration of data of different nature can be extremely compli-
cated without appropriate instruments. 

In the 21st century, almost all public organizations have 
started to use Information Technologies in Egypt, and the mu-
nicipalities have been utilized technological. The increasing 
demands in urban planning and management sectors call for 
GIS for sustainable development of urban areas. Geographical 
Information System (GIS) is used as a tool in the World espe-
cially developing countries in order to get right decisions and 
arrange the urban facilities. 

In the past, information systems for health sector were de-
signed for use centrally with little or no feedback to the source 
of information and with no impact on local activities. The in-
formation systems are a vital element for strengthening the 
national and local capacities for assessing the situations, for se-
lecting appropriate control measures, and for adapting activi-
ties to changes in the situation developments as a tool for their 
services. Modern tools like remote sensing and Geographical 
Information Systems (GIS) have now come in handy to address 
the issues in support data collection, storage, distribution as 
well as the public participation processes for health sector

In this paper, we present a case study for using GIS as tools in 
the redistribution of public health centers in some crowed areas 
in Cairo Egypt taking in account the distribution of population 
in these crowed areas. In order to sustainable development in 
health sector in Egypt and public centers and redesign these 
public centers.

I. Introduction
The use of Geographical Information Systems (GIS), fa-
cilitates easier, quicker solutions for technically compli-
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cated, time- absorbing geographical problems (Teefelen 
et al, 1992, p.11). GIS are powerful computer tools that are 
used for storing, retrieving, transforming and displaying 
spatial data for many kinds. GIS are rapidly becoming a 
key technology for the automated capture, management, 
analysis and presentation of location- referred data all 
over the world (Ottens, 1992, p.27). 
This ability to store and retrieve data about special as-
pects of the earth and the way people live on it and the 
potential to use these data in models of environmen-
tal and socioeconomic process in order to learn more 
about the possible outcomes of natural trends, plan-
ning decisions or disaster is not only very important 
for industrialized countries but also for the developing 
world (Burrough, 1992, p.17).
 There are many actual and potential applications for 
GIS in developing countries ranging from resource in-
ventory and monitoring through land use planning, land 
evaluation, biological control and health studies, irri-
gation and drainage, social and economic planning, di-
saster avoidance, management of conservation areas 
and parks to tourism (Burrough, 1992, p.21).

II. The role of GIS for sustainable devel-
opment
GIS are now being used in far-ranging fields including envi-
ronmental design, land use planning, resource management, 
natural hazard mapping, urban and rural asset manage-
ment, coordinating emergency services and implementing 
environmental planning for sustainable development. 
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That successful application of GIS in resource-poor 
regions in developing countries will lead to more sus-
tainable development. However, data limitations, the 
lack of a GIS “presence” in these regions, and technical 
and human resources barriers to successful GIS imple-
mentation will likely continue to impede progress to-
wards full utilization of spatial information technology 
at local scales for some time to come. Achieving con-
sensus among stakeholders in the community remains 
a major challenge to GIS applications for sustainable 
development. GIS technology is increasingly playing a 
facilitating role for improved decision-making.
The greatest challenge for sustainable development in 
the less developed world is to bring the scientific ad-
vances of the information technology and geographic 
information revolutions to bear on problems of severe 
environmental degradation while at the same time im-
proving livelihoods. 
Sustainable development has been defined as the pro-
cess of balancing the need of humans for economic 
and social development with the need to protect the 
natural and built environment so that these needs can 
be met not only in the present, but in the  indefinite fu-
ture” (http://en.wikipedia.org, 2007). According to this 
definition, sustainable development policies encom-
pass three general policy areas: economic, environ-
mental and social. The relation between among has 
been shown in Figure1.

 Figure 1: Sustainable scheme
Source: http://en.wikipedia.org, 2007
On the other hand, urban information system provides 
various information on urban (facilities, urban planning, 
environment, disaster prevention, water supply, trans-
portation, etc.) for governances to perform effective ad-

ministration and decision-making. In order to establish 
security system for municipal and local governments, 
effective management of infrastructure should be pre-
ceded and the maintenance of the facilities by urban 
information system is very effective. Maps, statistics, 
and all the data that can be components of urban in-
formation system are produced and managed by each 
department (transportation, urban planning, water sup-
ply and drainage, environmental protection, etc.) Intro-
duction of urban information system can integrate all 
the information related to each other and make the use 
of information easier and more efficient.

III. The role of GIS for sustainable de-
velopment in Egypt
Geographic Information Systems (GIS) as a technology 
that could be used by Egypt, and by other countries, 
to assist with natural resource management initiatives 
and enable increased public participation in decision-
making.
In Egypt, many of the technical requirements for suc-
cessful GIS-based development programs already ex-
ist, and the incentives to use these tools, especially 
in the areas of water management, natural resource 
preservation and public participation, are very strong. 
Egypt’s major challenges in the successful use of GIS 
for meeting its sustainable development (SD) goals are 
twofold: first, Egypt has to build the capacity of its citi-
zens, governments, communities and the private sec-
tor to use GIS tools; and second, it must increase ac-
cess to the technologies required. 
GIS technology can help in identifying gaps and dis-
parities in service provision, and in drawing commu-
nities into the planning process. By helping create a 
sense of ownership, consensus, acknowledgment and 
transparency in the district level decision-making pro-
cess, GIS can be the vehicle for creating a community’s 
development potential.
The special importance of health for Egypt makes it a 
good example of an area where GIS could be used to 
advance the country’s sustainable development goals. 
For instance, GIS can be used in decision support sys-
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tems to help disease control and encourage cultural 
heritage conservation among communities at all levels 
in Egypt. GIS can also be employed to increase public 
participation in decision-making. For Egypt, participa-
tory GIS present an opportunity to increase monitoring 
of water resources and fisheries by local communities.
The Egyptian government has designed a number of 
useful GIS-based applications in different sectors 
throughout the country; however, the use of GIS is still 
limited and GIS remains, largely, a technology restrict-
ed to the public sector and academia, unknown to the 
majority of the public. At present, no dedicated depart-
ment or unit for GIS exists in any ministry or branch 
of government, save for a few experts and employees 
who are working under the umbrella of specific proj-
ects adopted by the government. Nonetheless, it is 
important to recognize that the Egyptian government 
has drawn on GIS technology in a number of promising 
projects, including the following examples: 
MCIT’s GIS effort
Ministry of Communication and Information Technol-
ogy (MCIT) has set up a geographical information sys-
tem (GIS) workgroup to develop plans and coordinate 
efforts with the Egyptian GIS community to introduce 
GIS projects in various business sectors, such as tele-
communications, the postal system and others.
The Educational Buildings Project
Ministry of Education initiated a project to develop GIS 
that would provide information on the status of edu-
cational buildings. The system today includes 360,000 
photographs and more than four million registers in-
cluding details about educational buildings and sup-
pliers.
The CAPMAS GIS
The Central Agency for Public Mobilization and Sta-
tistics (CAPMAS) developed a system that covers gov-
ernorates through a computer network. It enables the 
governorates to more easily engage in various plan-
ning and monitoring operations. The program provides 
maps for collecting census data and conducting sur-
veys; establishes a territorial GIS for governorates; and 

provides training on both geographical information and 
communications systems.
Egyptian Italian Environmental Cooperation Program 
(EIECP)
Led in partnership with the United Nations Development 
Programme (Egypt), this project aims to strengthen the 
capacity of national and local institutions and organi-
zations to effectively manage water resources through 
a fully tested decision support system (DSS).
 The MELMARINA Project: Making management tools 
for aquatic resources in North Africa
The overall objective of the project is the development 
of a lagoon ecosystem monitoring mechanism, which 
combines field surveys, long-term monitoring through 
field instrumentation and remote sensing with hydrau-
lic/ecological modeling.

IV. Problems of the use of GIS in devel-
oping countries

As most needs for GIS in developing countries are the 
same as in developed countries, there are some prob-
lems to fulfill these needs. The major constraints are 
probably the cost and the education constraints, but 
infrastructure and data constraints make the applica-
tion of a GIS a very time consuming process. It takes a 
great deal of time, even in industrialized countries, to 
introduce and to consolidate new ways of working.
1. Cost constraints:
We have to pay extra attention at the financial situ-
ations of developing countries, since they do not al-
low expensive projects to be carried out. GIS Tools 
are mostly programs, which are developed and sold by 
developed countries. As currency, exchange rates for 
developing countries are mostly very bad, these prod-
ucts are often very expensive.
The selection of the appropriate hard and software for 
a GIS is a delicate matter. In the initial state, it is of-
ten difficult to assess the exact functionalities required 
for the GIS to be used. In order to avoid unnecessary 
investments it would be unwise to tie the project to a 
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completely determined GIS environment. Starting with 
a very basic system is usually the cheapest and most 
efficient way. (Teefelen et al, 1992, p.103).

1.1 Software:
The most important thing to find out which software to 
use, is to find out which tools are needed. The appro-
priate technology should be low in capital costs and 
utilize as many local resources as possible and can be 
maintained without a high level of expertise (Burrough, 
1992, p.23). ESRI for example offers its  Version Arc 
View 8.2 at a Price of $1500 (http://gisstore.esri.com, 
2002), but for many purposes the Arc View 3.1 Version 
is enough which ESRI offers at an educational discount 
price of $250 (Davies,http://www01.giscafe.com/techni-
cal_papers/Papers/paper019/GISproj.php, 2002), which 
is reasonable also for poorer countries. In addition, the 
range of applications should only include the ones that 
are efficient and entail low risk. Examples of such ap-
plications are automated mapping, cadastral systems, 
natural resource management and location planning of 
public services (Ottens, 1992, p.33).

1.2 Hardware:
In addition, the hardware is a very cost intensive fac-
tor, but basic GIS can also be handled with older Hard-
ware. A case study in Uruguay proved for example that 
it is also possible to establish a full GIS with 486/66 
PCs (http://www01.giscafe.com/technical/papers/Pa-
pers/paper019/GISproj.php,2002). The goal for devel-
oping countries should be to establish a basic system 
as soon as possible and not to try competing with the 
most modern systems. The purchase of hardware and 
software encompasses only a small part of the finan-
cial cost, but it is also the one that is most likely to 
control (Teefelen et al, 1992, p.105). Another big factor 
is the cost of the workforce. Also, skilled labor is rare 
and because of that, the wages for such workers are 
quite high. Unfortunately, this is a factor, which cannot 
be changed easily. In addition, housing and infrastruc-
ture often require big investment but for the protection 
of the sensitive and expensive hardware, saving too 
much at this point can be dangerous.

2. Infrastructure constraints:
All electronic systems require stable power supplies 
and good air conditioned housing free of damp and 
bugs (Burrough, 1992, p.23). Many developing coun-
tries cover huge areas of land yet the people may be 
concentrated in a few small areas around large cities. 
To cover the whole country at a reasonable scale is not 
only very time consuming and expensive (Burrough, 
1992, p.24); it is also a problem that many areas are 
very hard to access and to find appropriate conditions 
for data collection in such regions can sometimes be 
almost impossible. In addition, many of those areas are 
too far away from commercial support services. When 
problems occur with the hard- or software, the compa-
nies are mostly too far away to give appropriate sup-
port.

3. Educational constraints:
In developing countries, there is still a high level of il-
literacy and only a few of them know how to work with 
computers. Although the number of computer training 
institutes is rapidly increasing, the number of people 
that have mastered computer skills is very low. The 
way in which this problem is dealt with varies. In quite 
a large number of GIS projects local staff is selected 
and sent abroad to attend GIS courses. In other proj-
ects, the training is conducted “on the spot” (Teefelen 
p.107). 
Both methods have the problem that they are very ex-
pensive, because it is either to import skilled people, 
which need to be paid much higher wages or pay the 
seminar-developed countries. As internet facilities be-
come more and more available also for countries, there 
is a third way to solve this problem: online seminars. It 
is only in the new computer based instructional prod-
ucts have appeared.
Companies like ESRI offer many basic modules free 
and further education (http://campus.esri.com, 2002). 
On 7 June 2002, Campus membership was 144,000 
members from 180 countries (Ospina, 2002, p.4).

4. Data Constraint
Very often an effective implication is hampered by the 
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limited availability of useful data. There are two as-
pects to this problem. The first is the pure existence 
of data; the second is the accessibility of existing data 
(Teefelen et al, 1992, p.105)

4.1 Existence of data:
Making maps as well as updating them is a costly and 
time- consuming activity, therefore detailed and cur-
rent maps are scarce (Teefelen et al, 1992, p.105). Of-
ten many field surveys have to be done to cover the 
whole area with at least a detailed topographical map. 
In addition, information about natural resources, soils 
and vegetation, climate and geology are often not 
available. In this case, it is important to know which are 
the most important information influencing decisions in 
the country. 
Moreover, socioeconomic phenomena like population 
density, growth, and movement tent to be much more 
variable and harder to predict than in developed coun-
tries. This means that also the maintenance of a GIS 
might involve more work. In addition, many of those 
countries are or were not democratically ruled. This 
means that especially information about the economy, 
literacy and poverty might be faked, so data has to be 
scrutinized if there is any possibility that data is not 
trustworthy.

4.2 Accessibility of data
In many countries that are ruled by a military dictator-
ship, good information is available, but not commonly, 
because they have been considered military secrets. 
Satellite imagery seems to help in this case, but as 
those countries mostly do not have their own satel-
lites, remote sensing data can only be purchased from 
developed countries. This does not only increase the 
dependency once more it is also a problem because 
the latest imagery is often not available for public use. 
Even if it is, you have to decide to purchase either 
cheap and old or new but expensive data. As data is 
the most important thing about a GIS, it has to be paid 
attention that the cost for things like soft and hardware 
and the availability of data stand in an appropriate re-
lation (Teefelen et al, 1992, p.105).

5. Political stability:
The idea of building a database of a country’s resourc-
es and of using that information to help plan and di-
rect the future development of the country concerned 
is only possible within the context of collective com-
mitment and political stability” (Burrough, 1992, p.24). 
Not only the financing of a project over a long period 
is very difficult; it is also hard to predict, how stable the 
political system of the country and its neighbors will 
be. As the installation of a fully functioning GIS takes 
a lot of time, there is a risk, that the project cannot be 
accomplished.

V. Case study: Distribution of public 
health centers in Cairo Egypt
The organizational structure of the Ministry of health 
consists of two functional structures: the administra-
tive structure and the service delivery structure. The 
government sector responsible for health includes the 
Ministry of Health, the Ministry of Education that is re-
sponsible for University Hospitals, other ministries and 
the public organizations responsible for teaching, hos-
pitals and institutions. 
The public sector includes the public organization for 
health insurance (HIO), the Curative Care Organiza-
tion (CCO) and other public sector organizations that 
provide mainly hospital services. The private sector 
provides its services through private clinics, polyclin-
ics or group practices managed by private physicians, 
nongovernmental organizations (NGOs) and private 
hospitals. 
Ministry of Health includes the administrative 
structure and the service delivery structure. There 
is a formal referral system in the Ministry of Health 
system. Today, most Egyptians have reasonable 
access to free primary health care provided by a 
government team of health personnel. The system 
operates through a vast network of more than 2209 
rural and 238 urban health units, 161 integrated 
hospitals, 337 women health centres, 164 mater-
nal and child health centres, 354 health offices, 214 
district general hospitals, 196 specialized hospi-
tals, fever hospitals and 13 teaching hospitals and 
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institutes. However, the government›s success in 
bringing modern primary health care within reach 
of most communities has not been matched by a 
similar success in increasing cultural acceptabil-
ity. The administrative organization of the Minis-
try of Health comprises the central headquarters 
and the governorate-level  health directorates. 
The main functions of the central headquarters 
include planning, supervision, and program man-
agement. The population portfolio, which was pre-
viously an independent Ministry, was merged into 
the Ministry of health in 1995. All functions of the 
central headquarters are divided into five broad 
sector divisions: 1) central  administration for the 
minister’s office, 2) curative  health services, 3) 
population and family planning, 4) basic and pre-
ventive  health services, and 5) administration and 
finance. 
In order to fulfil its responsibilities and achieve 
public health goals, MOHP has developed a health 
sector reform programme which aims to build on 
the strengths of the current health system and 
rectify the weaknesses. The health sector reform 
programme is based on the following guiding prin-
ciples: 
-Universality: The system aims to cover the entire 
population with the provision of a basic package 
of priority services. Every person in the country 
will have the same access to and benefits from 
basic health services.
-Quality: The standards of health services and fa-
cilities will be improved and assured, and diag-
nostic, clinical and nursing education and training 
will be enhanced. Professional and ethical treat-
ment, and public satisfaction and trust should 
characterize the health care system. 
-Equity: Financing for health services should be 
based on ability to pay, while the provision of ser-
vices should be based on need. All regions of the 
country and people of all income levels will have 
a fair share in the health system. 

-Efficiency: Allocation and mobilization of human, 
financial and infrastructure resources for health  
services will be based on population needs and 
cost-effectiveness. The government and citizens 
will obtain the best health value for the money. 
-Sustainability: The continuity, self-sufficiency 
and lasting establishment of the health services 
will be ensured, as will be the services for the 
health and well-being of future generations. 
In this paper, we select Miser El-Kadema area 
in Cairo. In this selected area, there are only one 
public hospital and four public centers as seen in 
figure 2:
- Dar El-Salam hospital
- Al-Zahraa Center
- Amer mosque center
- Abo El-Sawad center
- Ain Al-Sera center
Dar Al-Salam hospital  has all clinics but in the 
other four public centers there are dental clinics , 
pediatric clinics, and obstetric & gynecology clin-
ics.
Miser El-Kadema area is a very crowded  area in 
Cairo With a high population. But, we can see that 
the pubic health services is not sufficient for this 
high population in this area specially for the other 
clinics that is found only in Dar El-Salam hospital.

Figure 2 : Pubic centers in Miser El-Kadema area
There fore, we suggest to increase other types of clinics 
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in the previous public centers. In addition to increase 
the number of the pubic centers in this area. As seen in 
figure 3 we can increase anther two public centers

Figure 3: New public centers in Miser El-Kadema area

VI. Conclusion
GIS is a relatively recent and complex technology, 
which explains why it has not been used to its full po-
tential, especially in the health domain where it is ex-
tremely promising.
Hardware and software development has produced sys-
tems with functions and interfaces, which make them 
easier to use. It should be noted that GIS is not a tool 
designed to increase the quality of data. It is paramount 
to review all the steps in the information flow to guar-
antee quality and adequacy. Otherwise, the powerful 
tools of GIS can easily lead to misinformation and mis-
interpretation, particularly by someone unfamiliar with 
its use. Ecological fallacies, problems of scales, and 
propagation of error are frequent, and should be given 
serious consideration. In addition, GIS is not a magical 
solution to all the difficulties regarding information in 
health care, but is a powerful tool capable of transform-
ing the way with which information is dealt with.
Using GIS in developing countries is something that 
seems very unusual for many people, and the number 
of constraints show, that it is still a problem. However, 
nowadays there are a big number of GIS projects tak-
ing place in developing countries. Several standard PC 
packages have proven to be very useful in western or-
ganizations. These packages can also be used in de-

veloping countries for prototype purposes (Meijer and 
Kuipers, 1992, p.45). 
Many of the constraints seem very inhibiting in the first 
instant, but in many cases, there is a way to solve most 
of them. The important thing about a GIS is that it is not 
only a nice thing to make countries look more modern, 
it is a very good investment in the future of a country. 
GIS can be a cheap and effective way to improve de-
cision-making processes in developing countries, as 
long as one always keeps the goal in mind: The install-
ment of an appropriate GIS, not the competition with 
the latest technology.
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