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Introduction

Summary

Through the last twenty years, Globalization has been the main issue of in-
ternational arguments of economical issues and its effect on the third world
countries. There are a lot of researches that analysis the globalization issue and
its effect on developed countries, it is not possible to understand what is happen-
ing successive developments without reference to the phenomenon of globaliza-
tion, which has now become a frame of reference for all humanities and social
and political studies.

The end of twentieth century witnessed the change of governmental role in
infrastructure projects; it changed its role to supervisor on infrastructure projects
implemented by private sector through different methodologies of privatization
in infrastructure projects. The economy of Egypt faced a lot of challenges that
led to increase of private sector participation in infrastructure projects. Privatiza-
tion system in infrastructure projects was first initiated in the middle of 1980’s.
It aimed to improve quality of services provided to users, improvement of eco-
nomical efficiency of services and reduction of financial burdens on government
budget and development of local financial markets. Build Operate Transfer
(BOT) system is considered one of the main manifestations of privatization sys-
tems as a result of globalization in construction industry. It is accompanied by
the increase of private contribution in the infrastructure projects; consequently
the role of the government has changed to a supervisor committee. Large
Projects all over the world is managed by the BOT system since the middle of
the twentieth century, since the government now supervises the management of
large projects, which the investors are responsible of founding and managing
these projects.

Airports facilities are considered one of the most important facilities that
privatization system was applied on especially BOT system; because airports are
one of the most features that reflect the development of countries. Airports had
become one of the main features they compete to show their power and devel-
opment achievements; in order to introduce better and more entertaining servic-
es to customers. Airport planning, design and operation systems had changed a
lot through the past decade as a result of privatization of airport that was first
initiated in USA and then spread all over the world. Egyptian aviation industry
has 20 airports, divided in 5 categories; international, domestic-international,
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Introduction

domestic, training & BOT airports. BOT airports are only two of these airports
(Marsa Alam airport & Al Alamein airport) are privately operated under the su-
pervision of Egyptian government represented in the Egyptian Airport Compa-
ny EAC. Marsa Alam Airport and Al Alamein Airport were contracted to pri-
vate entities under BOT contract in 1998, as a part of council of ministries de-
velopment plan for Egyptian cities.

Chapter I examines the historical background of the infrastructure projects
in the world and the evolution of economy system in different ages and the im-
pact on infrastructure project, in addition to the methods of financing these
projects at various ages and the impact of globalization in infrastructure projects
over the last decade of the twentieth century and emergence of the concept of
privatization.

Chapter II deals with the historical background to BOT system and its
evolution through the ages and methods of participation and types of contracts
in used, then it discusses the privatization program in Egypt, explaining the
problems faced by infrastructure projects and economic systems change and
then addresses the BOT projects implemented in Egypt

Chapter III discusses privatization of airports, explaining its beginning in
the world and its development over the last decade of the twentieth century, its
impact on the movement of the development of aviation in the world and design
elements of the airports and their development until the advent of the concept of
"Airport City"; turning the airport into the center to attract investments and fo-
cus for development. It addresses the characteristics associated with the privati-
zation of airports and the strategic plans of airport BOT projects

Chapter IV deals with presentation of the case study of the airports (Marsa
Alam, El Alamein, Hurghada, Borg El Arab and Marsa Matruh) through three
different studies. First study presented a comparison between BOT airports in
Egypt, reviewing the possibilities of the airport and its ability to achieve the ex-
pectations of the project feasibility study. Second study presented an architec-
tural display of airports, taking into account the evolution of architecture in the
design of airports. While third study concerned with statistical overview of the
most important elements operating in different airports.
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This thesis aims to evaluate BOT airports constructed in Egypt within two
main aspects; first it evaluate these BOT airports according to their achievement
with respect to their primary expectations in the feasibility study stage; second it
evaluates these BOT airports according to their performance with respect to
number of governmental airports located near them and almost have the same
circumstances. This thesis aims to identify changes of airport industry and its
impact on airport planning, design and operation systems. It also aims to identi-
fy points of strength and weakness for the airport industry in Egypt, differing
from BOT airports and governmental airports and help to improve both airports
performance in the future.
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Abstract

This thesis aims to evaluate BOT airports constructed in Egypt within two
main aspects; first it evaluate these BOT airports according to their achievement
with respect to their primary expectations in the feasibility study stage; second it
evaluates these BOT airports according to their performance with respect to
number of governmental airports located near them and almost have the same
circumstances. This thesis aims to identify changes of airport industry and its
impact on airport planning, design and operation systems. It also aims to identi-
fy points of strength and weakness for the airport industry in Egypt, differing
from BOT airports and governmental airports and help to improve both airports
performance in the future.

The thesis concluded that BOT airports in Egypt are not necessary more
effective than governmental airports; if they were badly handled they will be
worse than any governmental airports. Private operated airports are more effi-
cient than governmental airports if they are right oriented towards the world
standard of airport operational aspects; because private sector have the ability to
direct the airport towards profitability & application of latest technology with
financial resources can't be afforded by governmental entities.
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Research problem

The Egyptian government offered number of BOT airport projects to pri-
vate sector and investors in order to construct new BOT airport projects in sev-
eral developing cities in Egypt. They aimed to achieve integrated development
for these cities. Since government could not afford financial cost of these
projects, the government offered these airport projects to private investors in
addition to other projects under supervision of Egyptian government. Only two
airports were provided to private sector at the beginning of last decade (Marsa
Alam Airport, El Alamein Airport).

The private investor in airport projects was the responsible for feasibility
studies of the airport showing future forecast for the operation process of the
airport. Marsa Alam Airport was inaugurated in 2001 while El Alamein Airport
was inaugurated in 2005 and so far there is no record about achievement of BOT
airport projects with respect to the forecast expected at the beginning of the stu-
dies, evaluation of airport BOT experiment in Egypt with respect to governmen-
tal airports, Further studies lack the comparison between BOT airports and go-
vernmental operated airports.

Research Goal

The research aims to evaluate BOT airport experiment in Egypt with re-
spect to governmental operated airport; to clarify points of strength and weak-
ness for BOT airports in Egypt to benefit from this study in the future; and also
clarify points of difference between governmental operated airports and private
operated airports in order to benefit from points of strength for both systems in
the development of these systems in the future.

Research scope and limitations

The study focuses on architectural process concerning the main items of
airport & accomplishment of airport to world design standards. It also focuses
on operation process of airport (rate of flights, rate of passengers, expansion
strategy of airport and mutual impact between airport and surrounding area &
revenues....ctc.
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Introduction

Cases studied projects was chosen by certain criteria; Marsa Alam Airport
and El Alamein Airport was chosen as BOT airports because they are the only
BOT airport projects implemented in Egypt; Hurghada airport and Borg El Arab
Airport was chosen for several reasons that can vary as follows; the airport is
located near BOT airport; it has same circumstances; the capacity of air traffic is
nearly similar to BOT airport.

Research objectives

The research has several objectives that helped in shaping the structure of
the research; they can be mentioned as follows:

1. Evaluation of BOT airports operational achievements with respect to ex-
pectations during study stage.

2. Evaluation of BOT airports and governmental operated airports architec-
tural aspects achievements with respect to world standard design

3. Evaluation of BOT airports and governmental operated airports opera-
tion process.

Research hypothesis

The research hypothesis that BOT airports in Egypt are more effective
than governmental operated airports during the operation process

Research methodology

The research followed two main methodologies.

e Theoretical Methodology:
The research followed the theoretical methodology in reviewing the

first three chapters; it reviewed the history of infrastructure projects, charac-
teristics of BOT system, and characteristics of airports privatization move-
ment.

1. Review background of infrastructure projects showing historical stages
passed by projects during the 20" century.
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2. Review of BOT system showing main characteristics of such system,
contributors, their goals and risks & historical background of BOT
projects in Egypt.

3. Benchmarking study for airport privatization movement, showing its
main features and influence on airport planning & airport privatization in

Egypt.

e Comparative Analytical Methodology:
The research followed Analytical to show points of strength and

weakness for BOT airports and governmental operated airports in Egypt.

1. Operational achievements with respect to expectations for BOT airports

2. Architectural aspects for BOT airports and governmental operated air-
ports in Egypt.

3. Operation aspects for BOT airports and governmental operated airports
in Egypt.
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Chapter 1: Infrastructure Projects

1. Chapter 1: Infrastructure projects

1.1 Introduction:

With the emergence of the concept of globalization in the middle of the
20™ century& the massive increase of population all over the world, govern-
ments faced a great problem in financing the infrastructure projects needed for
the expansions of societies, with the suitable quality and distribution to serve the
largest part of society. Governments was lacking to financial supports provided
by international institutions that used to provide financial loans to governments
but they faced a lot of difficulties in supporting large number of governments,
due to the increase of societies that fund can not cover. These circumstances
forced the international financial society to search for a solution to finance infra-
structure projects, and finally recommended the participation of private sector
accompanied by the supervision of governmental authorities, to guarantee the
interests of all parties, customers, private sector entities & governments’ entities.

The developing world needs for more financed infrastructure than can be
provided by domestic public finances alone. Around the middle 1980s a new
strategy based in the use of public-private agreements. Over the past two dec-
ades, the capacity of government to provide public services on their own in an
effective and efficient way is being questioned at different levels. Public servic-
es are seen as ineffective in resource allocation and poor in management. Public
sector is incapable of acting quickly to change, because of bureaucratic proce-
dures that constrict change trials to improve management and quality of servic-
es. It has recognized that conventional support to public sector through loans for
capital investment has not reached the desired results in reducing poverty.'

Developing countries found a strategy for solving the problem of infra-
structure, is to expand the use of public-private agreements in infrastructure.
This new strategy relies on public-private partnerships as a policy instrument to

1Franceys R, Weitz A. 2003. Public-Private Community Partnership in infrastructure for the
poor, Journal of International Development 15: 1083-1098. DOI: 10.1002/jid.1052.
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Chapter 1: Infrastructure Projects

attain multiple purposes such as adequate infrastructure, improving welfare, en-
hancing efficiency.’'

The developing countries need more financing for infrastructure projects
that cannot be provided by governmental finances. The cost of maintaining ex-
isting infrastructure and implementing necessary extensions for its coverage is
estimated by OECD? at 7 % of developing GNP, equivalent to about 600 billion
US Dollar per year. However, public spending on infrastructure in developing
countries is around 3 % only.

1.2 Globalization& change of Government role

The term refer specifically to economic globalization: the integration of
national economies into the international economy through trade, foreign direct
investment’. Globalization is usually recognized as being driven by a combina-
tion of economic, technological, socio-cultural, political, and biological factors.”

The United Nations ESCWA (Economical and Social Commission for
Western Asia) > has written that globalization "is a widely-used term that can be
defined in a number of different ways.. Globalization is not a new phenomenon;
it began in the late nineteenth century, but it slowed down during the period
from the start of the First World War until the third quarter of the twentieth cen-
tury. This slowdown can be attributed to the inward looking policies pursued by
a number of countries in order to protect their respective industries. However,
the pace of globalization picked up rapidly during the fourth quarter of the twen-
tieth century...”®

1United Nation 2002, Report of the International Conference on Financing for Development,
Monterrey, Mexico, 18-22 March 2002.

* Investment for African development: making it happen. Background information in support of
session 5 of the Roundtable: Encouraging Public Private Partnership in the Utilities sector: The
Role of Development, 25-27 May 2005, NEPAD/OECD Initiative.

3Bhagwati, Jagdish (2004). In Defense of Globalization. Oxford, New York: Oxford University
Press.

4Sheila L. Croucher. Globalization and Belonging: The Politics of Identity in a Changing
World. Rowman& Littlefield. (2004). p.10

> United Nations (ESCWA), ESCWA Study on Air transport in the Arab world, New York, 2007
SSummary of the Annual Review of Developments in Globalization and Regional Integration in
the Countries of the ESCWA Region by the United Nations Economic and Social Commission
for Western Asia
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Chapter 1: Infrastructure Projects

Globalization caused that the role of national state changed and decreased
its functions; in most cases the government should intervene effectively in the
national economic in order to protect it through unity of national market." The
international experience in globalization shows that globalization trend has
created new
demands from

Liberating the
Market

the
ment as a f

1t f
.Su © Globalization
ing global Economical

.. ‘ Impact ,

competitive- withdrawal in O ’
ness. Some of rivatization o

Assets

Government role

Figure 1-1: Globalization economical impact

Figure 1-1 shows the economical impact of globalization upon the eco-
nomical system; it participated in liberating of Markets all over the world, de-

pending on demand and supply. It also helped in the change of governmental

r()le fr()m Supervisory Role upon Total Control upon
Production Process Production Process

total control

upon prOduC- Decentralized in productior;\ Centralized pl’oductic;r;\\‘
. . (privatization) &delivery of services

tive units \ g

into a super- . ;

1 1 ‘ Distribution of Authorities el Uzl el Concentration of Authorities
Visory role as | of government ? : of government i
shown in
Flgure 1 '2 . Modern Market Domination upon Markets

Figure 1-2: Change of Government role’

United Nations development program for year 1999 stated that globaliza-
tion is tightly connected to contraction of time, place and disappearance of bor-
ders by linking people’s lives on a deeper and faster that what was happening

'Galal Amin, Globalization, Dar Al Maaraf, Cairo 1988.
2ol ) 5580 Al (Agial) Al e g pdie ) 8 Auaduaddl - jeas 3 Alled 4y jna 5 l0) sad dalew dll 2eal
* ibid
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Chapter 1: Infrastructure Projects

any time ago, and it is a process that don’t integrate economics only but also in-
tegrate culture and technology. Globalization can allow great opportunities
through refreshing trade, using new technology and expansion of foreign in-
vestments and growth of international markets."

The activation of private sector to share governments in infrastructure
projects doesn’t mean that governments will abandon its economical role, but it
is a way to change this role to be supervising production process instead of pro-
ducing by itself. There are a lot of services that private sector can’t afford such
services that are related to the government authorities such as police forces, ar-
my & etc...

Globalization has a lot of economical, informatics, media, and technologi-
cal, social, cultural, and political features as shown in Figure 1-3.

Globalization Economical Features

Spread of multinational companies
Change of government role through programs of restructure
Increase of international , technological between different countries
Increase of investment rate through borders
Internationalize of investment, production & services
Increasing the influence of international economical organizations

Increase of private sector participation

Figure 1-3: Globalization Economical Features *

1.3 Economic Systems Development

It become obvious through the recent economical conditions in different
countries the dependence on achieving development through markets mechan-
ism, after the changes in balance of economic forces that faced the world due to

! United nation development program, human resources report, 1999.
? Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998,

page 1
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Chapter 1: Infrastructure Projects

the change of concepts to count on market mechanism because of globalization
system that has been created. This forced a lot of developed countries to count
on privatization system as a part of markets mechanism, and then followed by
developing countries to apply privatization systems in infrastructure projects.

. Modern
Command ||» Free Market "» Mixed "» Market

Economy Economy

Economy Economy

Figure 1-4: Economic System Development '

Privatization systems revealed an important issue, concerning the role of
public and private sector in different economic systems. Privatization systems
require a free economy in order to achieve its goals, different economic systems
differ in their social, financial and regulations that regulates countries of differ-
ent social and political circumstances.”

1.3.1 Command Economy

It can be called cen-

tralized planning econo- Productive Fems Limitation of
. = . 1 gﬂbdt !_I'lﬂ
my. It is defined as the SAnTee
tem wh blic int Gl of oduckon
system where pu .1c n ?r- o caraieal & product
est overcomes private in- b . N
terest through govern-
R ”w .. | Government |
ment’s entities; 1t increas- b
5 Y = &
es the monopoly systems : 7 Limiation of
- i Restichons of i B price
for government entities in Rermcmal to customer
the society and disappear- CRnalal
.. supply and
ance of competitive be- = mand

tween productive entities.

Figure 1-5: Command economic system®

lca\)}SSJMLu) c@ﬂ\@.\ﬂ LILGJ‘)MJ\L!@M\—w@ﬁbﬁ%wﬁ)b!;&‘h@%\uﬂ daa)
5_aldl daals < 2003
2 ibid.
’ ibid.
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Chapter 1: Infrastructure Projects

Figure 1-5 shows the process of command economic system performed by
the government, which shows government total control of production process,
prices and quality of products. It has a lot of problems as the presence of black
markets, restrictions of personal freedom and difficulty of access of database
used for economic decisions.

1.3.2 Free Market Economy

It is defined as the depends on the concept that governmental entity is re-
sponsible for organiz-
ing economic affairs of

society. Free market

Producthoe
Firma

T = P | & v @ W E
economy relies on the H g '&_‘e* L -
free market, where %‘ f c“_.;.r""'m g
productive firms and § ‘f{; ﬁ_,#"”" ,:-:'
consumer are responsi- i y o2 :

. . H e g
ble for directing supply i v £

and demand, without . "
the interference of cidnccion

government to direct

the market.

Figure 1-6: Free Market Economy '

Figure 1-6 shows the process of free market economy preformed through
productive firms and consumer firms. It represents trends in supply and demand,
determination of productive quantities, price, and consumed quantities by con-
sumers without the interference of government.

1.3.3 Mixed Economy:

The mixed economy system is considered a system to compromise a mid-
dle solution between centralized system and free system. Government is identi-
fied as general authority that is considered the source of decision making to
achieve general and political goals, & has the right to exercise some productive
and marketing economic activities.

lca\)}SSJ‘ULuJ c&,ﬂ;ﬂ\&,}.\.\“ LILGJ‘)MJ\L!@M\—w@u\aﬁ%‘)@&)b!}ud\amw\ daa)
5_aldl daals < 2003
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Chapter 1: Infrastructure Projects

In mixed economy system as shown in Figure 1-7, government out of its
traditional activity and shares the private sector in operation of economic activi-

ties. public sector
activity that is re-
sponsible of execu-
tion of national eco-
nomic activities, and
private sector activi-
ty that is responsible
of execution of pri-
vate economic activi-
ties.

Mixed Econamy

Sharirg 81 markal wihout ¢ cmgplate

Private sector |
Activity |

Compattteanise

Public sector
Activity
Public service
' Sector . .
g A

(1Y '.'".',

-
h':::"""u

Tt = ey

Figure 1-7:

1.3.4 Modern Market Economy:

Mixed Economy System '

Modern Market Economy is the system that aims to correction of national

economic trend and
transfer national econo-
my to system that de-
pends on the market to
achieve correction of na-
tional economic from
economic  recession.’It
aims to expand the base
of private sector and re-
habilitation of national
economic through priva-
tization system.

' .F'Iﬂﬁ.ll.“tl'-'t Flrm's'i

Government
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Figure 1-8: Modern Market Economy *
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> Paul A. Samuelson, William D. Nordhaus Economics, Fifth Edition, McGraw-Hill Inc, USA,

1995.
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Chapter 1: Infrastructure Projects

Figure 1-8 shows the process of modern market economic system, it
shows the participation of private sector in infrastructure projects and the role of
government in supervising over the market activities.

1.4 Infrastructure:

Infrastructure is defined by the basic physical and organizational struc-
tures needed for the operation of a society or enterprise, or the services and fa-
cilities necessary for an economy to function.’The term typically refers to the
technical structures that support a society, such as roads, water supply, sewers,
power grids, telecommunications. In some contexts, the term may also include
basic social services such as schools and hospitals.’

It also defined by "...both specific functional modes - highways, streets,
roads, bridges; mass transit; airports and airways; solid-waste treatment and dis-
posal; electric power generation and transmission; telecommunications."*Infra-
structure projects are defined by group of buildings, networks & services found
in cities & civilized regions, social & economical and it is represented in prod-
ucts and services characterized by monopolization.’

Infrastructure global definition includes all services& buildings, the gov-
ernment usually take responsibility of affording such services & construction
those buildings & operating those services. World bank report for year 1994°
stated that developed countries invest at present 200 billion dollar per year in
infrastructure projects; this represent 4% of total GNP and fifth its total invest-
ments. Through last two decades, large accomplishments are achieved in con-
struction field in different countries.

'Infrastructure, Online Compact Oxford English Dictionary,
http://www.askoxford.com/concise oed/infrastructure (accessed January 17 2009)
? Sullivan, Arthur; Steven M. Sheffrin (2003). Economics: Principles in action. Upper Saddle
River, New Jersey 07458: Pearson Prentice Hall. p. 474. ISBN 0-13-063085-3
*Infrastructure, American Heritage Dictionary of the English Language,
http://education.yahoo.com/reference/dictionary/entry/infrastructure (accessed January 17 2009)
* Infrastructure for the 21st Century, Washington, D.C.: National Academy Press, 1987
>Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998
6 Al aY) e il 5 daa il ol A dea 5 dpaiill dal (e Apulu) A callall 3 Gl e 58 o Jsall el
1994 5_alall iy laill
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By the early 1980’s, large numbers of developing countries were having
trouble financing their foreign debt; because the 2" half of 20" century wit-
nessed population grew even faster than ever before reaching 6 billion in 2000".
In addition, the International Funding Monetary stated that for 1981 the total
balance of payments deficit of the non-oil-producing developing countries will
rise to $ 97 million, from $ 86 million in 1980.

According to Amex, the London unit of the American Express Interna-
tional Banking Cooperation, lending by Arab banks in the first seven months of
1981 jumped by 78 percent over 1980 levels.” In 1984, many of the world’s de-
veloping nations continued to grapple with problem of repayment of staggering
foreign debts; due to rise of oil prices all over the world, strong relation between
dollar and world economy, high increase of inflation rates.’

1.4.1 Types of infrastructure projects

Infrastructure projects can be divided into several categories according to
its targets & goals as

shown in Figure 1-9. '
Infrastructure Projects

Economical in- — 1
. Economical Social
frastructure includes Infrastructure Infrastructure
arc the ideal infra- r 1 2 o
structure that privati- Public Facilities Public Work Services
zation system can be .
. y —| Communications | -I Dams | Educational
applied on.
—| Drink water projectsl -I Water canals | Health
= Drainage Projects Roads Social
Figure 1-9: Types of Infra- Rubbish Collection Railways
structure Projects *°
Natural gas Airports
Ports

!'Lester Brown, The Population Challenge article, Encarta yearbook, 2000
j International Banking and Finance Article for year 1981, Encarta Encyclopedia, 2009

ibid.
* tae il 5 daa il o) paY) des i — deiill Jal e Al Al rallad) B Al o — Jgall i)
1994 5,818 ¢y jlaill o) jaY)
SBaffes, John, and Anwar Salah. Productivity of Public Spending, sectoral Allocation choices,
and Economic growth. policy Research working paper 1178. World Bank. 1993
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1.4.2 History of Financing Infrastructure Projects

The appearance of contemporary infrastructure projects is related to the
appearance of industrial revolution at the beginning of nineteenth century, this
period witnessed the usage of technology provided by industrial revolution in
construction of infrastructure projects.

Financing infrastructure projects have gone through different regular stag-
es in most world countries under the influence of economical theories, we can
summarize stages of financing infrastructure projects to four main stages as
shown in Figure 1-10.

Complete Organization & . .. .
- Nationalizing Private
freedom of regulation of . P
. . infrastructure participation
economic infrastructure
1800 - 1850 1850 -1945 1945-1980's 1980's - present

Figure 1-10: Development stages of fiancing infrastrucuture projects'

1.4.2.1 Complete freedom of economic stage

This stage started at the beginning of nineteenth century until the middle
of nineteenth century, since it started by individual initiatives and evolution of
small projects financed by personnel and families, infrastructure projects &
providing countries by power using gas and coals through small institutions.

This stage is characterized by complete economics and total financial for
infrastructure by private sector, especially in UK where the industrial revolution
started.”

1.4.2.2 Organization and regulation of infrastructure stage

This stage started in the middle of nineteenth century until World War II.
Government of most countries realized the importance of infrastructure and its
relation to economical revolution and welfare of society, they also realized the
transfer of infrastructure providers into monopolists, and their dominance of
services provided to public and control of service price at the expense of public.

Governments of different countries at this stage aimed to regulate and or-
ganize infrastructure projects, in order to direct infrastructure projects to guaran-

! Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998
? ibid.
11|Page



Chapter 1: Infrastructure Projects

tee the benefit of all society consumers. Some of governments started to facili-
tate proceedings for investors in order to construct more infrastructure projects
in different regions.'

In Egypt, before 1952 the private sector was dominating a lot of economi-
cal activities besides foreign investments in different fields, private sector was
dominating financially and administratively on most public facilities.

1.4.2.3 Nationalizing infrastructure Stage

This stage started at the end of World War II and ended in the middle of
1970’s. In Europe where the war destroyed large sector of its infrastructure, and
government was responsible for the reconstruction of infrastructure system to
rebuild the country infrastructure all over again.

In the third world like Egypt, this period witnessed the nationalizing of
private sector investments in Egypt after 1952 revolution. Egypt started to mi-
nimize the role of private sector in Egypt especially the foreign investments,
such as nationalizing Suez Canal. Egyptian government was directed towards
the construction of national projects; such as high dam, iron and steel compa-
nies, sugar companies, etc...

All facilities and companies were operated by public sector between
years1961 to 1973. They were characterized by mismanagement and inefficient
management systems causing the loss of most companies and inappropriate
usage of these infrastructure projects.’

1.4.2.4 Private participation stage

This stage started by increasing private participation in infrastructure
projects at the middle of seventeenth, as privatization was first used in the united
states of America where they started restructuring infrastructure then followed
by privatization in Great Britain, Chile, New Zealand, and turkey at the begin-
ning of eighteenth.

1 Brigham, Egugene F. and Louis C. Gapenski, Financial Management, Theory and Practice,
New York, the Dryden Press 1977.
2 El Salmi, Ali, Private Sector Management: An analysis of decision-making and employment
policies and practices in Egypt, UNSP, 1980
’ ibid.
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In Egypt and after war of 1973, government started liberalization of the
economy and take legal actions necessary for such policy. Privatization system
started to be used at the middle of eighteenth by selling public sector companies
that faced obstacles and problems in operation.'

Egyptian government declared in the middle of 1991 its commitment to-
wards economical and financial reform program after it reached an agreement
with International Monetary Fund about privatization program in Egypt.”

1.4.3 Types of Infrastructure Finance

Infrastructure projects are
characterized by being large
complicated projects with large

cost, these forced governments to | Financing Infrastructure |
finance these projects for two [ 1 1
reasons; firstly financial capital | Governmental Private Sector
required to construct [ L ] |
infrastructure | Direct Finance | |Foreign Assistance

Partnership between
private sector and
public sector

projects; secondly Governmental

Direct financing AEmeEDEEs
ways to cover these

costs. Types of infra- Financing using Financial grant

structure finance sys-
tem can be classified
as shown in Figure 1-11.

Financing from Direct beneficiaries

Figure 1-11: Types of Infrastrycture Finance *

1.4.3.1 Government'’s direct financing:

Governments are responsible for financing infrastructure projects directly
from the government general budget. Governments impose taxes on citizens re-
lated to infrastructure projects.

U ol i€ Al ddgiasl) il cile g pia jUa) 8 dadcadll — a8 Allad 4 pias 3500) sa cdales el el
5,8 dasla < 2003 ) )

T laldl" 5505 peae 6 Aalad) lupul) 5 alall gLl 1989 | 8 siall JWaS Jpadll 2o 3 gana (JpaiE Sl
raa AaBY) K " pian A aldll g lkdl) g dalall

*Heggie, Tan, and Micheal Quick; A frame work for analyzing Financial performance of the
Transport sector working paper, World Bank, Washington, 1990
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1.4.3.2 Government financing through foreign assistance:

Governmental financing through loans from other countries or internation-
al organizations or local financial bodies due to increase of cost of infrastructure
projects that exceed the ability of the government general budget.

1.4.3.3 Financing by private sector:

This system is characterized by providing governments to the private sec-
tor different types of partnership contracts between public & private sectors; in
order to provide infrastructure projects to citizens by guaranteeing outcomes of
such projects over the public sector from quality and cost of service provided.

1.4.4 Infrastructure financial problems

Despite achievements accomplished through last decades in infrastructure
projects, that infrastructure projects face great problems now a day as shown in
Figure 1-12.'Infrastructure projects also need large budget for new investments

specially to match
. . e ~
ogical development of im- Technological Increase of Increase of
. 9 |::> Infrastructure <::| inflation rate
plementation ways and to Development projects cost
overcome the increase of N ] <
inflation rate. Developed
. Infrastructure
countries also suffer from problem
infrastructure problems as T
- ~
well because of great pres- Difficulty of Decrease of Difficulty of
increasing loans Governmental imposing new
sures on budgets and lack 9 '::> revenue <:' ptaxegs
of possibility of imposing \ /

new taxes.
Figure 1-12: Problems Infrastructure Projects’

World Bank report for year 1994°, entitled by “infrastructure for develop-
ment” discussed the problem of infrastructure projects especially in developing
countries. This report summarized the problems facing infrastructure projects as

! aae ¢l }:u,;)zue\)f‘ym;):_w| Jal e Tl Al calladl 8 dpeiil) e 88— gall Gl
1994 5 8Ll &y jladll ol aY)
*Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998
3 aaY) e il 5 daa il Al e dea 5 el Jal (e Apalu) A callall Gl e 5 o sl el
1994 5 8l & jladll,
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Low efficiency of operation represented in shortage of production, and ineffec-
tive use of workers; Negligence of maintenance: represented in insufficient fund
required for such purpose; Low financial efficiency represented in inefficiently
financial management; Failure to respond to public demands represented in re-
petitive mistakes of services, Negligence of incapable public sector & Ignorance
of harmful influences on environment.

1.5 Privatization

Privatization definition is considered one of the most confusing definitions
despite world wide spread usage of it. Privatization is just like other large defini-
tions, it may contain content in more than one definition, and there is no agreed
definition for privatization. It is defined as the transfer of enterprise ownership —
in whole or in part — from the state to private hands." While there is a general
agreement that stated the sale of government represents privatization. It is also
defined as the act of reducing the role of government or increasing the role of
the private institutions of society in satisfying people’s needs; it means relying
more on the private sector and less government.”

Developed countries faced large stresses at the middle of 1980 because of
debts crisis, followed by decreasing the external funding for these countries, so
that they are obligated to apply a developing program in order to change eco-
nomical policies followed at these days, they followed a system of decreasing
expenses and increasing of revenues, this where privatization system took place
to minimize financial burdens’

1.5.1 Privatization objectives:

There are a lot of objectives that government and private sector aim when
they started to use privatization system, these objectives must be achieved in
order to guarantee the success of privatization system as shown in Figure 1-13.

' E.S. Savas, Privatization and public-private partnerships, New York: CQ Press, 2000.
2 -
ibid
31999 _alall dalall pilial) il ga y shai 5 = Slaaal ey oY) Apaiill Ay jal) adaial)
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Privatization
Objectives
]

Government Private sector
objectives objectives

Improvement of economical efficiency of
services

Increase the profit

Satisfaction of services
users

Reduction of financial burdens

Expansion and dependence of private
sector in growth Risk allocation

Development of local financial markets

Transfer of latest technology through
private sector

Figure 1-13: Privatization System Objectives'

There are a lot of principles that must be achieved to guarantee the success
of partnership between government and private sector, > as shown in Figure
1-14. These principles determine the main aspects need to be achieved in Public
Private Partnership that leads to the enrichment of relation between government
and private sector. These principles guarantee the efficiency of services pro-
vided to customers and protect the investments spent in such projects.

)
itment
Governement ) \
.. sfull
N ntinuity PagarCrship
Private sector ]
%nsparency /
—

Figure 1-14: Principles of Partnership between Public private sectors®

' SH & E, International air transport consultancy, Airport Privatization, KMPG PPP Transport
international conference, October 2007.
2 o i€a Al gl Al e g pia ) (8 deadiadll — jiaa 8 Allad d yoas 503 gad dalen 2ad) deal
5,8 dasla < 2003 ) )
’ ibid.
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1.6 Privatization System

Privatization systems in different countries are classified into different
classifications according to the role of government in privatization system and
according to the types of agreements between parties of private sector and pub-
lic sector.

1.6.1 According to the role of government

Government participation in society and economy in various forms is ne-
cessary. It aims to establish rules for an increasingly interactive urbanized na-
tion; and to regulate natural monopolies. There are three main systems of priva-
tization  classified
according to the
role of government -
in privatization sys-

tems'. i
Displacement )f

1-15 Types of Privatiz a-
tion system according to role of government

Privatization
according to
role of
Government

u» Delegation

1.6.1.1 Delegation

This system is
recognized that gov-
ernment has the re-
sponsibility and over-
sight but uses private

1

. Delegation
sector for service de- g

livery. It requires a
contining active role
for government.

i\

e"‘

-

Mandate

Figure 1-16: Delegation Privatization system '

' E.S. Savas, A taxonomy of Privatization Strategies, Policy Studies journal 18 (2): 343-55
(1990)
* E.S. Savas, Privatization and public-private partnerships, New York: CQ Press, 2000
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1.6.1.2 Divestment

Divestment can be identified that government abandons its responsibilities
of infrastructure projects to the private sector. It requires a direct act by gov-
ernment but it is a one-time event. The asset is either sold or given away.

Divestment

system is divided
into three N
categories as =

1-17.

Figure 1-17: Divestment Privatization system '

1.6.1.3 Displacement:
Displacement is identified that private sector grows and displaces a gov-
ernment activity. Displacement is a more passive or indirect process that leads to

government
ing displaced
more or less *
gradually by the

. 2 . .
private sector”. ﬁl Displacement “»

Ds placement can
be classified as 4

shown in Figure
action
1-17.
Figure 1-18: Displacement Privatization system

1.6.2 According to type of agreement:

The provision of infrastructures and public utilities has under gone major
changes through last two decades with many developing countries choosing to

' E.S. Savas, A taxonomy of Privatization Strategies, Policy Studies journal 18 (2): 343-55
(1990)

2 Paul Starr, “The Meaning of Privatization”; in Sheila B Karerman and Alfred J. Khan, eds,
Privatization and the Welfare State, Princeton U. Press, 1989, 24.

*E.S. Savas, A taxonomy of Privatization Strategies, Policy Studies journal 18 (2): 343-55
(1990)
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move away from the traditional public sector model of service and to introduce
private sector participation. As the role of public sector decreases and role of
private sector increases, the role of public sector changes into a provision in an
agreement between public & private sectors, in order to provide services to cus-
tomers. Privatization systems differ according the type of agreements between
public & private sector. The agreements between public-private sectors can be
classified into six forms.'

=

=
Greenfield Management
~ wly

Privatization
according to type
of agreement

//“

¢
Short Term
Service
Figure 1-19: Privatization systems according to type of agreement *

1.6.2.1 Short term service contracts:

It has atypical duration from 6 months to 2 years;’ specific tasks are con-
tracted to private sector. Service contracts are characterized by providing the
opportunity to benefit from private sector.

1.6.2.2 Management contract:

This contract has a typical duration from 3 to 5 years. Management con-
tract is an arrangement by which a private company is authorized with various
types of tasks.

'Franceys R, Weitz A. 2003. Public-Private Community Partnership in infrastructure for the
poor, Journal of International Development 15: 1083-1098. DOI: 10.1002/jid.1052.

*E.S. Savas, Privatization and public-private partnerships, New York: CQ Press, 2000
?Argentino Pessoa, Public-private sector partnerships in developing countries, FEP Working
Papers, N.266, Feb. 2008, p 9.

o)y 530 Ay giatll Al e g e ) 8 duadiadl) - jeae 8 Al Ay s b)) sad dalaw dll deal
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1.6.2.3 Lease contract:

This contract has a typical duration from 10 to 15 years; private company
can lease the asset of a utility, and maintains and operate them, in return for the
right of revenues.

1.6.2.4 Greenfield projects:

This contract has a typical duration from 15 to 30 years and varies accord-
ing to the agreement between parties, depending on the satisfying period of pay-
back period of the private sector, who takes on the commercial risks.".

1.6.2.5 Concession:

This contract has a typical duration from 25 to 30 years.” Public sector
owns the assets, but it contracts with private sector for operations, maintenance
and investment. it is considered an older form of BOT idea where the private
sector contracts with host government to build and operate an infrastructure
project for an agreed period could be called Concession period where Private
sector is responsible for full commercial risks.’

Table 1-1shows different responsibilities aspects of government and pri-
vate sector in different privatization contracts.

Table 1-1: Responsibility in Different Privatization Contracts*

s Owner- Investment | Revenue Execution Operation
Responsibility . . . . .
ship financing risk investment &maintenance

Service Public Public Public Public Private
Management Public Public Public Private Private
Lease Public Public Private Private Private
Concession Public Private Private Private Private
Greenfield Private Private Private Private Private
Sale Private Private Private Private Private

' Argentino Pessoa, Public-private sector partnerships in developing countries, FEP Working
Papers, N.266, Feb. 2008, p 10
?Argentino Pessoa, Public-private sector partnerships in developing countries, FEP Working
Papers, N.266, Feb. 2008, p 11
* Ahmed A. Abbasi — Prof. Moheeb El Said, Private infrastructure approach: BOT projects in
Egypt, 3" international conference for building and construction, Cairo University, 1996, Cairo.
401997 5 5€H o jla peac A ppeail) GEIM jaige co il sl Cile 5 pdia A deadiadll Jila ) gl ae deal
5 alil) ) )
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2. Chapter 2: BOT Projects in Egypt

2.1 Introduction

BOT refers to; Build - a private company or consortium agrees with gov-
ernment to invest in infrastructure projects; Operate - the private sector owns,
maintains and manages the facility for an agreed concession period; transfer -
after concession period the company transfers ownership and operation of facili-
ty to the government.'

Build Operate Transfer projects involve a private sector company usually
a consortium led by an international construction company that finances, builds
and operates an infrastructure system for a fixed time during which the govern-
ment has a regulatory and oversight role, BOT projects generates enough reve-
nues to cover the project company’s investment and operating costs plus an ac-
ceptable rate of return on capital usually ranges between 15% - 20%. BOT
project were originally conceived to transfer commercial risks to the private sec-
tor and thus free government funds for other uses.

This system is considered a form of financing projects given by the gov-
ernment (donor) to one of private sector entities for certain time which is called
the project company the right to design, build and operate certain project sug-
gested by government, besides that the commercial exploitation for several
agreed years, that are sufficient enough for project company to recover the cost
of construction besides achieving acceptable profit from the income of the
project. The project’s property is transferred according to terms of contract to
the donor without any charges.’

2.1.1 History of BOT System

The roots of BOT projects returns to what is known as concession con-
tracts or agreement, which were spread at the end of 19" century and beginning
of 20™ century in France and other countries, where France government used

1Khan, Ammad Hassan-jamil, Misbah and Sattar, Mudassar. The trend of Build Operate Trans-

fer (BOT) Projects in Pakistan. First international conference on construction in developing

countries. August 4-5 2008. Pakistan.

21999 - 5_alal — ¢gadl Jsal) o jliiuy) 3S 5l -BOT Jsadll 55 0ay) 5 apdill allai - S jrem dess
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these contracts to construct railway projects, electricity power stations, and wa-
ter supply projects. At the middle of 1980’s and especially in 1984, it received
two important developments in the application of this system.

BOT system was applied through implementation of the Channel Tunnel
that connects between England and France, this agreement was between both
British & French governments on one hand and Eurotunnel Company on the
other hand. Second, the invitation of prime minister of Turkey then Turgat Ozal
to use this system in implementation of infrastructure projects in Turkey, cre-
dited to him the first of use the term “BOT” to refer to this type of projects.

Governments started to use BOT system in financing and operating infra-
structure projects as a result of the world change of economic theories, and es-
pecially after the collapse of central planning theory in the Soviet Union and
east Europe, and after the financial crisis that faces different countries in most
industrial communities. BOT system usually is used as a part of economical
process aiming to liberate economics & transfer to market economy through
program for privatizing public sector.'

Egypt started to know and use Concession system in the middle of 1940’s
where suburb of Heliopolis was supplied by electricity and water and tram lines
according to concession system. Suez Canal is considered one of the most fam-
ous examples of concession system in the end of 19" century. This system dis-
appeared from Egypt after 1930°s of 20" century and specially in infrastructure
projects, applying this system was confined to different agreement in the field of
exploration of natural resources specially oil.”

BOT system is a solution for financing infrastructure projects, under
which the government get an established projects without the need to borrow or
to increase the government spending and increase of loads over general budget.’

AL — ol AN dige — 1996 Ja —
2‘5\)_935)“1.“‘) cw\w\ &LLC})MJUQ!@M‘—H@MM@)AEJ‘A!F‘%MM‘ daal
5l dxals < 2003
3RS — o)y g Al — Jaill g Jadil) 5 Uil o ghe kil aladtny JelSie ol el i — el 5 3le deae
2000 - (el e Aasla — dutigl)
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2.1.2 Types of BOT systems:

BOT projects used in the construction of mega projects of infrastructure
such as transportation projects appears clearly where governments would not
afford financial fund of such projects since the private sector is responsible for
the financial fund. The project is transferred to the government at the end of
agreement period without any charges as shown in Table 2-1.

Table 2-1: Institutional Arrangement for BOT system '

Term Abr. Term Definition
Transfer BT Build and Transfer
immediately | BTO Build, Transfer and Operate
BOT Build, Operate and Transfer
Transfer BOT Build, Own and Transfer
After BOOT Build, Own, Operate and Transfer
Concession | BLT Build, Lease and Transfer
period BRT Build, Rent and Transfer
ROT Rehabilitate, Own and Transfer
DCMF Design, Construct, Manage and Finance
BOR Build, Operate and Renewal of concession
No transfer DBFO Design, Build, Finance and Operate
BOO Build, Own and Operate
ROO Rehabilitate, Own and Operate
MOO Modernize, Own and Operate

Table 2-1show the abbreviations for different types of BOT system. BOT
system is considered an alternative system in financing and construction of in-
frastructure projects instead of ordinary system applied in most countries.

2.1.3 Contributor in BOT Projects:

Although BOT projects differ from each other clear difference, they are
connected in different points and shares different faces, Figure 2-1shows the
contributors in BOT projects and the contractual agreements that bonds contri-
butors together. The partnership between contributors through contractual
agreements is based on commercial basis that guarantees specific and accurate
reviews for the project aims and feasibility. The contributors in BOT projects
are listed as follows:

'Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998
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Project contract

Investment share

Revenue

<« Construction
contract

Loan Service

Maintenance |,
Contract

!

Service
Provided

]

Figure 2-1: Contributors in BOT projects’

2.1.3.1 Host government:

Government’s role is responsible for supervision of private sector through
and after implementation of infrastructure projects. Government must ensure the
presence of stable political legal to encourage the private sector investments at
the long run of projects.’

2.1.3.2 Project Company:

Project company is called for the entity that formed by private sector to
implement the project.” The consortium may consist of group of investor, con-
tractors, and operators, financing entities, resources and equipment suppliers.

2.1.3.3 Financier:

It is required from private sector to do great effort at international and lo-
cal financing agencies in order to get the needed finance required for implemen-
tation of the project. Project Company pays the loan from the revenues of the
project through providing products and services to customers.”

DAl Al Gle 5 e i A) Ja 5 dariil) 5 oLl o gie ala aladin JelSie allai el el 5 3le deae
el (e daala | Ruadigl B o) 550 Al (falil) Jsall b

> ibid.

> ibid

*Augenblick Mark, - Custer B. Scott Jr. - 1990- the Build, Operate and Transfer (BOT) Ap-
proach to infrastructure projects in developing Countries — Policy Research And External Affairs
Working Papers 498 — The World Bank — Washington.
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2.1.3.4 Construction Contractor:

The construction contractor may be a part of project consortium. It takes
construction and completion risks on time within budget and to specifications.
Project Company entrusts private company (contractor) to implement construc-
tion works.'

2.1.3.5 Operation and maintenance contractor

Operator is expected to sign a long term contract with the project company
for safe operation and scheduled maintenance of the project. Operator may also
share equity into project but usually they tend to accept little risk in the form of
capital or expenditure.”

2.1.3.6 Investors

Investors may be company, partnership, a limited partnership, a unit trust,
joint venture & combination of one or more. It is always necessary to ensure that
proposed investors in infrastructure projects have sufficient powers to enter into
relevant contracts and perform their obligations under those contracts.

Table 2-2: Responsibilities of BOT Contributors®

Project Contributor | Responsibility

Host Government Initiate, approve, monitor and control the project directly to safe
guard the public funds and interest.

Project Company Design, Construct, Operate, handle project risks, provide service
to users.

Financer provide financial loans to project company in order to implement
the project

Construction Con- Construct project within fixed time construction contract.

tractor

Operation & main- Operation and maintenance Administration of infrastructure

tenance contractor projects.

Investors Participation in investment of infrastructure project.

lmummmu,ﬁmmg)dmjm\”w Sgic alai aladin JalSie ks sa el ol deas
ol e Axala | Al IS o)) ¢3S0 Al | (Apelil) Jpall
6.1 S. Mubin& A. Ghaffar, BOT Contracts: Applicability in Pakistan for infrastructure develop-
ment, Pak.J. Engg& Appl. Sci. Vol. 3, Jul 2008, P33-46
3@uy1w\am}ﬂwg)dmjm\ﬁm asic ali alainy JelSie plas gl lall g5l 2aae
Gl (e daala | Auadigh B o) 53S0 Al (Aalil) Jsall b
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2.1.4 Contracts in BOT system:

BOT systems contain different types of contracts and agreements between
different contributors of BOT project. Contracts and agreements used in BOT
system is the same traditional agreements used in the implementation of infra-
structure projects. These agreements should be well prepared by experts in order
to achieve BOT system goals

2.1.4.1 Project Agreement:
The host government is responsible for the development of terms of this

agreement and

posed for investors Project Agreement

at the tender stage, Conﬂnlltment

. | |
then signed after a ,_I_Government | Private Sector

company wins the

tender. The pI'Oj ect Grant commitment to the |__| Environmental protection of
. project company Project
agreement contains
commitments and G ! Reporting to the supervision
. company access to the — : )
rights for both par- site authority on the project

ties as shown in Design, development,

= financing, construction,
operation and maintenance

. Determine the method of]
Flgure 2-2. payment revenues

Figure 2-2: Project Agreement Commitment '

2.1.4.2 Consortium agreement:

BOT projects are usually large projects with different specialties that a
single company faces a lot of difficulties to take responsibility of such large
project, so group of companies are united in a consortium that is defined as the
project company in BOT system.

2.1.4.3 Finance Agreement:

Finance agreement is signed between the Project Company and different
finance sources, which are probably commercial banks. It is difficult to get this
type of finance because the government is not a part of this agreement, commer-

'Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998
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cial banks finance infrastructure projects with a guarantee of revenues of the
project.

2.1.4.4 Construction contract:

Construction contract is signed between Project Company and contractor,
who may be a part of the consortium that represents the project company itself,
the project company is responsible for choosing the suitable type of construction
contract to be used in the project according to concession requirements and con-
ditions.

2.1.4.5 Other contracts:

BOT systems contains other contracts signed by the project company in
order to fulfill its commitment towards the implementation of the project ac-
cording to the project agreement, these contracts are same traditional contracts
used in construction field, these contracts may increase or decrease according to
the project nature:

e operation & maintenance contracts
e insurance contracts
e guarantees

2.2 Risk transfer:

Project risks include all factors that cannot be definitively predicted and
incorporated in the project costing. In large-scale infrastructure projects, typical
risks include unpredicted engineering problems as shown in Table 2-3.

Table 2-3: types of risks in BOT projects’

Risk Description

Construction risk Related to design problems, cost overrun & project delays

Financial risk Related to variability in interest rates, exchanges rate and other
financial factors

Availability risk Related to continuity and quality of service provided and in turn
depend of “availability” of an asset

Demand risk Related to ongoing need for the service

Residual value risk Related to future market price of assets

! project finance and risk management course, public private partnership, Cambridge, march
2007
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Private sector has stayed away from infrastructure projects due to high
risks involved in these projects. Recently, when BOT system appeared the pri-

vate sector started to have
the will to participate in
those projects if the gov-
ernments or international
financial institutions as-
sume significant portion of
project risks. Governments
in BOT system is required
to carry out most of risks as
shown in Figure 2-3.

Public Private
[ ———
Design/ Build D/ B/ Finance D/ B/ F/ Oper- Build-Operate-
ate Maintain Trans./ Con-
cession
Regulatory Regulatory Regulatory Regulatory
Approvals Approvals Approvals Approvals
Environment Environment Environment Environment
Customer Customer Customer Customer
Acceptance Acceptance Acceptance Acceptance
Design Design Design Design
Traffic/Rev. Traffic/Rev. Traffic/Rev. Traffic/Rev.
Technology Technology Technology Technology
R-O-W R-O-W R-O-W R-O-W
Construction Construction Construction Construction
0&M 0&M 0&M 0&M

Figure 2-3: Shared Risk Allocation in BOT projects’

The World Bank and other international financial institutions are develop-

ing a mechanism where their funds are used to guarantee private sector projects.
The host government should also provide private sector guarantees and share the
project risks as shown in Table 2-4.

Table 2-4: Risks in BOT projects’

Risk Public Private

Legislative (existing & future) | Major Responsibility Sharing with defined parameters
Acquisition & Environmental | Major Responsibility Sharing with public assistance
Permitting & Planning Major Responsibility Sharing with defined parameters

Design & Construction

Major Responsibility

Operation &Maintenance

Sharing with defined parameters

Major Responsibility

Financing Major Responsibility
Termination Major Responsibility
Insurance Sharing with defined parameters Major Responsibility

Force Majeure

Sharing with defined parameters

Sharing with defined parameters

Figure 2-4 shows relation between models of privatization systems and

degree of private sector risk. It ranges from government infrastructure projects
to full privatization projects, passing through different models of private sector

involvement.

! Victor P. Poteat PPP in Transportation. National practice Management
’Manju Chandraseker, Cruise terminal financing public-private partnerships, Cruise Seminar,

San Francisco, Feb. 7, 2008
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Figure 2-4: Models of privatization & risk allocation’

2.2.1 Advantages & disadvantages of BOT system:

BOT system brings many benefits for governments, customer and private
sector. It is a must that government pursues a policy to deal with infrastructure
projects using BOT system through maximizing of its advantages and minimiz-
ing of its disadvantages as BOT system has different advantages and disadvan-
tages.

Main advantages of BOT system is that BOT system reduce of risk for
public sector, reduce burdens on public sector, it also increase of efficiency of
construction and operation process of infrastructure projects. Participation of
private sector in
X . Attra_ction force S
implementation of for investment

. Service enhance Increase project
prOJectS leads to Quality efficiency
Innovation reduction
of waste

decrease of cost

innovation; reduce
waste, decrease of
cost and increase
of work efficiency
as shown in Figure
2-5.

Uses of latest
technology

Advantages of
BOT system

Transfer of building
operation
risk to private sector

Benefit of private
sector
experience

Reduce risk of
public sector

S

Figure 2-5: Advantages of BOT system'

! John Walker, Private financing of infrastructure assets (the Virtuous Cycle), Asia-Pacific Mi-

nisterial Conference on Public-Private Partnerships for infrastructure projects development,
2007

30|Page



Chapter 2: BOT Projects in Egypt

Figure 2-6 shows main disadvantages of BOT system, it decrease govern-
mental control over the different stages of the project. On the long run, the

spending of
customers  in
exchange  of
service pro-

vided by the
project  could
exceed savings
of customer

2.2.2 BOT project Stages:

The stages
of BOT projects
are similar in dif-
ferent stages, the
spread of this sys-
tem all over the
world lead to
adoption of spe-
cific policies and
stages to imple-
ment BOT
projects.  Figure
2-7 shows the dif-
ferent stages of
BOT projects and
contributors, stag-
es of implement-
ing BOT project.

Complexity of BOT

makes

contract difficult

Disadvantages of BOT

Decrease governmental
control on different stages

Figure 2-6: Disadvantages of BOT system *

1st stage *Determination of project specification
Project -Preparation of Tender documents
preparation )
choice *Competitors starts to prepare of Tender
of investor *Choice of best tender project
*Establishment of Project Company
2nd stage *Preparation of contracts and Finance contract
Legislative *Contracting Contract
SiEeE *Equipment Contract
*Other contracts
-
3rd stage -Construction of Project, preparation to operation process
Implementing . )
L stage *Testing and acceptance of the project
4th stage *Operation and maintenance
Operating *Supervisory Government role
N stage Training and Technology transfer
5" stage Proceedings of transfer and delivery of the proj
Final stage * Proceedings of transfer and delivery of the project to government

Figure 2-7: Stages of BOT project '

! Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998

? ibid
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2.2.3 BOT Governmental strategies:

Government should plan for its own strategy to use BOT concept as
shown in Figure 2-8, it is based on its needs and privacy, investors prefers par-
ticipation in BOT projects in developing countries than in industrial developed,
that is characterized with relative high national income and has stable inflation
rates within stable legal environment. It is demanded that the political and gov-
ernment system
must be stable

governmenta
incentives
and support

strategy

encourgment
of private
sector

enough to en-
sure the re-
turn/payback of
the investors to
minimize their
financial risks.”

administrative
environment

legal
environment

Figure 2-8: BOT Governmental Strategy’

2.2.3.1 Encouragement of private sector participation:

Government needs to work on strategy to encourage private sector partici-
pation in infrastructure projects using BOT system through working on political
agreement to accept this participation. Government should convince private sec-
tor investors and their creditor with total commitment to national BOT projects,
government need to achieve local support especially those who are used to ser-
vice provided by public sector with no charge or low rate charges, government
need to get support from all departments in the country such as public adminis-
trative and unions.

2.2.3.2 Legal environment for BOT system:

Legal environment for BOT project is considered one of the most factors
that guarantee the success of such projects; investor and his creditors depend on
this legal environment to identify risk factors of the project related to the host
country. Government should put suitable regulations and laws that specify the

' Gamal Nassar. Infra-structure projects execution by BOT system. FIDIC. Sliver book, 1998
2 3l Al cle 5 e i 8) il 5 Jaail 5 oLl 5 gie Ak aladiny JelSie plas gl Dlall g5l 2eae
G e daals | Auatigh 4 o) ) 60 Al (Agaldl) Jsl) b

32|Page



Chapter 2: BOT Projects in Egypt

responsibility of authorized entity to sign the BOT project agreement and sets
the commitments and powers of this entity.

2.2.3.3 BOT project administrative environment:

Government should provide effective administrative environment to guar-
antee the success of its BOT strategy, where complicated bureaucratic methods
and lack of power of departments to take decision are considered main obstacles
that faces perfect application of BOT system.

2.2.3.4 Governmental incentives and support:

Government sometimes should provide investors with incentives to con-
tribute implementation of BOT projects. Type and scale of incentives concerned
with risk of host country, feasibility study of project, and country’s need for
project.

2.3 Privatization in Egypt

Egypt witnessed a large social change due to the massive increase of
population in Egyptian cities as other cities in the world, lead to the change of
Egypt from agricultural country — where rural citizens represent 90% of Egyp-
tian population — to civilized country where the population represent more than
45 % of Egyptian population and expected to raise to 55 % by the year 2020.
This continuous urban growth poses large challenges the most important chal-
lenge is the need for effective advanced methods to operate the development in
Egypt, and implementing infrastructure projects to face the major increase in
population in civilized cities.'At the entry of twenty-first century and the ac-
companying change in global and political, economic and the emergence of new
ideas such as globalization, the Egyptian government paid attention to the role
of private sector in development through privatization program.

The local administrative system faced failure in its hierarchy to supervise
services implemented within the range of local units, it faced group of shortcom-
ings mentioned as follows: the control of central government over local adminis-
trative system, the inability of local units to adjust investments of infrastructure

12002 - 5 el Conll (ulaa — "Falall (381 jall 5 Y Guladl ) e Eypaad— Can ) ulaa
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projects dedicated to the local unit according to its need, it is required to review
the central government to take decisions concerning infrastructure projects.

2.3.1 Problems of infrastructure projects in Egypt

Local administration in Egypt faced a lot of problems in administration
process of infrastructure projects represented in lack of efficiency and effective-
ness of local administration process of infrastructure projects due to centraliza-
tion of decision making process in Egypt. Efficiency is defined as the ability to
achieve established targets in specified time within required method, effective-
ness of performance of infrastructure projects is defined as providing high level
service to all users with same quality and with least price possible, and achiev-
ing high level of satisfaction for users.'Infrastructure projects in Egypt facing
two types of problems at the local level, institutional and technical frame works,
and financing, it can be mentioned as shown in Figure 2-9.

Infrastructure problems in Egypt

Institutional & technical ] ]
Financing problems

problems
Lack of coordination between
i . — Rely on country support
different entities
Lack of tech. an(.i administrative Shortage of budget
experience
Increase of operation and
Lack of human recourses — . 2 .
maintenance expenditures
. . Transfer of operation and
Lack of financial capacity — ] P .
maintenance to local units
Public units and services
Fear of change — .
are inadequate

Figure 2-9: Problems of infrastructure in Egypt >

'Bahl; Roy W. & Linn; Johnannes F.- Urban Public Finance in developing countries — Oxford
Uni.-1993
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2.3.2 Economic & structure reform program

The economic & structure reform program has gone through different
stages since the political decision to decrease the control of government and
public sector at the beginning of 1970’s, privatization process accelerated due to
the increase of the trends calling to increase the participation of private sector
and using privatization program as a main basis for economic reform program
adopted by the International Monetary Fund (IMF).'The Egyptian government
started since 1987 to prepare and implement economic & structure reform pro-
gram with the help of World Bank and IMF?as shown in Figure 2-10.

Economic reform Structure reform Development
stage || program || stage
(1990-1993) (1993-1996) (1996-2001)

Figure 2-10: stages of Economic reform program in Egypt 3

2.3.2.1 Economic reform stage (1990-1993)

The aim of the first stage for the reform program was to create macro-
economic environment that is capable of achieving economic stability, through
controlling the increase of inflation rate and decreasing it from 40% to 5%.

2.3.2.2 Structure reform program (1993-1996)

This stage aims to achieve structure reform in productive base of the na-
tional economy to benefit from the economic environment achieved in the first
stage. The mechanism used in this stage is liberating prices of products and ser-
vices according to supply -demand rule.

2.3.2.3 Development Stage (1996-2001)

This stage is known as the stage of increasing investments in country, it
aims to increase the foreign and local investments in the development program
of infrastructure projects. The mechanism used in this stage is to implement na-
tional privatization program.
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2.4 BOT System in Egypt

The participation between government and private sector witnessed sever-
al stages, where the financing system appeared as a phase of Build, Operate &
Transfer (BOT) Contract or as concession contract. The Egyptian government
contracted with the international company of Suez Canal in year 1853 and gov-
ernment signed concession contract with this company in order to excavate and
operate Suez Canal for 99 years, the government provided the company the land
of project with no charge.

Concession projects appeared in Egypt at early stage in different phases,
either in concession agreements to operate public facilities or concession agree-
ments in excavating natural resources. These projects were recessed in Egypt
from fifties accompanied with nationalization trend applied by Egyptian gov-
ernment. Egyptian economy witnessed increase of the private sector investment
_ foreign and local investment at the beginning of nineties using BOT system
to implement infrastructure projects in Egypt, achieving the development pro-
gram of Egyptian government.'

According to the Egyptian law, project agreement is considered a conces-
sion contract for public infrastructure, which is defined as:” administrative con-
tract where the committed  individual or company is responsible for operating
public infrastructure project and use it for a fee paid by the users, this contract is
applied according to the general rule for operating infrastructure projects besides
the conditions mentioned in the concession contract™.”

Recently, group of laws® was issued to regulate the private sector partici-
pation in infrastructure projects using BOT system in different sectors of devel-
opment; law no.100 for year 1966 to edit some regulation of law no. 12 for year
1976 to create the Egyptian electricity authority, law no. 229 for year 1996 to
edit some terms of law no. 84 for year 1968 concerning public roads, law no. 3
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for year 1997 concerning offering public facilities concession to build, operate
and use airports.

2.4.1 Egyptian experience in BOT system

By following up the Egyptian experience in application of BOT infrastruc-
ture projects, with contribution of private sector, characteristics of Egyptian ex-
perience can be summarized in several points:

2.4.1.1 Economic environment

Egyptian government started to use BOT system within integrated pro-
gram for economic reform; it aims to liberate the economic from regulations and
restrictions; increase of private sector participation in economic activities; priva-
tization of public sector.

2.4.1.2 Investment environment

Egypt is characterized with good investment environment, and several
conditions to attract the foreign investment such as; freedom to deal with foreign
exchange; expansion of the size of Egyptian market; exchange rate stability and
political stability. The investment environment is considered suitable for appli-
cation of BOT projects.’

2.4.1.3 Egyptian constitution

The Egyptian constitution says that Egypt is a country where its economy
is developed through integrated development plan. There are some terms in con-
stitutions concerning the private commitment towards the public infrastructure
projects, so there are no direct constitutional obstacles towards the BOT system,
but the constitution need to be more specific and clear concerning regulation of
BOT system.2

2.4.1.4 The awarding authority

It is clear from the laws enhanced to implement BOT system that these
laws stresses on validity of concession and modifying its terms through the
council of ministers based on the suggestion from the competent minister.
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2.4.1.5 Guarantees

The Egyptian government provided several guarantees to investors in
BOT projects and their creditors such as; different agreements between investor
and governmental entities; World Bank guarantees for the Egyptian government
commitments.'

2.4.1.6 Special legislation for BOT projects

Laws concerning concession of public infrastructure were modified, such
as laws that regulate the percentage of profit does not exceed 10%, or period of
concession does not exceed 99 years. The percentage of profit was no longer
used in the law all over the world, the period of concession become 30 years in-
stead of 99 years. Limiting the profit for infrastructure projects can be used in
different countries because of the monopolistic nature of infrastructure projects,
such as system used in the United States of America.”

2.4.1.7 Project agreement (concession contract)

The Egyptian government has not worked for a typical agreement to use in
application of BOT projects in Egypt. Egyptian government has used interna-
tional consultants in most of its BOT projects. This strategy leads to the inability
to build professional cadres and local advisory to contribute in enhancing BOT
agreements and evaluating its bids according to recommendations of profession-
al consultancy agencies in Egypt.’

2.4.1.8 Tendering BOT projects

Different laws issued to apply BOT system in Egypt states that project
company should be chosen according to factors of competitive and publicly, but
it did not specify these rules that the method should be used to choose the con-
tractor. These laws did not specify different standards that should be taken in
consideration to evaluate bids. In Egypt the administrative authorities or the
consultant are responsible for the specification of these standards.
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2 Alexander, Ian, Mayer, Colin and Weeds Helen — regulatory structure and risk and infrastruc-
ture firms — an international comparison policy research working paper 1698 -1996 — the world
Bank.
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2.4.2 BOT projects in Egypt

Egypt confirms continuing BOT projects; Egyptian ministry of finance
stressed the importance of using BOT system in implementation of infrastruc-
ture projects in Egypt that allows the country to execute its development plan
with the aid of private sector to construct high cost infrastructure projects in-
cluding roads, airports, ports, power plants, drinking water projects and sanitary
projects.

General authority for investment specified number of infrastructure
projects to be constructed and operated by the private sector, these projects are
concerned with activities in different ministries.

2.4.2.1 Drinking water and sanitation field

Ministry of Housing and Urban Community proposed 20 projects to ex-
tend drinking water and sanitation pipelines to new communities in Egypt as
shown Table 2-5 as follows:

Table 2-5: Drinking Water and Sanitaion BOT projects'

. L Project Financing
Project Description Stage method
= | Drinking water pipeline project (Marsa Alam -Edfo) study BOT
§ Extension of Drinking water plant (Korymat) study BOT
E Drinking water pipeline project (Isamlia - hasana) study BOT
5 | Drinking water pipeline project (Nafak — AboRedes) study BOT
§ Drinking water pipeline project (Al shat — Ras E1 Nakb) study BOT
sp | Drinking water project (New Menia) study BOT
;E Drinking water project (Tiba) study BOT
= Drinking water project (6 of October) study BOT
A Drinking water projects in different Provinces study BOT
Sanitary drainage plant (New Cairo) study BOT
Sewage treatment plant (East of Alexandria) study BOT
» | Sanitation project (6 of October) study BOT
§ Sanitation project (Dekhila, Agami) study BOT
g Extension of sanitation plant (sherouk) study BOT
£ | Extension of sanitation plant (Damietta) study BOT
E Extension of sanitation plant (Abo Rawash) study BOT
[Z% Extension of sanitation plant (El Gabl El Asfar) study BOT
Extension of sanitation plant (Helwan) study BOT
Improvement of water properties project (E1 Gabl El Asfar) study BOT
Reuse of treated water in agriculture (Alexandria) study BOT

'General authority of investment, Annual report, 2002
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2.4.2.2 Electrical and Energy field

Ministry of Electricity and Energy is first ministry tended to finance pow-
er plants in new communities using investment with Build Own Operate Trans-
fer (BOOT) as shown in Table 2-6. First project was constructed using this sys-
tem was Sedi Krir power plant in year 1998. There are 5 projects put up for in-
vestment in the Egyptian experience stated as follow:

Table 2-6: Electrical and Energy BOT projects1

Project Description Is)isjg ZCt fnlz;lri)céng
. Sidi Karir Power plant Contracted BOOT
5 & | Suez Power Plant Contracted BOOT
% % East Port Said Power plant Contracted BOOT
= & | Safaga Power plant Study BOOT
North Cairo Power plant Study BOOT

2.4.2.3 Communication Field

Ministry of Communication and information technology raised 4 projects
for investments using Build Operate Transfer (BOT) by private sector as shown
in Table 2-7. Two private sector companies (Menatel, Nile telecom) was formed
to provide and operate public service cabins all over Egypt, mobile phone ser-
vice was privatized by three companies (Mobinil, Vodaphone & Etisalat).

Table 2-7: Communication BOT projects’

Project Description gigjg ZCt Ell:t?lrz)c(;ng
g Mobile Phone service Contracted N/A
% _ | Public service cabin Contracted N/A
‘2 8 | Quick info network Study BOT
g g Electronic government Study BOT
g Electronic trade Study BOT
O Participation with Telecom Egypt company Study BOT

2.4.2.4 Transportation field (Roads)
Ministry of transportation offered 10 roads for investment using Build,
Own, Operate, & transfer (BOOT) by private sector as shown in Table 2-8.

! General authority of investment, Annual report, 2002
*Telecom Egypt Company 2002 Telecom Egypt Company, 2002
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Table 2-8: Transportation (Roads) BOT projects’

. _ Project Financing
Project Description Stage method
Cairo — Ain Sokhna Road Constructed | BOOT
ﬁ Helwan — Korimat Road Study BOOT
S Alexandria — Fayoum Road Study BOOT
& g | Cairo — Alexandria — Matrouh Road Study BOOT
& & | Cairo ~ Ismalia — Port Said Road Study BOOT
= Cairo — Alexandria Road Study BOOT
= Fayoum — Assuit Road Study BOOT
AinSokhna — Marsa Alam Road Study BOOT
Dirout — Farafra Road Study BOOT
Cairo — Suez Road Study BOOT

2.4.2.5 Aviation field (airports)

Ministry of Aviation offered number of airports for investment using
Build, Own, Operate & Transfer (BOOT) or Build, Operate & Transfer (BOT)
to cover the airports all over Egypt as shown in Table 2-9.

Table 2-9: Airports BOT projects >

. - Project Financing
Project Description Stage method
Ain Sokhna Airport Study BOT/BOOT
Assuit Airport Study BOT/BOOT
East Ewainat Airport Study BOT/BOOT
Taba Airport Study BOT/BOOT
Sharm El-Shiekh Airport Study BOT
= . | Abo Semble Airport Study BOT
g S | Borg Al Arab Airport Study BOT/BOOT
= i Al Wahat El Bahrya Study N/A
< El Farafra Airport Study N/A
Marsa Alam Airport Contracted BOT
Dahab Airport Study N/A
Al Alamin Airport Contracted BOT
RasSedr Airport Contracted BOT
Cairo Airport (Terminal 3) Constructed | N/A

! General authority of investment, Annual report, 2002
? ibid
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2.4.2.6 Transportation Field (railways)

Ministry of transportation offered number of projects for Railways and
underground metro as shown in Table 2-10 in order to improve performance of
transportation inside the cities and linking between new communities, all
projects are implemented using (BOT) system by private sector.

Table 2-10: Transportation (Railways) BOT projects !

. . Project Financing
Project Description Stage method
Underground Metro in Cairo(third Stage) Construction | BOT
= Underground Metro in Alexandria Study BOT
ﬁ Underground Metro in 6™ of October Study BOT

2.4.2.7 Transportation Field (Ports)

Ministry of Transportation offered 4 Ports projects as shown in Table 2-11
in order to be implemented using Build, Operate & Transfer (BOT) system by
private sector to improve performance of traffic in Suez Canal or to serve new
industrial free zones constructed along Suez Canal.

Table 2-11: Transportation (Ports) BOT projects®

. _ Project Financing
Project Description Stage method
East Suez Port Study BOT
North-Ain El Sokhna Port Study BOT
g Rehabilitation of channel lake Study BOT
£ | River Transport Study BOT

! General authority of investment, Annual report, 2002
? ibid
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3. Chapter 3: Airport Privatization

3.1 Introduction:

The patterns of ownership and regulation of airports and airlines have dif-
fered between the United States and the rest of the world, so their evolution and
conclusion in privatizations has been different.

Most nations have judged that they can no longer afford the scale of sub-
sidies associated to airports programs, the resulting drive for economic efficien-
cy and the elimination of subsidies has led to the privatization of national air-
ports. Airport authorities that have to raise money in the private sector are re-
placing governmental bodies that could afford to disregard interest payments.

3.2 Airports and Airlines before privatization and dere-
gulation

Privatization refers to the transfer of the ownership from a government
agency to private investors, while deregulation refers to elimination of govern-
ment process that review business decisions, it also refers to economic deregula-
tion, which removes the need for companies to get permission to raise or lower
prices, enter and exit markets, and innovate in the range of services they offer.
Generally privatization has been the trend for airports and deregulation the trend
for airlines.' The change in airlines industry has affected airports so the opera-
tors of airports need to take in consideration both privatization and airlines dere-
gulations.

3.2.1 Airports:

Governments owned and operated all commercial airports in the world,
with few exceptions until the British Airports Authorities (BAA) was changed to
a private company. It was understood that airports were governmental authori-
ties. Governmental ownership has two phases; the first phase was represented in
the United States, while the second was represented in the rest of the world.

" Richard de Neufville, Amedeo Odoni. Airport systems (Planning, Design and Manage-
ment).McGraw Hill Companies. 2003
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In the United States, state governments have established special govern-
mental units called authorities in order to operate airports and other infrastruc-
ture projects related to their state such as ports, bridges. State governors and leg-
islators control these authorities through their political control. Authorities have
special identities and finance themselves independently through bonds sold to
the private investors.

In the rest of the world, national governments typically controlled the
country’s airports. A national department or ministry under the power of the
government is responsible to design, build and operate airports with governmen-
tal employees. These governmental airports organizations have relatively large
staff of professionals, which could be justified for their national mission. Air-
ports operated by national departments did not have control on their finances..

3.2.2 Airlines:

Airlines in the United States were independent businesses that were eco-
nomically regulated by governmental agency, the Civil Aeronautics Board
(CAB). Airlines had to have CAB permission to carry passengers between any
two cities, new licenses became difficult to obtain because the market would
naturally oppose added competitions. The CAB also controlled the service pro-
vided by airlines in detail. This regulatory system made it difficult for airlines to
provide innovative services.'

National governments owned the major airlines in their countries. Until
the last years of the twentieth century, Air Canada, Air France, British Airways,
Japan Airlines and Lufthansa were national firms regulated by their government.
They also regulated any other airlines that competed against them such as Air
Inter in France, British Caledonian in Britain and ANA in Japan, which was not
fair enough for these airlines. Many arguments was represented that competition
between airlines was neither appropriate nor practical.”

'Jordon, W. Airline Regulation in America-Effects and Imperfections, the John Hopkins Press,
1970, Baltimore, MD.

2Pavaux, J. I’économie du transport Aérien — La Concurrence Impraticable, 1984, Economica,
Paris.
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3.3 Privatization of airports

Airport privatization is no longer a novelty, it is a global trend followed by
most worldwide countries. Privatization of airports has been an ongoing and ac-
celerating global trend over the past two decades. It was initiated in United
Kingdom, processing across Europe and Australia region, airport privatization
then started to be applied in Asia and Middle East countries.

Privatization of
airports started as a
result of commerciali-
zation and globaliza-
tion in airport market.
Government was di-
rected to privatization
of airports as shown in
Figure 3-1.

Fund needed capital
improvements

Elimination of
subsidies

Sale proceeds

Privatization Drivers

Competition / market
stimulation

Efficiency
improvement

Political ideology

Figure 3-1: Keys of Drivers of airport privatization'

3.3.1 Airports privatization

The privatization of airports and deregulation of airlines went through
three phases at the end of twentieth century as shown in

A?r‘ﬁLng”i'ﬁ“Jn”nZZ World Wide Airline Privatization of
States I Privatization || Airports

Figure 3-2: Stages of Airport Privatization >

Airports and airlines in the United States and the rest of the world were
differently affected according to the difference between airline/airport industry
operation methodology in United States and rest of the world.

'Tom Wlash. Jacob Consultancy. Privatizing Airports in Asia: Lessons learned from around the
world

’Richard de Neufville, Amedeo Odoni. Airport systems (Planning, Design and Manage-
ment).McGraw Hill Companies. 2003
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3.3.1.1 Deregulation of Airlines in the United States

The pubic desire for effective competition and lower prices was the prin-
cipal motivation for the economic deregulation of airlines. The country has an
experience with airlines operating flights internally in the states of Texas and
California; these airlines were not regulated by CAB and offered low prices. All
these factors, led to deregulation of airlines in 1978, the end of CAB authority,
and the removal of interference in airlines agreements.1

Airlines in the United States as a result of deregulation movement started
new competitive regime, represented in a burst of economic innovative, reduc-
tion of prices and new services provided. U.S. Airlines succeeded to improve
their performance in different aspects.

3.3.1.2 Worldwide Airline privatization

Innovation resulted from U.S. deregulation stimulated the worldwide air-
lines privatization. The principal motivation for worldwide airline privatization
was the need to deregulated airlines. Canada, for example, Canadian airlines
faced a problem as it could not tolerate to face the United States low fares air-
lines when traveled inside United States, or between the two countries. Canadian
airlines could not compete with United States airlines which were characterized
with low fares, this forced Canadian government to deregulate airlines. In major
intercontinental markets, the airlines in the United States could undercut the for-
eign airlines by offering connections within United States through their frequent
flyer programs. In order to compete with deregulated United States airlines, re-
gulated airlines had to deregulate.

Privatization was the means to deregulate the nationalized airlines indus-
try. Canada and Britain — the closest partners to United States — were the first
countries to start privatization of their national airlines. By year 2000, about half
of the Western European airlines were privatized. privatization process was very
painful process because competition means the elimination of insufficient com-
panies that fails to compete with other companies, this led to the disappear of
many major airlines such as Pan America in the United States and also the dis-
appearance of Swissair and Sabena, that were symbol for their countries.

' Khan, A. E. ‘Interview with PBS’, http://www.pbs.org/fmc/interviews/khan.htm
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3.3.1.3 Privatization of airports

After the success of the privatization of airlines and appearance of new
ideas such as globalization and liberalization, governments found several bene-
fits in privatization as it made them a lot of money, increase service efficiency
and ease financial burden of infrastructure projects. By privatizing assets, they
got immediate and future payments from the new owners and avoided the need
to finance improvements.

There are several motivations that Stimulates movement of airport privati-
zation in the world, it drives the government to pursue this direction in dealing
with airports infrastructure problems, it also encourages private sector to partici-
pate in airport infrastructure. Motivations that drive government to use this sys-
temcan be mentioned as shown in Figure 3-3.

Latest technology
transfer by private
sector

Need for new

B li
urden on public facilities

budget

Government
Motivation

World wide
direction toward
privatization

Increase airport
efficiency

economic
generator

Figure 3-3: Motivation of Government towards Airport Privatization '

Motivations for private sector differ from those of Government as private
sector mainly aims to increase its profit and investments in his projects, these
motivations can be mentioned as shown in Figure 3-4.

'"Tom Walsh, Global Experience in privatizing airports, Feature Asian airlines and Aerospace,
July 2007
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Figure 3-4: Motivation of Private sector towards Airport Privatization'

3.3.2 Concept of airport privatization

Privatization refers to the change of ownership from government agency
to private investor. The typical airport privatization involves a long-term con-
cession in return of certain rights that guarantee the cost return of airport in-
vestments The practical definition of airport privatization involves the transfer
of some ownership rights. The rights associated with the ownership can be clas-
sified into two main items as follows:

3.3.2.1 Rights to residual income

Residual income is the difference between the revenues and costs. The
right to residual income is one of the standard benefits of ownership. When the
governments privatize airports, they offer investors the rights to keep any resi-
dual income for a particular period. The rights to residual income are the main
reason that encourage private sector to invest in airports. The owner of the rights
to residual income should be able to make a good profit that covers cost of the
airport.

3.3.2.2 Management control

The other item for ownership of airports is the control of the property, the
ability to run and develop the airport. Management control achieves many dif-
ferent aspects of the operations “Private investors require management control

' Tom Walsh, Global Experience in privatizing airports, Feature Asian airlines and Aerospace,
July 2007

’Richard de Neufville, Amedeo Odoni. Airport systems (Planning, Design and Manage-
ment).McGraw Hill Companies. 2003
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over the airport to have the flexibility to organize facilities and operations, these
lead to increase of private groups to participate in all management aspects of
airports as shown in Figure 3-5.

* Do most of Airport planning — under the governmental
direction

*Do all the design process
eresponsible for organizing the financing of major projects
*Responsible for major operation of airports

e Set many prices for airport services

e Control development and airport price and quality of
services nrovided

Figure 3-5: Private Sector Participation in Airport Management '

3.3.3 Airport privatization systems

There are three main types of airport privatization system applied in
worldwide privatization trend as shown in Table 3-1; they differ according to
the degree of participation of private sector and the role of government in priva-
tization system. The participation of private sector varies between full, partial
and limited participation in airport construction and operation processes, the role
of government may varies between full or partial control on airport industry
process. The main types of airport privatization systems could be summarized as
shown in Table 3-1.

Table3-1: Types of airport privatization system’

Full Partial Limited

Privatization Asset Sale System Concession System Service
System system

Trade Sale BOT, BOOT, BTO, etc. | Service
Policy Options Initial public stock offer- | Long term lease / management

ing (IPO) Master concessions contract
Ownership Private sector quernment Government

private sector

Investment Private sector Private sector Government
Managgment/ Private sector Private sector Government
Operation

" Richard de Neufville, Amedeo Odoni. Airport systems (Planning, Design and Manage-
ment).McGraw Hill Companies. 2003

>Tom Wlash. Jacob Consultancy. Privatizing Airports in Asia: Lessons learned from around the
world, Asia Airport Summit. Singapore. April 23, 2007
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3.3.3.1 Asset sale system (Full Privatization):

Assets of airport are transferred to Private Sector Company and the com-
pany shares could be sold to employees or customers, such as BAA plc, Fraport
and ADP, or trade sale of airports such as Brussels and Diisseldorf.

3.3.3.2 Concession system (Partial privatization)

Concession system refers to the transfer of operation right to private sec-
tor, while airport assets stay under the government control. There are different
types of concession system vary from BOT system to BD system as discussed in
previous chapter. Concession contract system length ranges from 25 to 30 years,
but the extremesvary from 5 to 99 years.

3.3.3.3 Service/Management system (limited privatization)

In limited privatization, government owns and operates the airport while
private sectors participate in airport through service contracts or management
contracts. Private sector may provide different service to airport operator such as
cargo service, maintenance service, etc. government sometimes may provide
private sector management contract to operate the airport facility.

Table 3-2: Difficulties in Privatization Systems !

Full Privatization Partial Privatization Limited Privatization

Concession contracts need to
be significantly flexible to
respond to the unforeseen
events

Operation process is lied
under the total responsibility
of government

Airport Charges need to be
controlled due to monopoly
characteristics of Airport

Economic regulation needs facility and service quality at
to reflect on an appropriate end of concession period
level of intervention should be clearly defined

3.3.4 Worldwide experience in airport privatization

Airport privatization started at 1987 by the privatization of British Air-
ports Authority (BAA), and then followed by number of airports privatized in
France and England. Privatization movement started to be a worldwide trend
that increased in different countries during the last decade of twentieth century.
The beginning of the twentieth century witnessed slight decrease in airport pri-

'"Tom Wlash. Jacob Consultancy. Privatizing Airports in Asia: Lessons learned from around the
world, Asia Airport Summit. Singapore. April 23, 2007
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Figure 3-6: Increase of privatized airports'

3.3.5 Future of Airport industry

The future trends in airports and air transportation change the context, ob-
jectives and criteria of excellence for airport planning, management and design
long-term growth. Increase of privatization trends in airport industry calls to the
appreciation of economic and financial aspects for the operation of airports from
the owner’s point of view.

In the contrast to previous, airport planning need to focus on costs, reve-
nues, traffic, risks, operations and management methodology. Airports profes-
sionals are required to develop dynamic strategic plans that allow the operators
to manage their risk with flexible and effective solutions. There are five trends
that dominated airport/airline industry at the start of twenty-first century as
shown in Figure 3-7.

'"Tom Wlash. Jacob Consultancy. Privatizing Airports in Asia: Lessons learned from around the
world, Asia Airport Summit. Singapore. April 23, 2007
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Figure 3-7: Future of Airport industry '

3.3.5.1 Long-term growth

Airport industry changed under the increase of population and tendency of
members of younger generation to fly cumulate to enormous differences in con-
sequences within 25 years. This leads to the continual demand for expansion
facilities and development of airport operation methodology. Airport planners
should be prepared for long-term growth of airport forecast of traffic rate.

3.3.5.2 Commercialization

Management in airport industry replaced the government ownership with
private ownership in a regulated environment, accompanied by the increase the
orientation of profits and economic efficiency is overtaking political considera-
tions. It also enhances criteria excellence to focus on cost effectiveness, value
for money, efficiency both technical and economic and profitability.

3.3.5.3 Globalization

Globalization concept appeared at the end of twentieth century, led to the
formation of international airlines alliances and airport companies. In 2002, the
star and own world alliances were formed. Large-scale airport companies were
formed to operate airports in different regions based on long-term management
contracts. This led to the implementation of worldwide practice in provision of
airport services.

'Richard de Neufville, Amedeo Odoni. Airport systems (Planning, Design and Manage-
ment).McGraw Hill Companies. 2003
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3.3.5.4 Technical change

The future of airport industry witnessed great change in technical facili-
ties, especially electronic commerce, which both propels the rapid rise of inte-
grated cargo carriers and through electronic ticketing, rearranges passenger han-
dling inside airport buildings. This led to increase of productivity, reduce de-
mand for facilities and increase of operation efficiency of airport industry.

3.3.5.5 Dynamic strategic planning

Dynamic strategic planning is the new approach recommended for the fu-
ture of airport development. It identifies future uncertainties and seeks for fixa-
ble development strategy that leads airports to minimize its risks and take ad-
vantages of future opportunities and avoid threats.'

3.3.5.6 Design Hospitality

Design of airports nowadays depends on airport project is a part of inte-
grated project that contains all means of entertainment, comfort, luxury and hos-
pitality. This integrated project must contain all means of comfort for passengers
using the airport can be mentioned as follows; airport terminal building, interna-
tional standard hotel, and free duty.

The airport is considered the first place for the tourist to see in the country,
it must be at international standard since the world changed to a small village
and the passengers can simply compare between airports all over the world. Air-
port project are changed to be a commercial hub for passengers waiting for their
flights or waiting in transit, and also can be an entertainment hub for passengers.

3.4 Airport City Concept

Airports were defined by the place where aircrafts operate and passengers
and cargo transmit; due to globalization; airport facilities changed to be a vital
quality of life, business & culture experience. Airports became one of the most
important economic engines for growth & prosperity through what is called “the
airport city”.

! Richard de Neufville, AmedeoOdoni. Airport systems (Planning, Design and Management).
McGraw Hill Companies. 2003
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Airport City concept is defined as airport is incorporated a wide variety of
non-aeronautical facilities and services. Retail mall concepts have been merged
into passenger terminals Airport property beyond the terminal is being devel-
oped with hotel and entertainment facilities, conference and exhibition com-
plexes, shopping centers, office buildings, and logistics and free trade zones.
Airports also frequently offer complementary sets of facilities for airport.'

Airport City started in 1999 in
People’s Republic of China, due to the

Aviation
importance of airport to attract different
investment & activities such as Head _
Quarters, Distribution, Large Internation- A'gi‘)tort
al Enterprises, Hotels, Financial Services i Consumer
& Technology institutes as shown in Fig- Real State s

ure 3-8.
Figure 3-8: Airport City Strategy”

Airport facilities & services provided defines the category of airport & its
economical impact upon the surrounding area, different types of airport has dif-
ferent networks and economic impact for their region as shown in Figure 3-9.

Characteristics Airport Typology Economic Impact

Major network operator
Large # ICA Destination (>50) Hub Airports
High share Transfer (>30%)

Connecting Global City Regions
Driving national economy

Diverse cameras
Medium # ICA Destination (<50) . Serving national and
Medium Share Transfer O/D AlI‘pOI‘tS Regional O/D market
Fair Amount of LCC

No Hub Carrier . . .
Mainly Point-to-point traffic Destination airports
High Share LCC/ charter

Driving local
Economy (tourism)

No Hub carrier

Mainly Point-to-Point traffic Originating Airports Serving the regional

High Share ICC O market
Regional National carrier . . .

Mainly Capital Connections Public Service A]I‘ports Opening up the region
No LCC

Figure 3-9: Airport typology & economical impact’

!dr. John d. Kasarda, Airport Cities & the Aerotropolis: New planning Models article, Airport
innovation, April 2007.
* ibid
? ibid
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With the airport area serving as a region wide multimodal transportation
and commercial nexus, strings and clusters of airport-linked shopping centers,
business parks, information and communications technology complexes, hotel
and entertainment centers, industrial parks, logistics parks, wholesale merchan-
dise marts, and mixed-use developments along airport corridors', as shown in
Figure 3-10 how aviation-oriented businesses span up to 20 miles (32 km) out-
ward along airport expressway corridors (aero-planes) and airport-linked pas-
senger rail lines (aero-trains).

Airport cities work to improve economics of regional area through being
an attraction business
center, im-
prove regional access
to the world, and im-
prove better living
conditions of resi-
dences, increase tour-
ism development &
employment enrich-
ment.

Figure 3-10 A composite schematic of the aerotropolis, an airport -integrated urban economic re-
2
gion

Airports projects along the

"

world witnessed the enrichment of § = s 22
. . . ek aTﬁ‘,_ 3
airport city concept, varying from i nl ”-‘f‘"“‘:_ .

construction of new airport cities & e T
upgrading old airports to accommo-
date with the concept, such as Hong
Kong sky city shown in Figure

3-11.

Figure 3-11: Hong Kong sky city phase 1

! dr. John d. Kasarda, Airport cities,urban land, April 2009
2 dr. John d. Kasarda, Airport Cities & the Aerotropolis: New planning Models article, Airport
innovation, April 2007.
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3.5 Characteristics of airport privatization

According to the airport council international (2003), privatization in air
transport industry enabled the airport operators to build market power by raising
additional capital, improve efficiency, reduce costs, seek new revenue stream,
engage in market-oriented investments, become accountable to public and en-
hance competition among airlines. It witnessed increase of non-aviation com-
mercial activities in airport.'

Trend of privatizing airports/airlines had shaped the air transportation in-
dustry very effectively; it had changed the air transportation systems in different
aspects, it had introduced new concepts in planning, operation and management
to accompany the new objectives of the airport owner. These changed can be
mentioned as follows:

3.5.1 Ownership & Management of Airport

There are several models of airports ownership and management as shown
Figure 3-12 that are currently used around the world and some are working bet-
ter than others”. Most privatization of commercial airports has not involved the
actual sale of the airport property.

Corporate
entity

Airport
Ownership
/Management

Private
investor

National
Government

iy

Figure 3-12: Airport Ownership/ Management *

The responsibilities for airport planning, management and design should
be shared between governmental and private groups; there are four basic possi-
bilities as shown in Table 3-3".

" Dorothea Zakrewski, airlines magazine, e-zine edition, issue 34
2Doganis, R. European Airports: Privatization Ahead, Deutche Bank, London, UK.
? ibid
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Table 3-3: Posibilities for allocating control of airport planning, management and design between
governmental and pricte setor 2

Management Rights to residual income or profits
Control Government Private
Regulated control: unilateral,

Centralized control by govern-
ment of rates and access

Fully government: complete con-

Government . . .
v trol by civil service and politics

Partnership Control: government
Private sets policy as owner, private par-
ties implement

Full private: Complete control by
private interests

Total control of airports by government or private sector appears to be in-
appropriate model. Airports need to be operated with kind of customer’s respon-
siveness that cannot be provided through governmental organization, it also
needs to be supervised by government to prevent airport monopolies.

Regulated approach involves that the government is responsible for opera-
tion of airport while the private sector can participate in operation of some activ-
ities under regulation of government.

Partnership approach involves government participation which is respon-
sible for setting policies while the private sector is responsible for implementing
these policies. It seems to permit effective business operations, encourage local
direction and provide balance between public and private interests.’

3.5.2 Airport industry evaluation

Airport industry is complicated industry that includes different aspects
ranging from construction, operation and financial aspects. It is an industry that
had a great influence in the investment market, and characterized by its large
capital requirements. Planning for airport industry is very complicated process;
it can be easily affected by world major events (e.g. Terrorist event in Septem-

! De Neufille, R. and Barber, J. ‘Deregulation induced Volatility of Airport Traffic’, Transporta-
tion Planning and Technology, pp. 117-128

“Richard de Neufville, Amedeo Odoni. Airport systems (Planning, Design and Management).
McGraw Hill Companies. 2003

? Beatty, S. and lispon, W. ‘Preparation is the key’, Airport Finance and Development,
Spring1999, pp. 24-46
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ber 11 2001), but also it is characterized by speed performance recovery
process.

There are different factors that affect airport industry evaluation process;
there are two main factors that mainly evaluate airports. First, capital structure
of airports, it is the financial aspects of airports and capital distribution among
participants. Second, operational structure, it is the ability to enhance operating
margins by increasing revenues and decreasing of airport expenses.

The other aspects that affect airport industry evaluation include different
aspects; first, capital expenditure requirements, the need to spend on construc-
tion of new facilities and rehabilitating existing facilities. Second, the regulatory
environment, it related to the extent to which the local regulator has the right to
control airports charges. Third, current environment of infrastructure projects,
the demand of investors to airport projects and level of competition for such as-
sets. Fourth, the shareholders structure, the level of control the operator has in
airport operation process.'

Rivas V. in his term paper that studied the role of credit rating agencies in
large US airport stated that there are significant factors that summarize the crite-
ria of airport’s economic prospects as shown in Table 3-4.

Table 3-4: Criteria of airport's economic prospectsz

Criteria Description

Market Strength geographic location; regional economic characteristics, such as demograph-
ic, disposable income, etc.

Air traffic air traffic forecast, strength and commitment of these airlines to the airport
Characteristics

Physical utilization of existing facilities; need for new facilities; control of the gates
Infrastructure by airport operator

Management and | utilization of existing facilities; need for new facilities; control of the gates
Operations by airport operator

Financing existing debt burden; share of debt secured by general revenues, airlines,
cash reserves

General Context political climate; environmental concerns and disputes

' Tom Walsh, Global Experience in privatizing airports, Feature Asian airlines and Aerospace,
July 2007

? Rivas, V. (2001) “Credit Rating Agencies: their role in the Capital Programs of Large US
Commercial Airports”, term paper, Massachusetts Institute of Technology, Cambridge, MA
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3.5.3 Airport privatization life cycle

Figure 3-13shows airport privatization life cycle, which passes through
two main phases; start-up phase and growth phase. It also shows the role of Ai-
port Company (consortium) through the airport life cycle till the end of airport
project it varies from airport planning and designing passing through operation
process till end of concession period. It shows the development of investment
phase of privatized airport through different project stages, and it also illustrates
the stages of airport financing process in airport privatization life time.

START- UP PHASE GROWTH PHASE

PROFIT

Loss — e

Figure 3-13: Airport Privatization Life Cycle'

3.6 Airportindustry in Egypt

This industry is a big moneymaker and an important revenue earner for the
country. Passengers using Egyptian airports are commercially considered cus-
tomers that needed to satisfy them and provide international services in order to
encourage them to return back again. Airports should seek to attract tourists
through modern, attractive and efficient airport facilities. Other airports features
to attract passengers should include entertainment offerings, world-class duty-
free shops, clean well-run restaurants and coffee shops to serve passengers when
they waiting to depart.

" Dr. Raphael Von Heereman (Lufthansa Executive director), PPP Models to build Airport Infra-
structure matching the demand in central Europe, 8" CEI Summit economic forum, Jan 2010.
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The first impression for a country received by passenger/tourist is vitally
very important, and the first impression is received in the airport. Also the air-
port is where the passenger/tourist receives his last impression for a country.
That’s why airport is very important feature of tourism industry; it is a principal
corner basic for country economic development and one of main initiator to in-
crease the country development plan.

The Egyptian government represented in the President Mohamed Hosni
Mubarak is very keen to develop the aviation in Egypt to reach international
standards and to compete in the worldwide aviation market, President Hosni
Mubarak issued in 2002 new presidential decrees for developing the organiza-
tional structure of ministry of civil aviation. This move is expected to enhance
the importance of aviation as one of the principal contributors to the growth of
the national economy.

There was a critical need to make changes in the aviation sector in order to
contribute toward relieving the state’s budgetary burden and to ensure future
success in sector management, operations, maintenance and future development.
Government is bearing the maintenance cost of thirteen airports that do not gen-
erate profit; only six airports currently realize profits. In term of private sector
involvement, Egypt prefers commercialization rather than privatization.

3.6.1 Ministry of aviation in Egypt

A presidential decree no. 71/2001 was issued for the reorganization and
restructuring of Egyptian Civil Aviation Authority and the Civil Aviation Sec-
tor, accordingly the name of the authority was changed to "Egyptian Civil Avia-
tion Monitoring Authority". Another presidential decree no. 72/2001 was issued
for the establishment of "Egyptian Civil Aviation Holding Company" (later to
be named Egyptian Holding Company for Airports and Air Navigation EH-
CAAN) which possesses two subsidiaries: “Egyptian Airports Company, Na-
tional Air Navigation Services”.
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On March 11, 2002 the presidential decree no. 56/2002 was issued for the
organization of the Ministry of Civil Aviation and the separation of civil avia-
tion authorities from the Ministry of Transportation.'

Ministry of aviation has a very large plan to upgrade and improve the civil
aviation sector in Egypt and seek to reach the international standards. It is the
highest priority to ensure flight safety and security, create and upgrade facilities;
and to train and prepare a professional workforce. It also seeks to guarantee in-
creased efficiency and productivity within the sector and carry out in accordance
with country’s social and economic development plan that is aligned with inter-
national standards which ensures safety and security of Egyptian aviation in the
service of local and international communities.

3.6.2 Future strategy for aviation Development

Ministry of civil aviation has held a workshop in 2002 represented in the
Egyptian Aviation Holding Company (EAHC) with the participation of the pri-
vatization coordination and support unit (PCSU/CARANA), in association of
United States Agency for International Development (USAID). The workshop
was entitled Airport Infrastructure: Public-Private Partnership. The workshop
was attended by the senior managers and staff of the EAHC, representatives of
other relevant ministries, officials of USAID, Egypt and member of public and
private sector organization related to the sector.’

The workshop aimed to focus on the importance of aviation sector to the
growth of Egypt’s economy linking this sector to sustaining the tourism sector.
Aviation experts all over the world provided a global perspective to the assem-
bled group and related experiences and lessons learned in various developing
countries regarding airport planning, operation and development. It also showed
that the government was taking important steps towards development of Egypt’s
airports which would achieve high international standards over the coming
years.

! Egyptian Holding Company for Airports and Air Navigation web-
site,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010)
? Privatization coordination support unit, privatization in Egypt, January — March 2002 report.
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Massive investment is required for infrastructure projects in order to sus-
tain growth rates, support increasing urbanization and promote higher levels of
trade. Much of this investment is directed towards transportation industry, espe-
cially aviation industry. The government is unable to meet this demand alone; a
significant amount of private sector participation is required to help government
to meet its target in provision of more efficient service to customers.

Various methods, such as management contracts, BOT system, and leases
have been applied in airports all over the world. Development of airport industry
must utilize proven methods that create competitive markets, establish regulato-
ry networks, and provide for transparent contracting of technically qualified
firms.

The workshop held in 2002 under the title “Airport Infrastructure: Public-
Private Partnership” succeeded to reach a group recommendations for aviation
development strategy in the future; it summarized this strategy in three main
points as follows:

Optimizing
Non-Airside
Revenue

Aviation

Managing

Improvement 4 !
of Aviation D Strlategy ’ II» Airportin a
Policy cvelopmen corporatized

Plan

framework

Figure 3-14: Aviation Strategy Development Plan '

3.6.2.1 Managing airports in a corporatized framework

The role of government in airports is changing in worldwide basis; the
governments need to learn to guide airport industry than to perform this industry
by them. Governments are moving from the role of operator to the role of partic-
ipants in public-private partnership through airport cooperation. This transition
involves the creation of airport companies, regulation for airport companies.
This results in airports being more efficiently managed, being more customer-

! Privatization coordination support unit, privatization in Egypt, January — March 2002 report.
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focused, and mean that airports can gain direct access to financial markets for
their expansion and development programs. Airports are more profit-focused
and succeed in developing aeronautical and non-aeronautical revenues. New
revenues should result from retail sales, advertising, car parks and commercial
consultancies. Increased revenues have derived from higher passenger volume,
increased non-aeronautical sales and the airport now has access to private finan-
cial markets.

3.6.2.2 Optimizing non-airside revenues

Passenger traffic through airport council international (ACI) airports will
increase from 3.6 to 4.8 billion by year 2020. From commercial point of view
airports represent large customer base. The role of airports is changing. Instead
of focusing on passenger flight from airport terminal door to the aircraft door
and vice versa, it started to focus on the time spent by transit passenger waiting
in the airport.

Airport operators started use this time effectively by providing interna-
tional high standard services and goods to waiting passengers. It also extended
to the surrounding community, members of which become repeat customers by
airport shops, outlets, service centers and entertainment facilities. Passenger us-
ing Egyptian airports spent on average $4 per visit. At the Middle East airports
spending runs $12 and $16 per visit.

The design of new airports or the expansion of existing airports should
take advantage of this fact and plan for customer outlets in these areas. Airport
retailers should be world class, as travelers having experience with other airports
are likely to avoid poor quality provided. in order to offer competitive commer-
cial contracts to attract best retail operators — ones who can maintain high stan-
dards of management and customer support; and who offers a wide range of lo-
cal and international quality products and services.

3.6.2.3 Aviation policy and regulation
There must be well managed aviation policy that include as best as possi-
ble all national interests, including those of the tourist industry, airports, and the
national airline. Aviation policy must promote open aviation in a manner that
makes the greatest contribution to national interest, and to the economy. An
open skies policy has served well in many countries to promote increased
growth in tourism and can do so here as long as ways are found to resolve the
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natural conflicts that would arise in the wake of such competition. The regula-
tions and enforcement measures of any new aviation policy should be clearly
and uniformly applied in the aviation sector.

3.6.3 Developments in BOT Projects

Since the beginning of President Hosni Mubarak mandate, policy of Egyp-
tian government has adopted on scientific planning and developing the national
economy in an integrated development policy in all fields; agriculture, industri-
al, urban and service fields.

In 1994, the officials in civil aviation field started to draw attention to sub-
ject of airport economics and operation process, the Egyptian airports incurred
the budget of government a lot of money every year; investments in Egyptian
airports increased year after year in airports’ modernization or in services’ de-
velopment or in construction of new airports to serve new communities. It also
lacked coverage of operation costs for airports that exceeds the income of these
airports.

In 1995 & 1996, the Egyptian Civil Aviation Authority studied — under the
fund of The Academy of Scientific Research — economics of six Egyptian air-
ports (Cairo, Hurghada, Luxor, Abo Simbel, Port Said, and Assuit). They de-
pended in their studies on standards of ICAO (International Civil Aviation Or-
ganization), it also studied control over revenue and cost of airports, they de-
fined basis of cost and charging. They studied rules and decisions concerning
the Egyptian aviation system. This study reached a set of recommendations that
can be mentioned as follows:'

e C(lassification of airports in two main groups: commercial airports that
should be operated upon economical basis that could be delivered to
private sector and airports that serve national security purposes.

e the need to authorize the private sector to construct and operate new
commercial airports in new communities in order to achieve integrated
development for these communities in different fields; touristic, indus-
trial, commercial, etc...

'Marsa Alam Airport Brochure, EMAK Marsa Alam for Management and operation of airports,
October 2005
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e Exempting the private sector from paying the government any charges
for certain period.

e Providing suitable flexibility to private sector in determining charges
that are suitable to achieve acceptable revenue.

The concept of private sector participation in Egyptian airports was in-
itiated in 1998, after law was promulgated in 1997 in the support of it. Strategic
investors (BOT operators) are carefully selected and closely monitored. Egypt
has offered a strategic plan for construction of 11 new airports and upgrading

existing airports under BOT system as shown in Table 3-5.

The main concept of construction of new airports is to achieve integrated
development for these new communities, as airports are considered a center of
development according to the new concept of airport planning which states that

airport is considered a small community of different projects that complete the
system of integrated development for site of the airport.

Table 3-5: BOT Airport projects in Egypt — 2002 !

Airport Project Name Cosggiséon mIeI::;eét(;s " Project Stage Name of contractor
Marsa Alam Airport 40 $ 40m Inaugurated in 2001 EMAK (Elkharafi group
Hurghada Terminal 5 $ 15m Completed 1999 JV Artoc Suisse for airport

services & investment
Sharm EI Sheikh (ext.) 25 $170m Awarded 2001, con- ABB Equity Swiss SESAM
tract under negotiation
Luxor Airport 25 $ 70m Under negotiation JV Aeroport De Parie
Al Alamein 50 LE 200m Under construction Inernational Company for
airports
Bahareya & Farafra 50 DM200m Awarded ABB-Manhiem Germany
Qasis Airport (2 airports)
Assuit Bidding underway
Ras Sedr Bid under negotiation and will be re-offered as joint venture
Borg El Arab Offers accepted till Mar. 2002
East Owinat To be announced
Sohag To be announced

When the ministry of civil aviation was structured in 2002, it postponed
the BOT projects of the airports were under study indefinitely. The ministry of
aviation has a strategy that airports are profitable projects that the government

! Privatization coordination support unit, privatization in Egypt, January — March 2002 report.
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aviation.

Table 3-6 shows BOT projects status in Egypt nowadays; 11 new airports
was offered to be constructed in new communities to achieve integrated devel-

Table 3-6: Airport BOT Projects in Egypt - Update 2009

needs to benefit from these projects in order to improve the performance of
GNP, and that airports are vital projects that need to be controlled by Ministry of

opment for these regions, only airports was implemented according to BOT sys-
tem and the rest airports were canceled for contractual, security & other issues.

Airport Project Concqssion Investment et s Name of contractor
Name period cost
Inaugurated in EMAK
Lkt el 40 $40m g2001 (EL Kahrafi Group)
Al Alamein 50 LE 600 m Inaugurated in Internatioqal company
2005 for airports

Ras Seder Canceled

Sohag Canceled

Assuit Canceled

Dahab Canceled

El Farafra Canceled

El Baharia Canceled

Quesna Canceled

KomOsheim Canceled

East Owinat Canceled
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4. Chapter 4: Cases studied

4.1 Introduction

In this chapter, the study follows the comparative analytical method for
BOT airport projects in Egypt. The comparison is applied between BOT airport
and governmental airports, the airports applied for the study are located in the
same region in Egypt and characterized by the same surrounding environment.
This study clarifies the difference between private and governmental operated
airports in Egypt during the operation phase, showing the impact of new trend in
airport planning methodology. It also shows the benefits and defects generated
for following trend of private sector participation in airports projects in Egypt,
maximizing the benefits and minimizing of defects of this system in airport
projects. This study aims to evaluate BOT airports projects constructed in Egypt
with the respect to governmental airports in order to determine the efficiency of
BOT system applied in airport projects.

4.1.1 Airportsin Egypt

Egypt has 20 airports dis-
tributed all over the Egypt in e
different regions as shown in s o,
Figure 4-1, and they serve al- oo
most 17 million passengers in « e
2006/2007. They are classified o
into different categories ac- L
cording to the importance of
region served by the airports et Y *
and traffic of passengers for = §
this region. They are classified . ey
as shown in Table 4-linto in- '
ternational airports, domestic
international airports, domestic
airports, air show & training Figure 4-1: Airports in Egypt
airport and BOT airports
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Table 4-1: Classification of Egyptian Airports '

Chapter 4: Cases Studied Analysis

International Airports Domestic Airports

Sharm EI Sheikh Port Said

Hurghada El Tor

Aswan El Dakhla

Borg El Arab El Kharga

Alexandria Domestic-International Airports
Assuit Areesh

Taba Shark El Owainat

Marsa Matruh Saint Catherine

BOT Airport Abo Simbel

Marsa Alam Air Show & Training Airport
Al Alamein 6" October

4.1.2 Scope of Studies:

These studies focuses on 5 airports classified into 2 BOT airports (Marsa
Alam, Al Alamein) and 3 Governmental operated airports (Hurghada, Borg El
Arab, Marsa Matruh). These studies are divided into three different studies as
follows

e Comparison between BOT Airports constructed in Egypt. It compares
legal and contractual aspects of both airports, it also compares between
expectations during feasibility studies and actual performed for different
aspects of both airports.

e Comparison between BOT and governmental operated airports through
architectural aspects of different airports. It compares between different
components of airports.

e Comparison between BOT airports and governmental operated airports
during the operation process showing different aspects of success and
points of strength in different systems.

The main criteria for choosing airports of the cases studied can be men-
tioned as follows:

"http://www.eac-airports.com/, Accessing (2/5/2010)
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e BOT airports (Marsa Alam Airport and Al Alamein Airport) was chosen
for being the only BOT airports implemented in Egypt.

e The governmental airports (Hurghada Airport, Borg El Arab, Marsa Ma-
truh Airport) were chosen under the following criteria:

1. Capacity of governmental operated airport is nearly similar to BOT air-
port.

2. Located in same governorate of BOT airport.

3. Same surrounding circumstances.

4. Located near BOT airport.

o . / ; 4
{ Marsa Maruh X g \
\ Airpor i \ e
.'I e ! ."l
4 S |'~. }
\ - \/ -
e Airport \ i G
) iport Al L s f,f"
St Catrering Tabe—__ -
Alrport Adrport .
1
Tor Sairai
Alrport . SharmiEl Bhelkh
& A . & Aiport
Slmpan
Duakhla
Admport
[ Y
Ehargs
Arport
L]
Ao Sambel
. harport
East Bl Owaynat ¥
Adnpoit

|
Figure 4-2: Scope Map of Cases studied Airport Location

Two airports are chosen from Red Sea province, one of them is con-
structed under BOT system which is Marsa Alam Airport, while the other air-
port is governmental operated airport which is Hurghada Airport.
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The other two airports are chosen from Alexandria region, one of them is
constructed under BOT system which is Al Alamien airport, while the second
airport is governmental operated airport which is Borg El Arab airport and Mar-
sa Matruh Airport.

4.1.3 Structure of Cases Studied

The structure of Case study is classified into three studies as mentioned
before illustrated as follows:

4.1.3.1 Comparison study of BOT Airport Evaluation:

This study aims to compare between BOT Airports constructed in Egypt.
It compares legal and contractual aspects of both airports, it also compares be-
tween expectations during feasibility studies and actual performed for different
aspects of both airports.

1. Airport Participants
a. Investor
b. Designer
c. Contractor
2. Airport Contract
a. BOT Duration
b. Time Schedule Estimated and Performed
c. Construction Cost Estimated and Performed
3. Financial Study
a. Project Finance
b. Fiscal Revenue
4. Hotel Capacity
a. Hotel Capacity Estimated and Performed
5. Air traffic
a. Air traffic Estimated and Performed
b. Passenger traffic Estimated and Performed
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4.1.3.2 Comparison Study of Airport Architectural Evaluation:

This study aims to compare between BOT airports and governmental op-
erated airports through architectural aspects & its impacts upon operation per-
formance showing different aspects of success and points of strength in different

systems.

1.

General Data
a. Airport Location
b. Governorate of City
c. Main Activity of City

Airport General Data
a. Airport Area
b. Airport Capacity
c. Airport Location
d. Airport Type
e. Airport History
f. Airport Mission
Airport Design
Airport Architectural Data

a. Airport Layout

b. Runway

c. Parallel Taxi

d. Terminal Building

. Expansion Development

a. Expansion Time Schedule (Estimated and Performed)
b. Airport Expansion Cost
c. Terminal Building Capacity

Hotel Capacity

73|Page



Chapter 4: Cases Studied Analysis

4.1.3.3 Statistical Comparison of Airport Operational Analysis

This study aims to compare statistically between BOT airports and go-
vernmental operated airports during the operation process showing different as-
pects of statistical indicators that evaluate the performance of different airports.

1. Airport Share Rate
Total Flight share rate
International Flights share rate
Domestic Flights share rate
Total Passengers share rate
International Passengers share rate
. Domestic Passengers share rate
2. Airport Share / Floor Area rate
Total Flights per floor area rate
International Flights per floor area rate
Domestic Flights per floor area rate
Total Passengers per floor area rate
International Passengers per floor area rate
f. Domestic Passengers per floor area rate
3. Cumulative Frequency Distribution
a. Flights cumulative frequency distribution
b. Passengers cumulative frequency distribution
4. Frequency Distribution Bar Chart
a. Hurghada Airport frequency distribution
b. Borg El Arab Airport frequency distribution
c. Marsa Matruh Airport frequency distribution
d. Marsa Alam Airport frequency distribution
e. Al Alamein airport frequency distribution
5. Mean Passengers per Month & floor area
6. Airport Revenue Analysis

° e o

o)

o a0 o
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4.2 Comparison study of BOT Airport Evaluation

This study aims to compare between BOT Airports constructed in Egypt.
It compares legal and contractual aspects of both airports, it also compares be-
tween expectations during feasibility studies and actual performed for different
aspects of both airports.

4.2.1 Marsa Alam Airport

4.2.1.1 Marsa Alam Airport Parties
Table 4-2 shows the parties in construction of Marsa Alam Airport project
in different construction phases.

Table 4-2: Marsa Alam Airport Project Parties '

EMAK Marsa Alam for Management and Operation of Airports

Subsidiary of El Kharafi Group for development was established to
Project bid for the tender of Marsa Alam international Airport. It got the
Investor tender with 40 years BOT concession, it is a part of EMAk Marsa
Alam Group which is responsible for development in Marsa Alam
in different aspects (Airport Operation, Construction, Tourism and
Real Estate Development)

Designer Netherlands Airports Consultants (NACO)

Main Contractor Egyptian Consultants Group (ECG)

Roads/ runways Nile Company for Contracting and Roads

Interior

Contractor Arab Contractors

4.2.1.2 Airport Contract

Table 4-3 shows Marsa Alam Airport Contract duration that was stated in
the contract of Marsa Alam Airport, it is classified into three main durations;
construction period that states the construction period estimated for construction
of the airport; free tax period that states the period allowed for the investor to
pay the agreed tax to the government; concession period that states the period

'P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
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granted to investor to use the airport facilities before the transfer to the govern-
ment at the end of the concession period.

Table 4-3: Marsa Alam Airport Contract duration’

4 years Construction Period

11 years Period aft.er which the project can start to profit and benefit from
the Egyptian government revenue

25 years Concession Period

40 Years Total BOT Contract

Table 4-4 shows Estimated/Performed time schedule for Marsa Alam Air-
port, it shows that Marsa Alam airport succeeded to start the operation of the
airport in first phase few months earlier than scheduled. It also succeeded to
start the second phase 4 years before the time scheduled for this phase.

Table 4-4: Estimated/Performed Phases Time Schedule - Marsa Alam Airport 2

Time schedule construction Ist phase 2nd phase 3rd phase
Estimated 1998 2002 2013 2026
performed 1998 2001 2009 NA

Graph 4-1shows a graphical diagram of construction phase update in Mar-
sa Alam airport as estimated and performed.

| 1508 | 1900 | 2000 | 2000 | 2002 | 20058 | .. | 2000 | 2080 .. | 2012|2003 | 2046 | .. | 2025 | 2026
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Graph 4-1: Estimated/Performed Phases time schedule — Marsa Alam airport

Graph 4-2 shows the Airport estimated/performed cost in Marsa Alam
Airport, it stated that Initial Cost of the airport was significantly small. The es-
timated cost of project increased due to the additional development projects re-
lated to the airport project. Performed cost was increased by 20 million LE and
was before schedule by 4 months.

Talasy Jdsall ale asye Jlae Juaeli 5 L) 5 0l il mie e (BOT) 1998 alel 264 230 ¢y jaall 2l ) (3ale ¢

1999 olal 53 2 .

? ibid.

*Meeting with Eng. Abd El Aal El Zarie, Deputy Manager of Marsa Alam Airport, April 2010
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Graph 4-2: Airport Estimated/Performed Cost — Marsa Alam Airport 2

4.2.1.3 Airport Financial Study

The investor financed the airport through 40% direct finance by investor
and parties, in addition to 60% indirect finance through loans from local
banks. The feasibility study stated different facial revenues generated by the air-
port during the operation phase as shown in Table 4-5.

Table 4-5: Facial Revenue for Marsa Alam Airport *

Arrival & . . . .

Departure Halls Flight Revenues Parking Projects Related projects
. . . . Local Integrated

Advertisements Airlines Companies | Parking spots Market

Free Duty Market Traveling Agencies | Advertisement Cargo Village

VIP Center Passengers Gas Station

Exchange House Cafeteria

4.2.1.4 Hotel Capacity
Table 4-6 show estimated/performed hotel capacity in Marsa Alam.

Table 4-6: Estimated/Performed Hotel Capacity - Marsa Alam >

Year 2005 2010 2015
Hotel capacity (by room) Est. 9363 17428 31041
Hotel capacity (by room) Per. 10156 27946 NA

'P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
*Meeting with Eng. Abd El Aal El Zarie, Deputy Manager of Marsa Alam Airport, April 2010
iP.M.P. Services, Marsa Alam Airport Feasibility study, 1996

ibid.
STourism Development Authorities, Ministry of Tourism, Report on Tourism in Red Sea, De-
cember 2009
SEMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October
2005
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Graph 4-2shows the estimated/performed hotel capacity in Marsa Alam. It
shows that hotel capacity in Marsa Alam performed is almost doubled as esti-
mated in feasibility study.
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Graph 4-3: Estimated/Performed Hotel Capacity - Marsa Ala Airport

4.2.1.5 Air traffic

Table 4-7 shows the estimated/performed annual flight rate in Marsa Alam
Airport, it shows that airport rate in Marsa Alam airport has increased above the
estimated rates as illustrated in Graph 4-4.

Table 4-7: Estimated/Performed annual Flight rate- Marsa Alam Airport?

Year Flights Estimated Flights Performed Status
2002 840 1235 + 395
2007 3750 4891 + 1141
2010 9370 11054 + 1684

'Meeting with Eng. Abd El Aal El Zarie, Deputy Manager of Marsa Alam Airport, April 2010
’EMAK MarsaAlam Airport Company, International Marsa Alam Airport Brochure, October
2005
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Flights

12000
10000
8000
6000
4000
2000

= - =Flights Estimated = = Flights Performed
11054 »
s -
& - )
4891 e 7o B0
="
="
1235 e 3750
g .
840 . .
year 2002 year 2007 year 2010
Year

Graph 4-4: Estimated/Performed Flight Rate - Marsa Ala airport

Table 4-8 shows the estimated/performed annual passenger rate in Marsa
Alam Airport, it shows that airport rate in Marsa Alam airport has increased
above the estimated rates as illustrated in Graph 4-5.

Table 4-8: Estimated/Performed Passenger Rate — Marsa Alam Airport'

Year Pax. Estimated Pax. Performed Status
2002 94200 169600 75400
2007 200400 642807 442407
2010 403200 938858 535658

'Meeting with Eng. Abd El Aal El Zarie, Deputy Manager of MarsaAlam Airport, April 2010
’EMAK MarsaAlam Airport Company, International MarsaAlam Airport Brochure, October

2005
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Graph 4-5: Estimated/Performed Passenger Rate - Marsa Alam Airport

4.2.1.6 Related projects to Airport

When the airport was awarded to the investor; additional projects related
to airport was granted to the investor in order to increase investment around the
airport and encourage airport operation process as shown in Table 4-9, it shows
the status of related projects and its description. Marsa Alam related projects
achieved significant progress according to estimated time.

Table 4-9: Related Projects to Marsa Alam Airport '

Related project Project Description Status
Port Ghalib Marina 30,000 sq. m contains 3 hotels with total | 2nd Phase Con-
cost 200 million structed
.. - Training diving center equipped with 2nd Phase Con-
Diving Training Center latesttech. structed
Harbor Yacht Club it accommodate 1000 yachts with differ- | 2nd Phase Con-
ent scales structed

International Conference
Center

Conference Center opposite to Port Gha-
lib

under construction

Service Facilities

Water desalination, Sewage treatment
plant, central, medical center, stores,
sporting club for residents of region

constructed

'EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October

2005

’P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
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4.2.2 Al Alamein Airport

4.2.2.1 Al Alamein Airport Parties
Table 4-10 shows the parties in construction of Al Alamein Airport project
in different construction phases.

Table 4-10: Al Alamein Airport Project Parties '

International Airport Company (IAC)
Project Subsidiary of Kato Group was established to bid for the tender of
Investor Al Alamein international airport. It got the tender with a 50 year
BOT concession
Designer A.C.C
Main Contractor Kato Group for Contracting
Roads/ runways Nile Company for Contracting and Roads

4.2.2.2 Airport Contract

Table 4-11 shows Al Alamein Airport Contract duration that was stated in
the contract of Al Alamein Airport, it is classified into three main durations;
construction period that states the construction period estimated for construction
of the airport; free tax period that states the period allowed for the investor to
pay the agreed tax to the government; concession period that states the period
granted to investor to use the airport facilities before the transfer to the govern-
ment at the end of the concession period.

Table 4-11: Al Alamein Airport Contract duration®

4 years Construction Period
Period after which the project can start to profit and benefit
15 years .
from the Egyptian government revenue
31 years Concession Period
50 Years Total BOT Contract

Table 4-12 shows Estimated/Performed time schedule for Al Alamein
Airport, it shows that Al Alamein Airport was delayed in start of construction
phase due to problems concerning land acquisition with ECAA. It was ended in
2001 and started to construct the airport.

'Dr. Ahmed Abd El-Warith Consultants, Al Alamein airport feasibility study, 1998
? ibid.
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Table 4-12: Estimated/Performed Phases Time Schedule - Al Alamein Airport'

Time schedule construction 1st phase 2nd phase 3rd phase
Estimated 1998 2002 2015 2028
performed 2001 2005 NA NA

Graph 4-6 shows a graphical diagram of construction phase update in Al
Alamein airport as estimated and performed.
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Graph 4-6: Estimated/Performed Phases time schedule — Al Alamein airport

Graph 4-7 shows the Airport estimated/performed cost in Al Alamein Air-
port, it stated that Al Alamein Airport was delayed in start of construction phase
due to problems concerning land acquisition with ECAA. It was ended in 2001
and started to construct the airport
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Graph 4-7: Airport Estimated/Performed Cost — Al Alamein Airport 34

4.2.2.3 Airport Financial Study

The investor financed the airport through 40% direct finance by investor
and parties, in addition to 60% indirect finance through loans from local banks.
The feasibility study stated different facial revenues generated by the airport
during the operation phase as shown in Table 4-13.

'Meeting with Eng. HamdiAbd El Azim, General Manager of Al Alamein Airport, April 2010
? Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998
*Meeting with Eng. HamdiAbd El Azim, General Manager of Al Alamein Airport, April 2010
*Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998

83|Page



Chapter 4: Cases Studied Analysis

Table 4-13: Facial Revenue for Al Alamein Airport '

gg:ﬁﬁﬁ; Halls Flight Revenues Parking Projects | Related projects

Advertisements Airlines Companies | Parking spots Cargo Village

Free Duty Market | Traveling Agencies | Advertisement Cafeteria

VIP Center Passengers Agriculture land

Exchange House industrial & commercial
park

4.2.2.4 Hotel Capacity

Table 4-14 show estimated/performed hotel capacity in Al Alamein.

Table 4-14: Estimated/Performed Hotel Capacity — Al Alamein =

Year 2005 2010 2015
Hotel capacity (by room) Est. 2500 25000 50000
Hotel capacity (by room) Per. 250 2000 NA

Graph 4-8 shows the estimated/performed hotel capacity in Al Alamein. It
shows that hotels and resorts in Al Alamein are extremely under estimated hotel
capacity. Hotel capacity in Al Alamein depends on local tourism spread along
the north coast; it neglected large tourism potentials due to World War IL*
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Graph 4-8: Estimated/Performed Hotel Capacity - Al Alamein

'Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998

’Meeting with Eng. HamdiAbd El Azim, General Manager of Al Alamein Airport, April 2010
*Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998

*Al Alamein City Official website, http://www.el-alamein.world-
guides.com/el_alamein_landmarks.htm. accessing 5-5-2010
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4.2.2.5 Air traffic

Table 4-15shows the estimated/performed annual flight rate in Al Alamein
Airport, it shows that Al Alamein Airport could not afford Estimated Flights due
to the delay in construction project and Lack of hotels around the airport as illu-

strated in Graph 4-9.

Table 4-15: Estimated/Performed annual Flight rate- Al Alamein Airport "2

Year Flights Estimated Flights Performed Status
2002 195 0 -195
2007 474 277 -197
2010 975 NA NA
= - =Flights Estimated = - =Flights Performed
1200
1000 975
300 . “ Not Performed
" 600 — . = — . = yet
£ a0 R— T
T 200 195 = 7 _ . ST
0 G — = T T 1
year 2002 year 2006 year 2015
Years

Graph 4-9: Estimated/Performed annual Flight rate- Al Alamein Airport

Table 4-16 shows the estimated/performed annual passenger rate in Al
Alamein Airport, it shows that Al Alamein airport Passenger Performed wit-
nessed remarkable retard behind estimated Passenger due to Late in implemen-
tation of airport and lack of tourism attraction potentials around airport as illu-

strated in Graph 4-10.

Table 4-16: Estimated/Performed Passenger Rate — Al Alamein Airport 12

Year Pax. Estimated Pax. Performed Status
2002 62,400 0 -62400
2007 151,704 17723 -133981
2010 312,226 NA NA

'Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998

*Meeting with Eng. Hamdi Abd El Azim, General Manager of Al Alamein Airport, April 2010
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Graph 4-10: Estimated/Performed annual Passenger rate- Al Alamein Airport

4.2.2.6 Related projects to Airport

When the airport was awarded to the investor; additional projects related
to airport was granted to the investor in order to increase investment around the
airport and encourage airport operation process as shown in Table 4-9, it shows
the status of related projects and its description. Al Alamein related projects
achieved significant progress according to estimated time.

Table 4-17: Related Projects to Al Alamein Airport '

Related project Project Description Status
1st Move pick on North Coast, 19 km 1st Phase Con-
Ghazala Bay Resort from airport with 2500 room structed
Cargo Village ¥nclude storage, refrigeration, warehous- Postponed
ing center
Industrial & Commercial | total area 25km2 geared towards export
Postponed
park to western markets
Organic agriculture land | 16 km2, perform additional export to Postponed
area European markets
Canceled due to
Hotels And resort 4 hotels and resort located near the air- location in
port range of Dabaa
Plant

! Meeting with Eng. Hamdi Abd El Azim, General Manager of Al Alamein Airport, April 2010
’Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998
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Comparison Study of
Architectural Airport
Evaluation
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4.3 Comparison of Architectural Airport Evaluation

This study aims to compare between BOT airports and governmental op-
erated airports during the operation process showing different aspects of success
and points of strength in different systems.

4.3.1 Borg El Arab Airport

4.3.1.1 Borg El Arab City12
Borg EL Arab city is located 60 kilometers to the south west of Alexan-

dria, 7 kilometers from the

shore of Mediterranean sea as

shown in Figure 4-3. Borg El o
Arab city is located in Alex-

andria Governorate; it is con-

sidered one of the new com-

munities the government be-

gan to build during the last

decade. The main Activities

of Borg El Arab city inhabi-

tants are touristic, industrial

and residential investments.

Figure 4-3: Borg El Arab City Location

4.3.1.2 Airport General Data 3

The airport is located 43 Km south west of Alexandria, East of New Borg
El Arab City as shown Figure 4-4. The area of Borg El Arab Airport is 43.69
Kilometers square. Borg El Arab is considered one of the international airports
in Egypt with 600 Pax. /Hour capacity. The Egyptian civil authority started in
1998 to study the possibility of establishing another international airport at Borg

'Ministry of Trade & Industry, Alexandria international trade point website, Overview,
http://www.alextp.gov.eg/borgloc.html, Accessing (28-04-2010)

*Ministry of Trade & Industry, Alexandria international trade point website, City Plane,
http://www.alextp.gov.eg/borgplane.html, Accessing (28-04-2010

* Egyptian Holding Company For Airports And Air Navigation (Ehcaan) Official Site,
Http://Www.Ehcaan.Com/About_ Comp.Aspx 12/4/2010
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El Arab city on part of Borg El Arab Military air base land. It is established in
order to ease the traffic congestion at : y
Alexandria Airport as it will be the
replacement of El Nozha international
Airport in Alexandria.

Figure 4-4: Borg El Arab Airport Location

4.3.1.3 Airport Design

Figure 4-5: Borg El Arab Airport Perspective

89 |Page



4.3.1.4 Airport Architectural Data

Table 4-18: Borg El Arab Airport Architectural Data '

Chapter 4: Cases Studied Analysis

Runway Width Runway Length
Runway 45 meters 3400 meters
Parallel Taxi W Eent
30 meters 3000 meters
TB Facilities TB Area
Arrival Hall 1376.25 meters square
Departure Hall TB Capacity
. o Free Duty zone 600 Pax. / Hour
Terminal Building Cargo E)Z;)ort Service Provided
Electronic Check-In Counters
Visa Counters
computerized counters

4.3.1.5 Airport Expansion Development

Expansion Time schedule

Table 4-19: Planned/Performed Expansion plan — Borg El Arab Airport*

No. of Phase Planned Delivery of | Performed Delivery Status
Phase of Phase
1st Phase (Current) 2009 current Behind 1 years
2nd Phase 2014 NA NA
3rd Phase 2024 NA NA
2018 Not Performed
~ =T 2014
2 2012 — -
S 2010 Currene = . =
r
2008 2009 -
2006 = & =Estimated...
2004
1st Phase (Current) 2nd Phase

Graph 4-11: Planned/Performed Expansion plan — Borg El Arab Airport

! Egyptian Holding Company For Airports And Air Navigation (Ehcaan) Official Site,
Http://Www.Ehcaan.Com/Main_Airports.Aspx, Accessing 12/4/2010

2 ibid
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Expansion Cost
Table 4-20: Planned/Performed Expansion Cost - Borg El Arab Airport '

No. of Phase Planned Cost of Phase Performed Cost of Phase Status
1st Phase 52 Million USD NA NA
Hotel Capacity

Hotel capacity in Borg El Arab city was increased by 60 % during the pe-
riod from year 2007 till nowadays. Borg el Arab city has a remarkable tourism
development rate during last few years.

Table 4-21: Hotel Capacity - Borg El Arab city *

2007 2010 2015
Hotel Capacity (by rooms) 4127 6804 NA
Investment NA NA NA
No. of projects 72 project 80 project NA

4.3.2 Marsa Matruh Airport

4.3.2.1 Marsa Matruh City

Marsa Matruh is located 240 kilometers
west of Alexandria, 22 kilometers from Sallum
as shown in Figure 4-7. Marsa Matruh city
is capital of Matruh governorate. The main Ac-
tivities of Marsa Matruh city inhabitants are tou-
ristic investment through diving, wind surfing
sports and beach resorts. °

Figure 4-7: Marsa Alam City Location

4.3.2.2 Marsa Matruh Airport General Data
The airport is located 1.1 sea miles to the south west of the city as shown
in Figure 4-8. The area of Mars Matruh Airport is 15.54 Kilometers square.

1Egyptian Airport Company Official Website, http://www.eac-
airports.com/OurAirports BorgElarab.aspx, Accessing 12/5/2010
’Ministry of Tourism, Report on Tourism in Egypt, 2007

3 Official site for Marsa Matruh Governorate,
http://www.matrouh.gov.eg/matrouhsite/egypt.htm/, Accessing 29-5-2010
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Marsa Matruh is considered one
of Local airport which opened
international flights in 2006 with e
300 Pax. /Hour capacity. It is
considered one of the airports
that were delivered to the
tian civil company from the

English army in 1945."

Figure 4-8: Marsa Matruh Airport Location

4.3.2.3 Airport perspective

Figure 4-9: Marsa Matruh Airport Perspective >

4.3.2.4 Airport Architectural Data
Table 4-22 : Marsa Matruh Architectural data *

Runwa Runway Width Runway Length
y 45 meters 3000 meters
. Width Length
ezl ey 45 meters 3000 meters
TB Facilities TB Area
Arrival Hall 1570 meters square
. o Departure Hall TB Capacity
Wil il Free Duty zone 300 Pax. / Hour
VIP Hall Service Provided
Electronic Check-In Counters

4.3.2.5 Hotel capacity
Marsa Matruh has large potentials in tourism, it witnessed remarkable rise
in hotel capacity. It was increased by 300 % through last three years.

'Egyptian Holding Company For Airports And Air Navigation (Ehcaan) Official Site,
Http://Www.Ehcaan.Com/About Comp.Aspx 12/4/2010
? ibid
? ibid
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Table 4-23: Hotel Capacity - Marsa Matruh City'

2007 2010 2015
Hotel Capacity (by rooms) 4881 14811 NA
Investment NA NA NA
No. of projects 47 project 83 project NA

4.3.3 Hurghada Airport

4.3.3.1 Hurghada City

Hurghada city is located 600 kilometers
from Cairo, 82 kilometers along the Red Sea
shore”as shown in Figure 4-10. Hurghada city
is considered the capital of Red Sea Governo-
rate. The main Activities of Hurghada city are
touristic investments, it 1is considered a
worldwide aquatic sport center along the Red
Sea.’

Figure 4-10: Hurghada city Location

4.3.3.2 Hurghada Airport General Data

The airport is located 5 km to the south
west of Hurghada Downtown as shown in
Figure 4-11. The area of Hurghada Airport is
40.3 km”. Hurghada is considered one of in-
ternational airport with 2500 Pax. /Hour ca-
pacity. In May 1966, Egypt located 102 thou-
sand LE to prepare Hurghada Airport to re-
ceive jet aircrafts carrying tourists arriving
directly from Europe. *

Figure 4-11: Hurghada Airport Location

'"Ministry of Tourism, Report on Tourism in Egypt, 2007

’Official Site for Hurghada City, Site, http://www.hurghada-tourism.com/index-ar.php?menu=1,
Accessing 29-5-2010.

? Official Site for Hurghada City, Touristic Features, http://www.hurghada.com/index.aspx, Ac-
cessing 8/5/2010

* Egyptian Holding Company For Airports And Air Navigation (Ehcaan) Official Site,
Http://Www.Ehcaan.Com/About_ Comp.Aspx 12/4/2010
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4.3.3.3 Airport Design

Figure 4-12: Hurghada Airport Perspective '

4.3.3.4 Hurghada Airport Architectural Data
Table 4-24: Hurghada Airport Architectural Data >

Runway Width Runway Length
LT ER 45 meters 4000 meters
. Width Length
ziliel Tenl 45 meters 4000 meters
TB Facilities TB Area
Arrival and Departure Halls | 15534 meters square
Free Duty zone TB Capacity
Terminal Building Public Lounge 2500 Pax. / Hour
Airlines Facilities Service Provided
Departure Lounge Electronic Check-In Coun-
ters
Visa Counters

! Egyptian Holding Company For Airports And Air Navigation (Ehcaan) Official Site,
Http://Www.Ehcaan.Com/About_Comp.Aspx 12/4/2010
* ibid
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4.3.3.5 Airport Expansion Development

Expansion Time schedule
Table 4-25: Planned/Performed Expansion plan — Borg El Arab Airport '

Planned Delivery Performed Delivery
No. of Phase of Phase of Phase Status
1st Phase 2005 2007 Behind 2 years
2nd Phase (Current) 2015 NA NA
3rd Phase NA NA NA
2020 Not Preformed
- -
- " _
o 2010 -
o 2007 _’a e — & =Estimated Delivery
> 2005 L
2005 = = Performed Delivery
2000
1995
1st Phase 2nd Phase (Current)

Graph 4-12: Planned/Performed Expansion Plan — Hurghada Airport

The expansion phase of airport was two years behind the schedule esti-
mated for this expansion development.

Expansion Cost

The expansion cost of phase was almost double the estimated cost for such

development.

Table 4-26:Planned/Performed Expansion Cost - Borg El Arab Airport *

No. of Phase Planned Cost of Performed Cost of S
Phase Phase
1st Phase 60 Million USD 115 Million USD Almost Doubled

! Egyptian Holding Company For Airports And Air Navigation (Ehcaan) Official Site,
Http://Www.Ehcaan.Com/Main_Airports.Aspx, Accessing 12/4/2010

2 ibid

3Egyptian Airport Company Official Website, http://www.eac-
airports.com/OurAirportsBorgElarab.aspx, Accessing 12/5/2010
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4.3.3.6 Hotel Capacity
Hurghada witnessed remarkable development in tourism movement that
exceeded expectations for this area.

Table 4-27: Hotel Capacity - Hurghada city '

2007 2010 2015
Hotel Capacity (by rooms) 35027 28935 51185
Investment NA 5663 million LE | 8360 million LE
No. of projects NA 86 Project 149 project

4.3.4 Al Alamein Airport

4.3.4.1 Al Alamein City
Al Alamein city is located 106 kilometers west of Alexandria, 240 Kilo-
meters North West of Cairoas shown
in Figure 4-13. Al Alamein city is one st
a part of Matruh Governorate; it is
considered one of the most famous
Historical cities in Egypt. That wit-
nessed a famous battle during World
War I. The main Activities of Al
Alamein city is touristic and Historical
investments.

Figure 4-13: Al Alamein city Location

4.3.4.2 Al Alamein Airport General Data

The airport is located near the coastal road and the road connecting Cairo /
Alexandria desert road as shown in Figure 4-14. The area of Al Alamein Airport
is 64 kilometers square. Al Alamein airport is considered one of international-
Cargo airport with 600 Pax. /Hour capacity®. International Airport Company

'"Tourism Development Authorities, Ministry of Tourism, Report on Tourism in Red Sea, De-
cember 2009

? Official Site for El Alamein City, Maps, http://www.el-alamein.world-

guides.com/el alamein_maps.html, 5/5/2010

? Official Site for El Alamein City, Historical Visits, http://www.el-alamein.world-
guides.com/el alamein landmarks.html, Accessing (5/5/2010)

*Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998
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won the tender to construct Al
Alamein airport in 1998 under BOT

system with the supervision of =

ECAA. It witnessed difficulties in
land acquisition; it was inaugurated
in 2005 - 4 years behind the sche-
dule. Al Alamein Airport was estab-
lished in order to serve the Western
shores of Mediterranean Sea for

Egypt. It is considered the west gate

for Egypt.'

it

Al Alarvein

L.

o
e

Figure 4-14: Al Alamein Airport Location

4.3.4.3 Al Alamein airport Perspective

i il |

Figure 4-15: Al Alamein Airport Perspective 2

4.3.4.4 Al Alamein Architectural data
Table 4-28: Al Alamein Architectural Data !

Figure 4-16 Al Alamein Ai rport Plan '

Terminal Building

Runway Width Runway Length
LT ER 45 meters 3500 meters
. Width Length
zilisl Tanl 30 meters 3500 meters
Service Provided TB Area

Electronic Check-In Coun-
ters

13019 meters square

TB Capacity

Visa Counters

600 Pax. / Hour

'Kato Group Official Website, http://www.katoinvestment.com/divisions/Logistics.htm, Acces-

ing 2/5/2010

’Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998
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TB Facilities

Arrival Halls Departure halls
cargo facilities VIP Facilities
Free Duty zone First Aid Center
Public Lounge Tour Agents
Airlines Facilities Banking

Departure Lounge

inspection points

Food and Beverage

gov. facilities

information center

4.3.4.5 Airport Expansion Development

Expansion Time schedule
Table 4-29: Planned/Performed Expansion plan — Al Alamein Airport

No. of Phase Planned Delivery of | Performed Delivery of S
Phase Phase

1st Phase 2002 2005 Behind 4 years

2nd Phase 2015 NA NA

3rd Phase 2028 NA NA

Al Alamein Airport construction was delayed 4 years behind the sche-
duled plan, due to the land acquisition problem that faced the investor of the air-

port.

2040 Not Performed
2030 — ”‘g Yet
2020 Not Performed - = = " 2028

» yet_ - = °

S 2010 - T ° 7015

] 200 - =

g 2000 Dt . - ¢ =Estimated...

2002 = W= Performed...
1990
1980
1st Phase 2nd Phase 3rd Phase

Graph 4-13: Planned/Performed Expansion Plan - Al Alamein Airport

'Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998
*Meeting with Eng. HamdiAbd El Azim, General Manager of Al Alamein Airport, April 2010
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Expansion Cost
The airport construction cost was increased by 42 % than estimated cost
for the project.

Table 4-30: Planned/Performed Expansion Cost - Al Alamein Airport '

No. of Phase | Planned Cost of Phase Performed Cost of Phase Status
1st Phase 120 Million LE 170 million LE Increased by 42 %

4.3.4.6 Hotel Capacity

4 projects were postponed due to the location of these hotels is near El
Dabaa necular plant in Egypt, this led to delay of these projects that affected
tourism in Al Alamein. Tourism in North Coast depends on local tourism in re-
sorts and hotels that are focused in summer.

Table 4-31: Hotel Capacity - Al Alamein city >

2007 2010 2015
Hotel Capacity (by rooms) 206 206 2500
Investment NA NA NA
No. of projects 1 project 1 project NA

4.3.5 Marsa Alam Airport

4.3.5.1 Marsa Alam City

Marsa Alam city is located 280 South
of Hurghada City, 65 kilometers along Red
Sea Shore as shown in Figure 4-17. Marsa
Alam city is one a part of Red Sea Governo-
rate; it is considered one of the most famous
touristic cities in Egypt along Red Sea.*

Figure 4-17: Marsa Alam City Location

'Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998
’Meeting with Eng. HamdiAbd El Azim, General Manager of Al Alamein Airport, April 2010
3 ..
ibid
*Marsa Alam Official site, www.marsaalam.co.uk/, Accessing (10/5/2010)
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4.3.5.2 Marsa Alam Airport General Data

The airport is located60 Km
North of Marsa Alam city as shown in
Figure 4-18. The area of Marsa Alam
Airport is 21 km square. Marsa Alam
airport is  considered one  of
al airport with 600 Pax. /Hour capaci-
ty' EMAk Marsa Alam got the tender in
1998 to construct international airport in
Marsa Alam under BOT system with
the supervision of ECAA. It was first
inaugurated in 2001 for international
aviation. Marsa Alam Airport was es-
tablished in order to serve touristic flow
directly from Europe to Red Sea Touris-
tic sites.’

4.3.5.3 Airport Perspective

LanEmi|

Figure 4-19: Marsa Alam Airport Perspective * Figure 4-20: Marsa Alam Airport Plan *

folaiy Joall ple ous ya jUas Jiieds 5 elii) 5 ol il mie die (BOT) 1998 olad 264 230 Ay el dld gl Gale «
1999 plal 53 22e 5,
’EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October
2005
> ibid
*EMAK Marsa Alam, ECAA — Marsa Alam Airport Presentation, 2001
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4.3.5.4 Marsa Alam Airport Architectural Data
Table 4-32: Marsa Alam Airport Architectural data '

Runwa Runway Width Runway Length
unway 45 meters 3000 meters
. Width Length
Feriallel e 30 meters 3000 meters
Service Provided TB Area

Terminal Building

Electronic Check-In Coun-
ters

2500 meters square

TB Capacity

Visa Counters

600 Pax. / Hour

TB Facilities

Arrival and Departure Halls | VIP Facilities
Free Duty zone First Aid Center
Public Lounge Tour Agents
Airlines Facilities Banking

Departure Lounge

inspection points

Food and Beverage

gov. facilities

information center

4.3.5.5 Airport Expansion Development

Expansion Time schedule

Table 4-33: Planned/Performed Expansion Plan - Mars Alam airprot =

No. of Phase Planned Delivery of Performed Delivery Status

Phase of Phase
1st Phase 2002 2001 Advanced 4 Months
2nd Phase 2013 2009 Advanced 4 Years
3rd Phase 2026 NA NA

Marsa Alam airport succeeded to construct the airport 1 year before sche-

duled plan. It also succeeded to start the 2nd phase 4 years before schedule.

'P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
P.M.P. Services, MarsaAlam Airport Feasibility study, 1996
*Meeting with Eng. Abd El Aal El Zarie, Debuty Manager of MarsaAlam Airport, April 2010
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2030 13
;g;g - -" Mot Performed
2015 2013 =t = Z yet
£ 2010 - *‘.; - =
3 2005 2002 D= - 2009 _ ¢ —Estimated Delivery
>_ 2004 Py 7— —-—
2000 ¥ 2001 — o Perf .
1995
1990
1985
1st Phase 2nd Phase 3rd Phase

Expansion Cost
Marsa Alam Airport cost was increased by 6.6 % with respect to estimated
cost in the airport in the feasibility study.

Table 4-34: Planned/Performed Expansion Cost — Marsa Alam Airport

No. of Phase Planned Cost of Phase Performed Cost of Phase Status
1st Phase 300 Million LE 320 Million LE Increase by 6.6 %

4.3.5.6 Hotel Capacity

Marsa Alam witnessed remarkable development in tourism movement that
exceeded expectations for this area. Marsa Alam Airport and Tourism Devel-
opment in Marsa Alam has large mutual influence on each other that enriched

both

Table 4-35: Hotel capacity - Marsa Alam City '

2007 2010 2015
Hotel Capacity (by rooms) 4746 5337 36528
Investment 840 million LE 2319 million LE NA
No. of projects NA 56 Project 123 project

'"Tourism Development Authorities, Ministry of Tourism, Report on Tourism in Red Sea, De-
cember 2009
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Statistical Comparison
of Airport operation study
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4.4 Statistical Comparison of Airport Operational
Study:

This study aims to compare statistically between BOT airports and go-
vernmental operated airports during the operation process showing different as-
pects of statistical indicators that evaluates the performance of different air-

1
ports.

Statistical analysis of airport operational performance of different airports
in this thesis follows frequency statistical analysis as defined ‘it is the study that
deals with repentance of certain items’. The frequency study is evaluated with
respect to 100% or 1; where the scoring system depends on the normalization
performance of the frequency of studies. Normalization of performance results a
single line; airport evaluation depends on evaluation of linear equation for nor-
malization line with respect to single line slope & constant as follows:

Linear equation: y=ax+b
Where ‘a’ is the slope or gradient of single line

‘b’ is the equation constant term
Table 4-36: Evaluation of single line equation

Lines Equation slope Slope constant Constant Coefficient
q P coefficient coefficient points

Line 1 y=ax+b a a b b’ (@’ +b’)/2
Line 2 y=cx+d c c d d’ (c"+d’)/2
Line 3 y=ex+f e e’ f f (f+d)/2
Line 4 y=gx+h g g h h’ (g +h)/2
Line 5 y=ix+] i i i i (i +j)/2

Where (a’, ¢’, ¢’, g’ & 1°) coefficient of linear slope with respect to 1
(b’,d’, £, h’ &) coefficient of linear constant with respect to 1

Evaluation points is average sum of slope coefficient & constant coefficient

! Lind, Douglas. A; Marchel, William A. Wathen, Samuel A., Statistical Techniques in business
and economics with global data sets. McGraw Hill
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4.4.1 Airport share rate:

This study shows the rate of annual share of each airport with the respect
to the total annual rates in Egypt along the study duration (from 2005 to 2009).
It is calculated as ratio between airport flights / passengers share rate in Egyp-
tian aviation industry to maximum share flights / passenger’s rate along the
study duration period (2005-2009). This graph implies rate of development of
airport share along the study duration period as a part of Egyptian aviation in-
dustry.

Equation 4-1: airport share rate equation

annual airport share rate in egyptian aviation industry

airport share rate = - - - - —
maximum airport share rate in egyptian aviatin industry

4.4.1.1 Total flights Share rate

This study shows rate of annual flight share rate of each airport with re-
spect to total annual airport flights of the Egyptian aviation industry, it aims to
study the annual number of flights share rate of case study airports with respect
to total flights in Egypt as a percentage rate. Table 4-37 shows airport flight rate
percentage of different airports with respect to Egyptian aviation industry.

Table 4-37: Airport flight share Percentage'

Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 14.35% 14.15% 14.49% 14.79% 14.63%
Borg El Arab 0.65% 1.04% 0.85% 0.48% 1.11%
Marsa Matruh 0.26% 0.27% 0.23% 0.20% 0.26%
Marsa Alam 1.63% 1.74% 1.77% 1.97% 2.34%
Al Alamein 0.01% 0.12% 0.12% 0.16% 0.19%

Table 4-38 shows annual frequency share for cases studied airports
showed in Table 4-37 by usage of Equation 4-2, it shows the frequency of air-
port share rate with respect to 1 as illustrated in Figure 4-21, Figure 4-22, Figure
4-23, Figure 4-24, & Figure 4-25.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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Equation 4-2: airport share rate

airport share rate =

annual total flight share rate in egyptian aviation industry

maximum flight share rate in egyptian aviatin industry

Table 4-38: Airport Flight Share rate’'

Hurghada 0.97 0.96 0.98 1.00 0.99
Borg El Arab 0.59 0.94 0.77 0.43 1.00
Marsa Matruh 0.96 1.00 0.87 0.74 0.97
Marsa Alam 0.70 0.74 0.76 0.84 1.00
Al Alamein 0.03 0.60 0.65 0.84 1.00

Table 4-39: airport flight share evaluation

Airport evaluation Table 4-39 shows airports flight share rate
g“rg}]l;dz - 838 evaluation points for normalization of
org ra . . . .
Marsa Matrah 0.45 F%gure 4-21, Flg}lre 4-22, Figure 4-23,
Marsa Alam 055 Figure 4-24, & Figure 4-25, as shown in
Al Alamein 0.49 table A.1-4; appendix A.1
1.00 — 1.00 P
0.80 0.80
2 060 2 060 ~T\7
E 0.40 § 0.40
0.20 0.20
0.00 0.00
YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
2005 2006 2007 2008 2009 2005 2006 2007 2008 2009
Years Years
Figure 4-21: Hurghada Flight Share Rate’ Figure 4-22: Borg EL Arab Flight Share rate’

! Prepared by the researcher
? Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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1.00 — 1.00
0.80 —” 0.80 - -
:’%" 0.60 é” 0.60
= 040 S 040
0.20 0.20
0.00 T T T T ] 0.00
YEAR YEAR YEAR YEAR  YEAR YEAR YEAR YEAR YEAR YEAR
2005 2006 2007 2008 2009 2005 2006 2007 2008 2009
Years Years
Figure 4-23: Marsa Matruh Flight Share rate Figure 4-24: Marsa Alam Flight share rate’
1.00 —
0.80 ‘/
® 060
£ 040
0.20 /
0.00 / T

YEAR  YEAR YEAR YEAR  YEAR
2005 2006 2007 2008 2009

Years

Figure 4-25: Al Alamein Flight Share rate'

Hurghada airport shows slight rise and fall during the study period; due to the
slight development of tourism in Hurghada.

Borg el Arab airport shows large rise and fall during year 2008 because of the
stoppage of airport for maintenance.

Marsa Matruh airport flight share shows medium rise and fall during 2008 and
then rise again in 2009; the dependency of tourism in Marsa Matruh on road
transportation due to the high rate of aviation price.

Marsa Alam airport shows regular rise during the study period, it shows regular
development of the airport performance and improvement along the past period.

Al Alamein airport flight share large study as the airport started in 2005; it
shows improvement of airport but it doesn’t accompany the expected rates for
the development of airport in preliminary study.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher
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4.4.1.2 International Flight share rate

This study shows rate of annual international flight share rate of each air-
port with respect to total annual international flights of the Egyptian aviation
industry, it aims to study the annual number of international flights share rate of
case study airports with respect to total international flights in Egypt as a per-
centage rate. Table 4-40 shows airport international flights share rate percentage
of different airports with respect to Egyptian aviation industry.

Table 4-40: Airport International share percentage’

Intl. Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 18.62% 18.00% 18.52% 18.51% 17.90%
Borg El Arab 0.90% 1.53% 1.27% 0.71% 1.62%
Marsa Matruh 0.00% 0.10% 0.12% 0.08% 0.19%
Marsa Alam 2.25% 2.42% 2.53% 2.73% 3.03%
Al Alamein 0.00% 0.10% 0.16% 0.16% 0.20%

Table 4-41 shows annual frequency share for cases studied airports
showed in Table 4-40 by usage of Equation 4-3, it shows the frequency of air-
port international share rate with respect to “1” as illustrated in Figure 4-26,
Figure 4-27, Figure 4-28, Figure 4-29, & Figure 4-30.

Equation 4-3: Airport International share

annual Intl flight share rate in egyptian aviation industry
maximum intl flight share rate in egyptian aviatin industry

airport share rate =

Table 4-41: Airport International Flights share rate’

Intl. Flights rate Yr 2005 Yr 2006 Yr2007 | Yr2008 Yr 2009
Hurghada 1.00 0.97 0.99 0.99 0.96
Borg El Arab 0.56 0.95 0.78 0.44 1.00
Marsa Matruh 0.00 0.52 0.62 0.44 1.00
Marsa Alam 0.74 0.80 0.84 0.90 1.00
Al Alamein 0.02 0.53 0.82 0.81 1.00

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
* Prepared by the researcher
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Table 4-42: airport international flight share evaluation

Airport evaluation Table 4-42 shows airports flight share rate
g“rgfg‘ldz . 3'2(9) evaluation points for normalization of Fig-
org ra . . . .
Marsa Matrah 0.40 ure 4-26, F}gure 4-27, Figure 4-28? Figure
Marsa Alam 0.47 4-29, & Figure 4-30, as shown in table
Al Alamein 0.48 A.2-4 appendix A.2
1.00 — 1.00
0.80 0.80 // . /
®  0.60 » 060 /
5 0.40 5 0.40 \/
0.20 0.20
0.00 T T T T | 0.00 T T T T ]
YEAR  YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
2005 2006 2007 2008 2009 2005 2006 2007 2008 2009
Years Years

Figure 4-26: Hurghada Intl. Flight Share Rate'

Figure 4-27: Borg elArab Intl. Flight Share rate®
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Figure 4-28:MarsaMatruh Intl. flight share rate’

Figure 4-29: Marsa Alam Inlt. Flight share rate'

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher
? Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher
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Figure 4-30: Al Alamein Flight Share rate'

Hurghada airport international flights rate shows slight decrease respec-
tively during the study period as Hurghada witnessed decrease of international
tourism rate.

Borg el Arab airport international flights rate shows rise and fall vacilla-
tion because the stoppage period of the airport for maintenance. Marsa Matruh
airport international flights rate shows regular rise except for year 2008, which
witnessed remarkable fall and then started to rise again.

Marsa Alam Airport international flights rate shows remarkable rise along
the study period; this show the development of Marsa Alam airport performance
and increase tourism rate in Marsa Alam.

Al Alamein airport international rate shows remarkable rise along the
study period; this show the development of Al Alamin airport performance.

4.4.1.3 Domestic Flight share rate:

This study shows increase of annual domestic flight rate of each airport
with respect to annual domestic airport flights of the Egyptian aviation industry,
it aims to study the annual number of domestic flights share rate of case study
airports with respect to total domestic flights in Egypt as a percentage rate. Ta-
ble 4-43 shows airport domestic flights rate percentage of different airports with
respect to Egyptian aviation industry.
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Table 4-43: Airport Domestic Flight percentage'

Dom. Flight Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 6.32% 6.51% 6.81% 8.04% 8.18%
Borg El Arab 0.19% 0.07% 0.06% 0.06% 0.09%
Marsa Matruh 0.74% 0.59% 0.44% 0.40% 0.39%
Marsa Alam 0.38% 0.38% 0.30% 0.58% 0.97%
Al Alamein 0.01% 0.14% 0.06% 0.16% 0.19%

Table 4-44 shows annual frequency share for cases studied airports
showed in Table 4-43 by usage of Equation 4-4, it shows the frequency of air-
port share rate with respect to “1” as illustrated in Figure 4-31, Figure 4-32, Fig-
ure 4-33, Figure 4-34 & Figure 4-35.

Equation 4-4: Airport domestic share rate

annual dom. flight share rate in egyptian aviation industry
maximum dom flight share rate in egyptian aviatin industry

airport share rate =

Table 4-44: Airport Domestic Flight rate?

Hurghada 0.77 0.80 0.83 0.98 1.00
Borg El Arab 1.00 0.37 0.32 0.32 0.47
Marsa Matruh 1.00 0.81 0.60 0.55 0.53
Marsa Alam 0.39 0.40 0.31 0.60 1.00
Al Alamein 0.05 0.74 0.31 0.88 1.00

Table 4-45: airport domestic Flight share evaluation

Airport evaluation Table 4-45 shows airports flight share rate
Hurghada 0.43 evaluation points for normalization of Fig-
Borg El Arab 0.12

ure 4-31, Figure 4-32, Figure 4-33, Figure

M Matruh 0.20
MZEZ AE‘;H 0.40 4-34 & Figure 4-35, as shown in table A.3-
Al Alamein 0.49 4, appendix A.3

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
* Prepared by the researcher
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Figure 4-31: Hurghada dom. Flight Share Rate' Figure 4-32: Borg elArab dom. flight Share rate'
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Figure 4-33:MarsaMatruh Intl. flight share rate’  Figure 4-34: Marsa Alam dom. Flight share rate'
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Figure 4-35: Al Alamein Flight Share rate '

Hurghada airport domestic flight rate shows slight rise during study pe-
riod; it reflects the improvement of domestic tourism in Hurghada from 2005 to

2009 & it continues to rise accordingly.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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Borg El Arab airport domestic flight rate shows steep fall during the study
period & it starts to rise in 2009; it reflects the decline of domestic tourism in
Borg El Arab due to the maintenance works in airport then the rise again due to
the change of aviation load in Alexandria to Borg El Arab airport.

Marsa Matruh airport domestic flight rate shows steep fall during the
study period; it reflects the decline of domestic aviation tourism due to high
rates of aviation transportation for domestic tourism.

Marsa Alam airport domestic flight rate shows steady rates during 2005 &
2006 then steep rise till 2009. It reflects the domestic tourism development in
Marsa Alam as it is considered one of the promising cities in tourism in Egypt.

Al Alamin airport domestic flight rate shows vacillation during study pe-
riod until it shows rise in 2009; it reflects the vacillation performance of Al
Alamein airport.

4.4.1.4 Total Passengers share rate:

This study shows increase of annual total passenger rate of each airport
with respect to total annual airport passengers of the Egyptian aviation industry,
it aims to study the annual number of passengers share rate of case study air-
ports with respect to total passengers in Egypt as a percentage rate. shows air-
port passengers rate percentage of different airports with respect to the Egyptian
aviation industry.

Table 4-46 shows airport passengers rate percentage of different airports
with respect to the Egyptian aviation industry.

Table 4-46: Airport Passengers share percentage'

Passengers Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 18.33% 18.73% 19.42% 18.85% 19.31%
Borg El Arab 0.49% 0.89% 0.76% 0.52% 1.07%
Marsa Matruh 0.08% 0.16% 0.16% 0.12% 0.21%
Marsa Alam 1.76% 1.94% 2.10% 2.29% 2.70%
Al Alamein 0.00% 0.07% 0.09% 0.11% 0.09%

' Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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Table 4-47 shows annual frequency share for cases studied airports
showed inn Table 4-46 by usage of Equation 4-5, it shows the frequency of air-
port share rate with respect to “1” as illustrated in Figure 4-36, Figure 4-37, Fig-
ure 4-38, Figure 4-39 & Figure 4-40.

Equation 4-5: airport passengers share rate

annual total Pax share rate in egyptian aviation industry
maximum Pax share rate in egyptian aviatin industry

Airport share rate =

Table 4-47: Airport Passengers share rate'

Passengers Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.94 0.96 1.00 0.97 0.99
Borg El Arab 0.46 0.84 0.72 0.49 1.00
Marsa Matruh 0.41 0.79 0.80 0.58 1.00
Marsa Alam 0.65 0.72 0.78 0.85 1.00
Al Alamein 0.01 0.63 0.86 1.00 0.81

Table 4-48: airport passengers share evaluation

Airport evaluation Table 4-48 shows airports flight share rate
g“rg}EIdZ - 3'22 evaluation points for normalization of
org ra . . . .
Marsa Matrah 047 F%gure 4-36, Flgure 4-37, Figure 4-3?5,
Marsa Alam 0.54 Figure 4-39 & Figure 4-40, as shown in
Al Alamein 0.53 table A.4-4; appendix A.4
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Figure 4-36: Hurghada passenger Share Rate” Figure 4-37: Borg el Arab passenger Share rate’

! prepared by the researcher
? Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher
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Figure 4-38:Marsa Matruh passenger share rate'  Figure 4-39: Marsa Alam passenger share rate'
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Figure 4-40: Al Alamein passenger Share rate'

Hurghada airport passenger share rate shows the slight rise of passengers
during the study period; it reflects slight development of tourism in Hurghada.

Borg El Arab airport passengers share rate shows vacillation rise of pas-
sengers during the study period; it reflects the instability of passengers’ number
in Borg El Arab airport due to the stoppage period of maintenance.

Marsa Matruh airport passenger share rate shows vacillation rise of pas-
sengers during the study period; it reflects the instability of passengers’ number
due to the instability of tourism field in Marsa Matruh.

Marsa Alam airport passenger share rate shows the steady rise of passen-
gers during the study period; it reflects the steady development of Marsa Alam
airport performance.

Al Alamein airport passenger share rate shows steady rise then witnessed
steep fall in 2009; it reflects vacillation performance of Al Alamein airport.
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4.4.1.5 International passengers share rate:
This study shows increase of annual international passenger rate of each

airport with respect to annual international passengers of the Egyptian aviation
industry, it aims to study the annual number of international passengers share
rate of case study airports with respect to total international passengers in Egypt
as a percentage rate. Table 4-49 shows airport international passengers rate per-
centage of different airports with respect to Egyptian aviation industry.

Table 4-49: Airport international Passengers share percentage'

Intl Passengers Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 21.98% 21.80% 22.58% 21.88% 22.00%
Borg El Arab 0.62% 1.11% 0.96% 0.66% 1.30%
Marsa Matruh 0.00% 0.09% 0.13% 0.08% 0.19%
Marsa Alam 2.24% 2.37% 2.60% 2.78% 3.17%
Al Alamein 0.00% 0.08% 0.12% 0.13% 0.11%

Table 4-50 shows annual frequency share for cases studied airports
showed in Table 4-49 by usage of Equation 4-6, it shows the frequency of air-
port share rate with respect to “1” as illustrated in Figure 4-41, Figure 4-42, Fig-
ure 4-43, Figure 4-44 & Figure 4-45.

Equation 4-6: airport international share rate

annual Intl Pax share rate in egyptian aviation industry
maximum Intl Pax share rate in egyptian aviatin industry

airport share rate =

Table 4-50: Airport international passengers share rate’

Passengers Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.97 0.97 1.00 0.97 0.97
Borg El Arab 0.47 0.85 0.73 0.50 1.00
Marsa Matruh 0.00 0.48 0.68 0.44 1.00
Marsa Alam 0.71 0.75 0.82 0.88 1.00
Al Alamein 0.01 0.61 0.86 1.00 0.79

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010) prepared by researcher
* prepared by researcher
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Table 4-51: airport international passengers share rate

Airport evaluation Table 4-51 shows airports flight share rate
H“rghaldz - 0.50 evaluation points for normalization of in
Borg El Aral 0.44 . . .
Marsa Matrah 047 F}gure 4-41, Flgure 4-42, Figure 4-4.3,
Marsa Alam 0.54 Figure 4-44 & Figure 4-45, as shown in
Al Alamein 0.53 table A.5-1; appendix A.5
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Figure 4-41: Hurghada intl. pass. Share Rate' Figure 4-42: Borg el Arab intl. pass. Share rate®
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Figure 4-43:Marsa Matruh Intl. pass. share rate'

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010) prepared by researcher
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Figure 4-45: Al Alamein Inlt. pass. Share rate’'

Hurghada airport international passenger share rate shows the slight de-
cline during the study period; it reflects the slight decrease rates of international
tourism in Hurghada.

Borg El Arab airport international passenger share rate shows the vacilla-
tion rise & fall during the study period; it reflects the vacillation of airport per-
formance due to the stoppage of airport during the maintenance period.

Marsa Matruh airport international passenger share rate shows vacillation
rise and fall during the study period; it reflects vacillation performance of Marsa
Matruh airport performance and vacillation international tourism rates in city.

Marsa Alam airport international passenger share rate shows steady rise of
passengers during the study period; it reflects the steady increase of performance
of Marsa Alam airport.

Al Alamein airport international passenger share rate shows steady rise of
passengers during the study period, except for 2007-2008 witnessed slight rise;
it reflects the steady performance of Al Alamein airport although it doesn’t imp-
ly with the expected rates.

4.4.1.6 Domestic passenger share rate:

This study shows increase of annual domestic passenger rate of each air-
port with respect to annual domestic passengers of the Egyptian aviation indus-
try, it aims to study the annual number of domestic flights share rate of cases
studied airports with respect to total domestic flights in Egypt as a percentage
rate. Table 4-52 shows airport domestic passenger rate percentage with respect
to Egyptian aviation industry.
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Table 4-52: Airport domestic passenger share percentange'

Dom. pass. Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 5.84% 6.16% 6.96% 6.96% 7.49%
Borg El Arab 0.03% 0.02% 0.01% 0.01% 0.02%
Marsa Matruh 0.37% 0.45% 0.31% 0.26% 0.28%
Marsa Alam 0.13% 0.16% 0.12% 0.37% 0.63%
Al Alamein 0.00% 0.01% 0.01% 0.01% 0.01%

Table 4-53 shows annual frequency rate for cases studied airports showed
in Table 4-52 by usage of Equation 4-7, it shows frequency of airport domestic
passengers share rate with respect to “1” as illustrated in Figure 4-46, Figure
4-47, Figure 4-48, Figure 4-49 & Figure 4-50

Equation 4-7: airport domestic passengers rate

annual Dom.Pax share rate in egyptian aviation industry

airport share rate = - ’ " —
P maximum Dom, Pax share rate in egyptian aviatin industry

Table 4-53: Airport Domestic Passenger share rate’

Dom. Pass. rate Yr 2005 Yr 2006 Yr 2007 Yr2008 | Yr2009
Hurghada 0.78 0.82 0.93 0.93 1.00
Borg El Arab 1.00 0.48 0.29 0.32 0.69
Marsa Matruh 0.81 1.00 0.68 0.58 0.63
Marsa Alam 0.20 0.25 0.20 0.59 1.00
Al Alamein 0.02 0.79 0.48 0.82 1.00

Table 4-54: airport domestic passengers share rate

Airport evaluation Table 4-54 shows airports flight share rate

Hurghada 0.46 evaluation points for normalization of Fig-

E/Iorg Ellle:fl]fh g'gg ure 4-46, Figure 4-47, Figure 4-48, Figure
arsa ivia .

Marsa Alam 055 4-49 & Figure 4-50, as shown in table A.6-

Al Alamein 0.51 1; appendix A.6

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
* prepared by researcher
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Figure 4-46: Hurghada dom. pass. Share Rate' Figure 4-47: Borg el Arab dom. pass. Share rate’
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Figure 4-48:Marsa Matruh dom. pass. share rate' Figure 4-49: Marsa Alam dom. pass. share rate'
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Figure 4-50: Al Alamein dom. pass. Share rate’

Hurghada airport domestic passenger share rate shows slight rise during
the study period; it reflects the increase of domestic tourism due to the encou-
ragement programs of the government to enrich domestic tourism in Hurghada.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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Borg El Arab airport domestic passenger share rate shows steep decrease
during the study period except for 2008-2009 it begins to rise; this reflects the
stoppage period of the airport due maintenance.

Marsa Matruh airport domestic passenger share rate shows rise in 2006
then witnessed steep fall till 2008, till it starts to rise again in 2009; it reflects the
instability of domestic tourism through aviation due to high aviation rates with
respect to other transportation.

Marsa Alam airport domestic passenger share rate shows vacillation till
2007 then it witnessed a steady rise till the end of the study period; it reflects the
increase of the airport performance & direction of domestic tourism towards
Marsa Alam as a new pole for tourism along the red sea.

Al Alamein airport domestic share rate shows vacillation till 2007 then it
witnessed a steady rise till the end of the study period; it reflects the increase of
airport performance although this didn’t imply with expected performance.

4.4.2 Airport Share per floor area rate:

This study shows the rate of annual share of each airport with the respect
to theunit floor area of the airport along the study duration (from 2005 to 2009).

It is calculated as share rate for number of flights or passengers with re-
spect to floor area along the study duration period (2005-2009); in order to show
the participation of flights/passengers from floor area of the airport. This graph
implies rate of efficiency of floor area in airport along the study duration period.

Table 4-55: Total floor area of Airports1

Airport Total Floor area (m’)
Hurghada 90,000 m”
Borg El Arab 34,000 m”
Marsa Matruh 3,290 m’
Marsa Alam 10,000 m’
Al Alamein 8,600 m”

! Egyptian Holding Company for Airports and Air Navigation website,
http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010).
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Equation 4-8: Airport share per unit area rate

annual airport rate
Area of airport terminal building

airport sharerate/unit area =

4.4.2.1 Total flights per floor area rate:

This study shows the rate of total annual toth flights share of each airport
with the respect to the total floor area of the airport along the study duration
(from 2005 to 2009), it aims to study the annual total flights share rate of case
study airports with respect to unit floor area as a percentage rate. Table 4-56
shows rate of efficiency of floor area in airport along the study duration period
with respect to number of total flights in Egyptian aviation industry.

Table 4-56: Airport Total flights per floor area'

Flight-Area Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.36 0.37 0.44 0.53 0.52
Borg El Arab 0.04 0.07 0.07 0.05 0.10
Marsa Matruh 0.18 0.19 0.19 0.19 0.25
Marsa Alam 0.37 0.41 0.49 0.64 0.75
Al Alamein 0.00 0.03 0.04 0.06 0.07

Table 4-57 shows annual frequency total flights per unit area for cases
studied airports showed in Table 4-56 by usage of

Equation 4-9, it shows the frequency with respect to “1”” as shown in
Figure 4-51.

Equation 4-9: total flight share per unit area rate

annual total flight airport share rate
Area of airport terminal building

total flight airport sharerate/unit area =

Table 4-57: Total Airport flight share rate / unit area’

Flights Yr 2005 Yr 2006 Yr 2007 \ Yr 2008 Yr 2009
Hurghada 0.69 0.70 0.84 1.00 0.98
Borg El Arab 0.42 0.69 0.66 0.44 1.00
Marsa Matruh 0.70 0.75 0.77 0.77 1.00
Marsa Alam 0.49 0.55 0.65 0.85 1.00
Al Alamein 0.02 0.44 0.56 0.84 1.00

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher.
* prepared by researcher
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Table 4-58: total flight share per unit area evaluation

Airport evaluation Table 4-58 shows airports flight share rate
Hurghada 0.65 evaluation points for normalization of Fig-
Borg El Arab 0.11 ure 4-51 , as shown in table A.7-3 appen-
Marsa Matruh 0.63 dix A7
Marsa Alam 0.53 ’
Al Alamein 0.39
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Figure 4-51: Airport Total flights per floor area’

Hurghada airport shows Maximum share for flights per floor area, while
Al Alamein airport shows minimum share for flights per floor area & other air-
ports lies in between. Hurghada airport shows the nearest rates compared to
Marsa Alam airport although it is much older than Marsa Alam airport.

This implies that Hurghada airport shows more efficiency than other go-
vernmental airports, while Al Alamein airport shows less efficiency than other
governmental airports. Hurghada shows the best efficiency for governmental
airports studied.

4.4.2.2 International flights per floor area rate:
This study shows the rate of total annual international flights share of each
airport with the respect to the total floor area of the airport along the study dura-

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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tion (from 2005 to 2009), it aims to study the annual international flights share
rate of case study airports with respect to unit floor area as a percentage rate.
Table 4-59 shows rate of efficiency of floor area in airport along the study dura-
tion period with respect to number of international flights in Egyptian aviation

industry.

Table 4-59: International flights per floor area'

Intl Flight-Area Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.31 0.31 0.37 0.43 0.42
Borg El Arab 0.04 0.07 0.07 0.04 0.10
Marsa Matruh 0.00 0.05 0.07 0.05 0.12
Marsa Alam 0.34 0.38 0.46 0.57 0.64
Al Alamein 0.00 0.02 0.03 0.04 0.05

Table 4-50 shows annual international flights per unit area frequency rate
for cases studied showed in Table 4-59 by usage of Equation 4-10, it shows the
frequency with respect to “1”” as shown in Figure 4-52, Figure 4-53, Figure 4-54,
Figure 4-55 & Figure 4-56.

Equation 4-10 international flight share per unit area rate

International flight share rate/unitarea =

annual Intl flight airport share rate

Area of airport terminal building

Table 4-60: International Airport Share rate per unit floor area’

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.72 0.73 0.87 1.00 0.99
Borg El Arab 0.39 0.70 0.67 0.43 1.00
Marsa Matruh 0.00 0.38 0.53 0.43 1.00
Marsa Alam 0.52 0.59 0.71 0.88 1.00
Al Alamein 0.01 0.39 0.69 0.79 1.00

Table 4-61: international flights share per unit area evaluation

Table 4-61 shows airports flight share rate

evaluation points for normalization of Fig-

ure 4-52, Figure 4-53, Figure 4-54, Figure

4-55 & Figure 4-56, as shown in table A.8-

Airport evaluation
Hurghada 0.67
Borg El Arab 0.48
Marsa Matruh 0.31
Marsa Alam 0.56
Al Alamein 0.39

3; appendix A.8

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher

* Prepared by the researcher
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Figure 4-52:Hurghada Intl flight Share rate/ area’ Figure 4-53:BorgelArab Intl flight share
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Figure 4-56:Al Alamein Intl flight Share rate/ area’'

Figure 4-55: Marsa
rate/area '

Alam Intl flight share

Marsa Alam airport shows maximum share for international flights per
floor area, while Al Alamein airport shows minimum share for flights per floor

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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area. Hurghada airport shows the nearest rates compared to Marsa Alam, despite
it is much older than Marsa Alam.

This shows that Marsa Alam airport shows more efficiency than other go-
vernmental airports, while Al Alamein airport shows less efficiency than other
governmental airports. Hurghada shows the best efficiency for governmental
airports studied. All airports international flights per floor area shows rise along
the study period.

4.4.2.3 Domestic flights per floor area rate:

This study shows the rate of total annual domestic flights share of each
airport with the respect to the total floor area of the airport along the study dura-
tion (from 2005 to 2009), it aims to study the annual domestic flights share rate
of case study airports with respect to unit floor area as a percentage rate. Table
4-62 shows rate of efficiency of floor area in airport along the study duration
period with respect to number of domestic flights in Egyptian aviation industry.

Table 4-62: Airport domestic flight per floor area rate'

Dom Flight-Area Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.06 0.06 0.07 0.10 0.10
Borg El Arab 0.00 0.00 0.00 0.00 0.00
Marsa Matruh 0.18 0.14 0.13 0.14 0.13
Marsa Alam 0.03 0.03 0.03 0.07 0.10
Al Alamein 0.00 0.01 0.01 0.02 0.02

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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Table 4-63 shows annual domestic flights per unit area frequency share
for cases studied airports showed in Table 4-62 by usage of Equation 4-11, it
shows the frequency rate with respect to “1”” as shown Figure 4-57, Figure 4-58,
Figure 4-59, Figure 4-60 & Figure 4-61.

Equation 4-11 domestic flight share per unit area

annual domestic flight airport share rate

Domestic flight sharerate/unitarea =
flig / Area of airport terminal building
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Table 4-63: Airport domestic flight share per unit area’

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.54 0.56 0.70 1.00 0.96
Borg El Arab 1.00 0.36 0.38 0.46 0.64
Marsa Matruh 1.00 0.80 0.72 0.79 0.72
Marsa Alam 0.29 0.29 0.27 0.64 1.00
Al Alamein 0.04 0.54 0.27 0.94 1.00

Table 4-64: domestic flight share per unit area evaluation

Years

Airport evaluation
Hurghada 0.44
Borg El Arab 0.25
Marsa Matruh 0.38
Marsa Alam 0.40
Al Alamein 0.43
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Figure 4-57Hurghada dom. flight Share rate/

area2

! prepared by the researcher

? Egyptian Holding Company for Airports and Air Navigation statics,

Table 4-64 shows airports flight
share rate evaluation points for normaliza-
tion of Figure 4-57, Figure 4-58, Figure
4-59, Figure 4-60 & Figure 4-61, as shown
in table A.9-3; appendix A.9
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Figure 4-58: Borg el Arab dom flight rate/area

http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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Figure 4-61:Al Alamein dom. flight Share rate/
area'

Hurghada airport shows maximum domestic flights share per floor area,
while Borg El Arab airport shows minimum domestic flights share per floor
area. Marsa Matruh domestic flight share witnessed fall along the study period,
while Hurghada, Marsa Alam & Al Alamein domestic shares witnessed rise
along the study period with different values; Marsa Alam rate is considered the
maximum rise rate for domestic flights per floor area.

Marsa Alam domestic flight rates per floor area is not the maximum for
the study but it shows rise during the study period, while Hurghada rate shows
decline through 2009, Al Alamein & Borg El Arab domestic flights rates show
slight rise for past period While Marsa Matruh domestic flight rate shows steep
fall.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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This implies that Hurghada airport efficiency development rate is consi-
dered the best rate between other airports, while Marsa Matruh airport is consi-
dered the worst for the studied airports.

4.4.2.4 Total passengers per floor area:

This study shows the rate of total annual total passengers share of each
airport with the respect to the total floor area of the airport along the study dura-
tion (from 2005 to 2009), it aims to study the annual total passengers share rate
of case study airports with respect to unit floor area as a percentage rate. Table
4-65 shows rate of efficiency of floor area in airport along the study duration
period with respect to number of total passengers in Egyptian aviation industry.

Table 4-65: Airport total passengers per floor area rate'

Pass/Area Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 50.27 53.69 66.06 74.90 74.76
Borg El Arab 3.52 6.77 6.88 5.52 10.92
Marsa Matruh 6.28 12.64 15.20 12.86 21.73
Marsa Alam 43.53 50.02 64.28 81.99 93.89
Al Alamein 0.03 2.06 3.35 4.56 3.62

Table 4-66 shows total passengers per unit area frequency share for cases
studied airports showed in Table 4-65 by usage of Equation 4-12, it shows the
frequency with respect to “1” as shown in Figure 4-62.

Equation 4-12 total passengers share per unit area rate

annual total pax airport share rate
Area of airport terminal building

total pax airport share rate/unit area =

Table 4-66: Total Airport passengers share rate / unit area’

Passengers Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.94 0.96 1.00 0.97 0.99
Borg El Arab 0.46 0.84 0.72 0.49 1.00
Marsa Matruh 0.41 0.79 0.80 0.58 1.00
Marsa Alam 0.65 0.72 0.78 0.85 1.00
Al Alamein 0.01 0.63 0.86 1.00 0.81

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
* prepared by researcher
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Table 4-67: total passengers share per unit area

Airport evaluation Table 4-67 shows airports flight share rate
Hurghada 0.72 evaluation points for normalization of Fig-
Borg El Arab 0.51 ure 4-62, as shown in table A.10-3; appen-
Marsa Matruh 0.51 dix A.10
Marsa Alam 0.67
Al Alamein 0.47
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Figure 4-62: Airport total passengers per floor area rate '

Hurghada airport passenger per floor area share shows maximum rates
while Borg El Arab airport rate shows minimum rate. Hurghada passenger per
floor area rate witnessed almost steady rates, Marsa Alam airport rates shows
the maximum increase rates, while Marsa Matruh & Borg El Arab shows vacil-
lation rates during the study period. Al Alamein airport rate witnessed rise dur-
ing the first four years of study and then witnessed steep fall in 2009.

This implies that Hurghada passenger per floor area rates show the best
rates; it shows the most efficient performance, while Al Alamein airport rates
show worst rates with respect to the study airports.

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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4.4.2.5 International passenger per floor area rate:

This study shows the rate of total annual international passengers share of
each airport with the respect to the total floor area of the airport along the study
duration (from 2005 to 2009), it aims to study the annual international passen-
gers share rate of case study airports with respect to unit floor area as a percen-
tage rate. Table 4-68 shows rate of efficiency of floor area in airport along the
study duration period with respect to number of international passengers in
Egyptian aviation industry.

Table 4-68: International passengers per floor area rate'

Intl Pass/Area Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 46.65 50.23 61.27 69.28 69.39
Borg El Arab 3.47 6.75 6.86 5.49 10.87
Marsa Matruh 0.00 5.65 9.42 7.07 16.14
Marsa Alam 42.83 49.21 63.52 79.32 89.84
Al Alamein 0.02 2.00 3.30 4.47 3.51

Table 4-69 shows annual international passengers per unit area frequen-
cy share for cases studied airports showed in Table 4-68 by usage of Equation
4-13, it shows the frequency with respect to “1”” as shown Figure 4-63, Figure
4-64, Figure 4-65, Figure 4-66 & Figure 4-67.

Equation 4-13 international passengers share per unit area

annual Intl pax airport share rate
Area of airport terminal building

International pax sharerate/unitarea =

Table 4-69: Airport International share rate / unit area’

Passengers Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.97 0.97 1.00 0.97 0.97
Borg El Arab 0.47 0.85 0.73 0.50 1.00
Marsa Matruh 0.00 0.48 0.68 0.44 1.00
Marsa Alam 0.71 0.75 0.82 0.88 1.00
Al Alamein 0.01 0.61 0.86 1.00 0.79

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
* prepared by researcher
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Table 4-70: international passengers share per unit area evaluation

Airport evaluation Table 4-70 shows airports flight share rate
Hurghada 0.72 evaluation points for normalization of Fig-
Borg El Arab 0.51 ure 4-63, Figure 4-64, Figure 4-65, Figure
Marsa Matruh 0.3/ 4-66 & Figure 4-67, as shown in table
Marsa Alam 0.60 A.11-3; appendix A.11
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Figure 4-63:Hurghada Intl pax Share rate/ area’

Figure 4-64: Borg elArab Intl pax share rate/area’
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Figure 4-66: Marsa Alam Intl pax share rate/area’

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
? Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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Figure 4-67:Al Alamein Intl pax Share rate/ area’

Marsa Alam international passengers per floor rates show as the maxi-
mum, while Al Alamein international passengers per floor rates show as the
minimum rates. Hurghada international passengers per floor rates was exceeding
that of Marsa Alam at the beginning of study period but it decreases below that
of Marsa Alam along the study period till 2009. Al Alamein, Marsa Matruh &
Borg El Arab airports rates are almost similar.

This implies that Hurghada international passengers per floor area rates
show the best rates; it shows the more efficiency of Marsa Alam airport, Al
Alamein international passengers per floor area rates shows the worst rates with
respect to the studied airports.

4.4.2.6 Domestic passengers per floor area:

This study shows the rate of total annual domestic flights share of each
airport with the respect to the total floor area of the airport along the study dura-
tion (from 2005 to 2009), it aims to study the annual domestic flights share rate
of case study airports with respect to unit floor area as a percentage rate. Table
4-71 shows rate of efficiency of floor area in airport along the study duration
period with respect to number of domestic flights in Egyptian aviation industry.

Table 4-71: Airport domestic passengers per floor area rate'

Dom Pass/Area Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 3.62 3.46 4.79 5.62 5.37
Borg El Arab 0.06 0.02 0.02 0.02 0.04
Marsa Matruh 6.28 6.99 5.79 5.78 5.59
Marsa Alam 0.70 0.81 0.76 2.67 4.05
Al Alamein 0.00 0.06 0.05 0.09 0.10

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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Table 4-72 shows annual domestic passengers per unit area share for
cases studied airports showed in Table 4-71 by usage ofEquation 4-14, it shows
the frequency with respect to “1” as shown Figure 4-68, Figure 4-69, Figure
4-70,Figure 4-71 & Figure 4-72.

Equation 4-14domestic pass engers share per unit area

annual domestic pax airport share rate

Domestic pax sharerate/unitarea =
P / Area of airport terminal building

Table 4-72: Airport domestic passengers share rate / unit area'

Passengers Yr2005 | Yr2006 | Yr2007 Yr 2008 Yr 2009
Hurghada 0.78 0.82 0.93 0.93 1.00
Borg El Arab 1.00 0.48 0.29 0.32 0.69
Marsa Matruh 0.81 1.00 0.68 0.58 0.63
Marsa Alam 0.20 0.25 0.20 0.59 1.00
Al Alamein 0.02 0.79 0.48 0.82 1.00

Table 4-73: domestic passengers share per unit area evaluation

Airport evaluation Table 4-70 shows airports flight share rate
Hurghada 0.48 evaluation points for normalization of Fig-
Borg El Arab 0.28 ure 4-63, Figure 4-64, Figure 4-65, Figure
Marsa Matruh 0.42 4-66 & Figure 4-67, as shown in table A.9-
Marsa Alam 0.56 3; appendix A.9
Al Alamein 0.46
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Figure 4-68:Hurghada dom. pax Share rate/ area Figure 4-69 Borg elArab dom. pax share rate
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! prepared by researcher
? Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)

135|Page



Chapter 4: Cases Studied Analysis

1 1
0.8 — 0.8 J/
w 0.6 .g 0.6 //,
g o4 2 04 /
0.2
o2 T T

Year Year Year Year Year vear Year Year Year Year
2005 2006 2007 2008 2009 2005 2006 2007 2008 2009

Years
Years

Figure 4-71 Marsa Alam dom. pax share rate

Figure 4-70: Marsa Matruh dom. pax Share rate/ Jarea

areal

0.8 /

0.6

0.4 ></

0.2 k
7

Year Year Year Year Year

2005 2006 2007 2008 2009

Rating

Years

Figure 4-72:Al Alamein dom pax Share rate/ area'

Al Alamein & Borg El Arab passengers per floor area rates are considered
the lowest rates, while Marsa Matruh passengers per floor area rates are consi-
dered the highest rates with respect to the studied airports. Marsa Alam passen-
ger per floor rates shows remarkable increase from 2007, Hurghada passenger’s
rates shows rise during the study except in 2009 the rate witnessed steep fall.

This implies that Marsa Alam passenger per floor area rates show the best
rate of increase; it shows the most efficient performance, Al Alamein & Borg El
Arab passengers per floor rates show the worst rates with respect to the studied
airports.

4.4.3 Cumulative frequency distribution:

It shows grouping of monthly number of flights/passengers into 7 mutual-
ly exclusive classes showing number of observation in each classes through cu-
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mulative frequency. It is calculated as cumulative frequency along different fre-
quency ranges; it implies curve of performance of airport monthly
flights/passengers rates along the study period (Jan 2005 — June 2010).

4.4.3.1 Flights cumulative frequency distribution:

It shows grouping of monthly number of flights into 7 mutually exclusive
classes showing number of observation in each classes through cumulative fre-
quency. It is calculated as cumulative frequency along different frequency
ranges as shown in Table 4-74.

Table 4-74: Flights cumulative frequency distribution'

Frequency Hurghada E?erib 1\1>I/I;t§;1 Marsa Alam | Al Alamein
range 1 4.55 % 9.09 % 1.52 % 4.55% 3.03 %
range 2 15.15% 15.15% 7.58 % 13.64 % 4.55%
range 3 27.27% 30.30 % 10.61 % 25.76 % 4.55%
range 4 45.45 % 37.88 % 25.76 % 42.42 % 6.06 %
range 5 62.12 % 66.67 % 36.36 % 63.64 % 16.67 %
range 6 84.85 % 92.42 % 50.00 % 87.88 % 48.48 %
range 7 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

Flights range is divided into 7 equal ranges between maximum monthly
flights & minimum monthly flights. Figure 4-73 implies curve of performance
of airport monthly flights rates along the study period (Jan 2005 — June 2010); it
shows the performance of cases studied flights frequency with respect to 100%.

Table 4-75: flights cumulative frequency evaluation

Airport evaluation Table 4-75 shows airports flight share rate

gurg}]l;dz 5 g'g: evaluation points for normalization of
org ra . . . )

Marsa Matrah 0.75 Flgur‘e 4-73, as shown in table A.14-2; ap-

Marsa Alam 0.92 pendix A.14

Al Alamein 0.82

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.chcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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Figure 4-73: Flights Cumulative Frequency distribution '

Borg El Arab cumulative frequency distribution shows the best frequency
distribution as it reaches the maximum first, while Al Alamein cumulative fre-
quency is considered the worst frequency distribution with respect to the studied
airports. Borg El Arab, Hurghada & Marsa Alam cumulative frequency distribu-
tion for flights are nearly the same, they have slight differences. There are large
gap between Marsa Matruh & Al Alamein frequency rates.

This implies that the performance of Borg El Arab, Hurghada & Marsa
Alam airports is considered the best, while Al Alamein airport performance is
considered the worst with respect to the studied airport.

4.4.3.2 Passengers cumulative frequency distribution

It shows grouping of monthly number of passengers into 7 mutually ex-
clusive classes showing number of observation in each classes through cumula-
tive frequency. It is calculated as cumulative frequency along different frequen-
cy ranges as shown in Table 4-76.

Passengers range is divided into 7 equal ranges between maximum
monthly flights & minimum monthly flights. Figure 4-74 implies curve of per-
formance of airport monthly flights rates along the study period (Jan 2005 —
June 2010); it shows the performance of cases studied passengers frequency
with respect to 100%.

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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Table 4-76: Cumulative Passengers frequency distribution'

Frequency Hurghada E?zi b ;\/I/I;ﬁ Marsa Alam | Al Alamein
range 1 4.55 12.12 1.52 6.06 1.52
range 2 13.64 16.67 3.03 12.12 4.55
range 3 25.76 24.24 7.58 27.27 6.06
range 4 42.42 30.30 12.12 42.42 15.15
range 5 62.12 43.94 27.27 60.61 27.27
range 6 83.33 86.36 37.88 86.36 48.48
range 7 100.00 100.00 100.00 100.00 100.00
100 4 —— - Hurghada
90 /, Airport
38 ‘(? D = = =BorgEl Arab
/ /, Airport

o 60 — -
£ 50 P / , Marsa Matruh
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Figure 4-74: Cumulative passengers frequency distribution’

Table 4-77: cumulative passengers frequency evaluation

Airport evaluation Table 4-77 shows airports flight share rate

g“rg}E‘IdZ . 8'22 evaluation points for normalization of
org ra . . . )

Marsa Matrh 0.70 Figure .4-74, as shown in table A.18-2;

Marsa Alam 0.93 appendix A.18

Al Alamein 0.71

Borg El Arab Airport cumulative passengers frequency distribution shows
best frequency distribution as it reaches the maximum first, while Marsa Matruh
cumulative frequency is considered the worst frequency distribution with respect
to the studied airports. Marsa Alam & Hurghada cumulative frequency distribu-

! Egyptian Holding Company for Airports and Air Navigation website
,http://www.ehcaan.com/about_comp.aspx, Accessing (12/4/2010), prepared by researcher
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tion is almost similar; it has slight difference in advance for Marsa Alam. Al
Alamein & Marsa Matruh frequency distribution is almost similar; it has slight
differences in advance for Al Alamein airport.

This implies that Borg El Arab airport performance is considered the best
for cumulative passengers frequency distribution, while Marsa Matruh airport
performance is considered the worst with respect to the studied airports.

4.4.4 Frequency distribution bar chart:

It shows number of flights/passengers achieves different ranges of distri-
bution frequency. It also shows the mean (average value of different values),
median (midpoint of values after they are ordered from smallest to largest or
largest to smallest) & mode (the value of observation that appears most). It im-
plies the distribution range of values and allocation of mean, median & mode
along the graph & illustrating distribution of values along the ranges as follows:

1. Mean:
It is the sum of all monthly flight/passenger values divided by the number

of monthly flight/passenger values

2. Median:
It is the midpoint of monthly flight/passenger values after they have been

ordered from the smallest to the largest or from larges to smallest.

3. Mode:

It is the value of the observation that appears most frequently.

4.4.4.1 Flight frequency distribution bar chart:
It shows number of flights/passengers achieves different ranges of distri-

bution frequency. It also shows the mean, median & mode as shown in Figure
4-75, Figure 4-76, Figure 4-77, Figure 4-78, Figure 4-79.
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Table 4-78: Flight frequency distribution '

No. Flights /

No. Flights /

Nol.\f;;gtl}:ts / Frequency Nol.\f;;gtl}:ts / Frequency | Flights Range | Frequency
R (5210-4800) 3 R (600-514) 6 R (164-144) 1
R (4800-4390) 7 R (514-428) 4 R (144-124) 4
R (4390-3980) 8 R (428-342) 10 R (124-104) 2
R (3980-3570) 12 R (342-256) 5 R (104-84) 10
R (3570-3160) 11 R (256-170) 19 R (84-64) 7
R (3160-2750) 15 R (170-84) 17 R (64-44) 9
R (2750-2340) 10 R (84 - 0) 5 R (44-24) 33

Mean 3,557 Mean 253 Mean 59
Mode 2,955 Mode 213 Mode 34
Median 3,410 Median 198 Median 42

Month Frequency Month Frequency
R (870-774) 3 R (175-150) 2
R (774-678) 6 R (150-125) 1
R (678-582) 8 R (125-100) 0
R (582-486) 11 R (100-75) 1
R (482-390) 14 R (75-50) 7
R (390-294) 16 R (50-25) 21
R (294-198) 8 R (25-0) 34
Mean 469 Mean 31
Mode 342 Mode 13
Median 433 Median 20

Table 4-79: flight frequency distribution evaluation

Airport evaluation
Hurghada 0.52
Borg El Arab 0.61
Marsa Matruh -0.27
Marsa Alam 0.51
Al Alamein -0.63

A.21-2; appendix A.21

Table 4-79 shows airports flight share rate
evaluation points for normalization of
Figure 4-75, Figure 4-76, Figure 4-77,
Figure 4-78, Figure 4-79, as shown in table

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher.
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Figure 4-75: Hurghada flight freq. dis."

Figure 4-76: Borg el Arab flight freq. dis.'
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Figure 4-79: Al Alamein flight freq. dis.!

Figure 4-78: Marsa Alam flight freq. dis. !

4.4.4.2 Passengers frequency distribution bar chart:

It shows number of flights/passengers achieves different ranges of distri-
bution frequency. It also shows the mean, median & mode as shown in Figure
4-80, Figure 4-81, Figure 4-82, Figure 4-83, Figure 4-84 & Table 4-80.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher.
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Table 4-80: Passengers frequency distribution bar chart'

Airport evaluation
Hurghada 0.50
Borg El Arab 0.40
Marsa Matruh -1.09
Marsa Alam 0.67
Al Alamein -0.92

Table 4-81: passengers frequency distribution evaluation

Nﬁoﬁﬁ / Frequency Nl\%oiiﬁ / Frequency Nﬁoﬁﬁ / Frequency
R (760K-696K) 3 R (59K-50K) 8 R (19K-16K) 1
R (696K-632K) 6 R (50K-42K) 3 R (16K-13K) 1
R (632K-568K) 8 R (42K-33K) 5 R (13K-11K) 3
R (568K-504K) 11 R (33K-25K) 4 R (11K-8K) 3
R (504K-440K) 13 R (25K-16K) 9 R (8K-6K) 10
R (440K-376K) 14 R (16K-8K) 28 R (6K-3K) 7
R (376K-312K) 11 R (8K -0) 9 R (3K-940) 41
Mean 493,365 Mean 22,171 Mean 4,067
Mode 408,000 Mode 12,675 Mode 2,230
Median 489,298 Median 14,833 Median 1,937
N:/I'OISE 4 Frequency Nﬁoﬁﬁ / Frequency
R (115K-102K) 4 R (9K-8K) 1
R (102K-88K) 4 R (8K-6K) 2
R (88K-74K) 10 R (6K-5K) 1
R (74K-60K) 10 R (5K-4K) 6
R (60K-46K) 12 R (4K-2K) 8
R (46K-32K) 17 R (2K-1K) 14
R (32K-19K) 9 R (1K-0) 34
Mean 58,674 Mean 1,931
Mode 39,775 Mode 685
Median 55,549 Median 1,199

Table 4-81 shows airports flight
share rate evaluation points for normaliza-
tion of Figure 4-80, Figure 4-81, Figure
4-82, Figure 4-83, Figure 4-84, as shown
in table A.22-2; appendix A.22

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by researcher.
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Figure 4-82:Marsa Matruh pass. freq. dis.!
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Figure 4-84: Al Alamein pass. freq. dis.'

Figure 4-83: Marsa Alam pass. freq. dis. '

Marsa Alam & Hurghada flights frequency distribution shows regular dis-

tribution for positive skewed type of distribution; this implies on the more effi-
cient of such airports than others. Borg El Arab airport shows vacillation distri-
bution for flights frequency, while Marsa Matruh & Al Alamein shows irregular
distribution for frequencies that are concentrated in the large frequency rather

than other frequencies.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010)
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4.4.5 Mean monthly passengers per floor area:

It shows rate of participation of mean passengers along different months
(Jan 2005 — June 2010) with respect to month time and floor area. It is calcu-
lated as monthly mean passengers per unit floor area. It implies efficiency of
terminal building floor area per month for different airports.

Al Alamein Airport

o
Marsa Alam Airport —
—
—

Marsa Matruh Airport
Borg El Arab Airport

Hurghada Airport

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Figure 4-85: Mean monthly passengers per floor area'

Marsa Alam airport shows largest mean monthly passengers per floor area
while Al Alamein airport shows the lowest mean monthly passengers per floor
area. Hurghada airport mean monthly passengers per floor area are almost near
that of Marsa Alam airport, although there is a large gap between them in con-
struction and total floor area.

Table 4-82: mean monthly passengers per unit area

Airport evaluation Table 4-81 shows airports flight share rate

gurg}};ﬁr 5 g'gi evaluation points for normalization of Fig-
org a . . .

Marsa Matruh 057 u.re 4-85, as shown in table A.23-2; appen-

Marsa Alam 0.74 dix A.23

Al Alamein 0.61

This implies that Marsa Alam is
considered the most efficient airport; it shows the maximum monthly mean pas-
sengers per floor area, while Al Alamien airport is considered the least efficient
with respect to the airports studied.

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by the researched.
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4.4.6 Aiport revenue analysis:

It is considered one of the indicators for airport efficiency performance
during the operation process of the airport. The researcher faced a lot of difficul-
ties to achieve the data concerning the revenues of governmental airports; pas-
senger rates is considered an indicator of airport revenues by assuming interna-
tional/ domestic passengers rates to indicate the revenues of airport. Other as-
pects of airport revenues such as (commercial services, airlines facilities reve-
nues, cargo services, etc...).

Assume that: Revenue / international passenger = 5000 LE/ intl. Pass.
Revenue / domestic passenger = 1000 LE/ dom. Pass.
Table 4-83: Annual airport international passengers'

Airport 2005 2006 2007 2008 2009
Hurghada 4,198,056 4,520,977 5,513,855 6,235,120 6,244,651
Borg El Arab 117,878 229,393 233,162 186,804 369,631
Marsa Matruh 0 18,584 30,984 23,272 53,090
Marsa Alam 428,255 492,078 635,223 793,207 898,404
Al Alamein 214 17,179 28,397 38,415 30,213
Table 4-84: Annual airport domestic passengers1

Airport 2005 2006 2007 2008 2009
Hurghada 325,966 311,553 431,399 505,897 483,640
Borg El Arab 1,895 832 600 794 1,523
Marsa Matruh 20,661 23,008 19,035 19,022 18,389
Marsa Alam 7,045 8,077 7,584 26,678 40,454
Al Alamein 12 544 403 813 879

Table 4-83 shows annual airport international passengers while Table
4-84 shows annual airport domestic passengers along the study period (2005 —
2009); by assuming that revenue rate of international passenger is 5000 LE/ intl.
Pass & revenue rate of domestic passengers is 1000 LE/ dom. Pass.; We can use
Equation 4-15 to calculate annual airport revenues as shown in Table 4-85.

Equation 4-15airport annual revenues
Annual Airport revenues

= annual intl passenger X Intl revenue rate
+ annual domestic passrengers X domestic revenue rate

! Egyptian Holding Company for Airports and Air Navigation statics,
http://www.ehcaan.com/statistics.aspx Accessing (12/4/2010), prepared by the researched
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Table 4-85: Airport revenues'

Airport 2005 2006 2007 2008 2009
Hurghada 21,316,246,000 | 22,916,438,000 | 28,000,674,000 | 31,681,497,000 | 31,706,895,000
Borg EI Arab 591,285,000 1,147,797,000 1,166,410,000 934,814,000 1,849,678,000
Marsa Matruh 20,661,000 115,928,000 173,955,000 135,382,000 283,839,000
Marsa Alam 2,148,320,000 | 2.468,467,000 3,183,699,000 | 3,992,713,000 | 4,532.474,000
Al Alamein 1,082,000 86,439,000 142,388,000 192,888,000 151,944,000

Table 4-86 shows annual airport revenues frequency share for cases stu-
died airports showed in Table 4-85. It shows the frequency with respect to “1”
as shown in Figure 4-86.

Table 4-86: Airport revenues rate '

Hurghada 0.67 0.72 0.88 1.00 1.00
Borg El Arab 0.32 0.62 0.63 0.51 1.00
Marsa Matruh 0.07 041 0.61 0.48 1.00
Marsa Alam 0.47 0.54 0.70 0.88 1.00
Al Alamein 0.01 0.45 0.74 1.00 0.79

Table 4-87: airport annual revenues evaluation

Airport evaluation
Hurghada 0.72
Borg El Arab 0.50
Marsa Matruh 0.40
Marsa Alam 0.76
Al Alamein 0.47

! prepared by researcher
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Figure 4-86: Airport Revenues '

Marsa Alam airport shows the highest revenues rate of increase with re-
spect to other airports, it shows steady increase in revenues along the study pe-
riod; it reflects the development of airport facilities & accompany of airport to
world class specification & standards.

Al Alamein airport shows least revenues rate of development in all air-
ports due to the lack of different aspects in airport facilities & weakness of sur-
rounding area that supports the airport.

Hurghada, Al Alamien & Marsa Matruh airports revenues lies in be-
tween Marsa Alam airport & Al Alamein airport, it varies gradually with respect
to accomplishment of airports to world standard in two aspects; design & opera-
tion aspects.

4.5 Airport Evaluation rates:

It shows the evaluation rates of the studied points through the thesis. It
shows the evaluation of BOT airports comparison illustrated in a comparison for
main issues for BOT airports evaluation of points discussed. It also showed the
evaluation of Architectural airports comparison illustrated in a comparison for
main architectural aspects of BOT and governmental airports. It also showed the

' Prepared by researcher
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evaluation of statistical comparison for operational aspects of BOT and govern-

mental airports.

4.5.1 BOT airport Comparison:

It studies the evaluation comparison of BOT airport projects constructed in
Egypt, taking in consideration evaluation of airports performance with respect to
feasibility studies for cases studied planned at the early stages of the projects as
shown in Table 4-88.

Table 4-88: BOT airport comparison evaluation

Comparison points Marsa Alam airport Al Alamien

Development sche- | Marsa Alam airport succeeded to | Al Alamein airport failed to cope

dule cope with planned development | with planned development expec-
expectations schedule at early | tations schedule at early studies of
studies of the project. the project.

Airport Cost Planned cost 300 million LE Planned cost 120 million LE
Performed cost 320 million LE Performed cost 170 million LE
Margin tolerance 20/300 Margin tolerance 50/120

Construction 4 months in advance to planned | 4 years behind planned schedule

time schedule

schedule

Finance system

40 % self finance
60% loans

40 % self finance
60% loans

Related projects

Related projects performed are
constructed 100% as planned in
early studies of airport

Related projects preformed are
constructed 25% as planned in
early studies of airport

Marsa Alam airport succeeded to achieve the expected planned develop-
ment of airport concerning time frame & airport construction cost, it also suc-
ceeded to construct related projects as planned in early studies of airport.

Al Alamein airport failed to achieve the expected planned development of
airport concerning time frame & airport construction cost, it also failed to con-
struct related projects as planned in early studies of airport.

BOT airports performance varies with respect to the private sector finan-
cial ability to achieve the planned studies for the airport; as financial status of
private sector entity operating the airport is considered one of the most impor-
tant issues for success of airport.
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4.5.2 Architectural Airport Comparison

It studies the evaluation comparison of architectural design aspects of cas-

es studied, taking in consideration evaluation of airports design performance of
airport facilities, airport extension & airport facilities performance as shown in
Table 4-89.

Table 4-89: architectural airport comparison evaluation

Dynamic
Extension (time)

Dynamic
Extension (cost)

Airport design

Airport city

Hurghada

Airport extension
performed was be-
hind schedule esti-
mated due to lack of
financial recourses

Extension per-
formed was almost
double cost esti-
mated at early stu-
dies of airport

Airport facilities satisfy
the hospitality require-
ment of world hospitali-
ty standard user, it
didn’t achieve airport
world design standards

Airport achieved air-
port city concept as it
is considered one of
oldest tourism attrac-
tion centers along red
sea in Egypt.

Airport extension

Airport facilities is yet

It succeeded to

operational airport
rates

< performed was be- failed to satisfy the achieve concept of
<| hind schedule esti- world hospitality stan- airport city by being
I | mated due to lack of N/A dard user requirement. center of large indus-
20l financial recourses trial city & being the
A | caused to stop air- future extension of

port during ext. Alexandria.
= It hadn’t witnessed Airport facilities is yet It failed due to low
2| any extensions due failed to satisfy the operational rates of
S| to low rate of air- world hospitality stan- airport as result of
c% port; Marsa Matruh N/A dard user requirement. high domestic fees; as
# | as is not relying on Marsa Matruh based
§ aviation as domestic on domestic tourism

fees is so high.

Airport extension Performed cost is Airport facilities suc- Airport succeeded to
g performed was 6% more than ceeded to reach world achieve concept of
= ahead planned planned cost hospitality standard airport city through
B extension of early requirements through different projects
5| airport studies, due services & activities related to airport
= | to high operational provided

rates

Airport extension Performed cost is Airport facilities failed Airport failed to
- performed was be- 40% more than to satisfy world hospi- achieve concept of
‘5 | hind estimated sche- | planned cost tality standard due to airport city as
g dule due to late start late execution of airport | planned due to low
| of construction extension planned rate of airport per-
° phase & low rates of formance; that led to

late execution of air-
port

150 |Page




Chapter 4: Cases Studied Analysis

4.5.3 Statistical Airport Comparison

Table 4-90 shows the summary of airport evaluation rates for statistical
analysis as shown in evaluation rating system applied in the cases studied analy-

S1S.

Table 4-90: Airports evaluation rates

Airports

Points of Evaluation

Airport Share Flights Percentage

I Hurghada

Airport Share Passengers 0.53

International Flights 0.49 |
Domestic Flights 0.43 |
International Flights / Floor Area 0.67 |

Domestic Flights / Floor Area

Flights / Floor Area

International Passengers

Domestic Passengers

International Passengers / Floor Area

Domestic Passengers / Floor Area

olelelele|e
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ea) = = <
OO F045T[ 055 049
BOEGR RO 0.54 | 053
[ROE0RI 00N 0.47 | 048
0127 020 |
[ 0.43 |ROSI
0.38

o
N
fd)

Passengers / Floor Area -
Monthly Flights Cumulative Frequency Distribution 0.95 || 0.99
Monthly Flights Relative Frequency Distribution 0.51 || 0.61

Mean Monthly Flights

I
o=
|

Monthly Passenger Cumulative Frequency Distribution | 0.93

Monthly Passenger Relative Frequency Distribution 0.62 || 0.40
Mean Monthly Passengers
Flight Frequency Distribution 0.52 || 0.61
Pass. Frequency Distribution 0.40

Passenger / month . M2

Airport Revenues

0 o0 ~
IoN (] S}

Table 4-91 shows the weights of each item in the evaluation of airport sta-
tistical analysis for the operation process, these weights are estimated as a result
of literature study. The different aspects studied has not the same weights in

evaluation of the operation process
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Table 4-91: Airport Statistical weigths

Airports

S

5
Points of Evaluation é
Airport Share Flights Percentage 1.82
Airport Share Passengers 2.27
International Flights 3.18
Domestic Flights 3.18
International Flights / Floor Area 5.00
Domestic Flights / Floor Area 5.00
Flights / Floor Area 3.64
International Passengers 591
Domestic Passengers 591
International Passengers / Floor Area 5.00
Domestic Passengers / Floor Area 5.45
Passengers / Floor Area 4.09
Monthly Flights Cumulative Frequency Distribution 3.64
Monthly Flights Relative Frequency Distribution 3.18
Mean Monthly Flights 1.82
Monthly Passenger Cumulative Frequency Distribution 6.36
Monthly Passenger Relative Frequency Distribution 5.45
Mean Monthly Passengers 3.64
Flight Frequency Distribution 5.45
Pass. Frequency Distribution 5.00
Passenger / month . m’ 5.45
Airport Revenues 9.55
TOTAL EVALUATION 100
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Table 4-92: Airport statistical evaluation points

. © =
Airports ; g % g g

Points of Evaluation 2 z S S =
Airport Share Flights Percentage 0.83 0.73 0.82 1.00 0.88
Airport Share Passengers 1.19 1.06 1.06 1.23 1.21
International Flights 1.56 1.27 1.27 1.50 1.54
Domestic Flights 1.38 0.38 0.65 1.28 1.57
International Flights / Floor Area 3.35 2.41 1.57 2.79 1.96
Domestic Flights / Floor Area 2.21 1.26 1.88 2.01 2.16
Flights / Floor Area 238 || 040 | 2.29 1.93 1.42
International Passengers 2.97 2.58 2.75 3.19 3.15
Domestic Passengers 2.69 1.25 1.77 3.23 3.01
International Passengers / Floor Area 3.61 2.54 1.84 2.99 1.89
Domestic Passengers / Floor Area 2.63 1.51 2.28 3.05 2.50
Passengers / Floor Area 2.95 2.07 2.11 2.74 1.90
Monthly Flights Cumulative Frequency Distribution 3.45 3.60 2.73 3.33 2.99
Monthly Flights Relative Frequency Distribution 1.62 1.95 | -0.87 || 1.63 | -2.01
Mean Monthly Flights 0.95 1.36 1.49 1.15 1.60
Monthly Passenger Cumulative Frequency Distribution | 5.95 6.08 | 4.45 592 || 4.53
Monthly Passenger Relative Frequency Distribution 3.37 2.19 | -5.93 || 3.58 | -5.04
Mean Monthly Passengers 1.98 2.76 3.14 2.05 2.75
Flight Frequency Distribution 2.85 334 |f -1.49 || 2.79 | -3.45
Pass. Frequency Distribution 2.52 2.00 |f -5.44 || 3.37 | -4.62
Passenger / month . M2 3.74 4.90 3.10 4.03 3.31
Airport Revenues 6.87 4.81 3.82 7.21 4.45
TOTAL EVALUATION 61.04 | 50.45 || 25.29 | 62.03 || 27.72

Table 4-92 shows that o ® Hurghada Airport

60.00 -

Marsa Alam & Hurghada
airports scores the highest
evaluation rates with slight
difference between two air-
ports while Marsa Matruh 1000 |
& Al Alamein airports 0.00
scores least evaluation rates
as shown in Figure 4-87.

50.00 -
M Borg ElArab

Airport

40.00 +

30.00 -
Marsa Matruh

Airport

20.00 +

Evaluation points

® Marsa Alam
Airports Airport

Figure 4-87: Statistical analysis
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5. Chapter 5: Conclusion and Recommenda-
tion

5.1 Theoretical Conclusion

5.1.1 Infrastructure projects

By the early 1980’s, large numbers of developing countries were having
trouble financing their foreign debt; All this accompanied by several
factors that affected the world economy at that time; the International
Funding Monetary stated that for 1981 the total balance of payments
deficit of the non-oil-producing developing countries will rise to § 97
million, from $ 86 million in 1980.

In 1984, many of the world’s developing nations, particularly those in
Latin America, continued to grapple with problem of repayment of
staggering foreign debts; due to rise of oil prices all over the world,
strong relation between dollar and world economy, high increase of in-
flation rates.'

The developing countries need more financing for infrastructure projects
that cannot be provided by governmental finances. The cost of maintain-
ing existing infrastructure and implementing necessary extensions for its
coverage is estimated by OECD? at 7 % of developing GNP, equivalent
to about 600 billion US Dollar per year. However, public spending on
infrastructure in developing countries is around 3 % only.

Governments were lacking to financial supports provided by interna-
tional institutions that used to provide financial loans to governments.’

! International Banking and Finance Article for year 1987, Encarta Encyclopedia, 2009

* Investment for African development: making it happen. Background information in support of
session 5 of the Roundtable: Encouraging Public Private Partnership in the Utilities sector: The
Role of Development, 25-27 May 2005, NEPAD/OECD Initiative.

P e il dan il ol Y A 5 — il Jaf e ) Al sallall 8 Al e 6 — sl i
1994 sl &y sl ol aY)
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Privatization of infrastructure systems is classified into different phases
with respect to role of government & with respect to type of agreement.

Privatization system according to role of government: Displacement,
Divestment & Delegation

Privatization systems according to type of agreement: Greenfield, Man-
agement, Concession, Lease & Short term service

BOT system (Greenfield) is considered an alternative system in financ-
ing and construction of infrastructure projects instead of ordinary sys-
tem applied in most countries that drains the foreign government loans
or general budget resources, while in BOT system government could
keep control over project transferred to it after the end of contract pe-
riod.

5.1.2 Airport privatization

Airport privatization is no longer a novelty, it is a global trend followed
by most worldwide countries. Privatization of airports has been an on-
going and accelerating global trend over the past two decades.

Airport privatization (BOT Airports) in Egypt has main objectives con-
cerning the two main parties of this industry; government and private
sector.

Government objectives towards construction of BOT Airports in Egypt;
Achievement of integrated development for promising cities through
construction of airport as a development attractive potential, Reduction
of financial burdens, Transfer of latest technology through private sec-
tor, The need for new facilities, Expansion and dependence on private
sector in growth & Development of local finical markets.

Private sector objectives towards construction of BOT Airports in
Egypt; Increase profit of private sector, as the airport is considered a qu-
asi-monopolies project, Satisfaction of users towards services provided,
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Risk allocation for different stages of the project, Airport is a good in-
vestment return project, & Diversity of investment opportunities.

5.1.3 Airport BOT system

In contrast to previous, airport industry needs to focus on costs, revenues,

traffic, risks, operation and management methodology.

5.1.3.1 Design Stage

Airport is considered the first place for the tourist to see in the country,
airport facilities must match international standards.

Airport is considered a part of integrated system that helps in develop-
ment of cities and countries. This system consists of airport facility, ho-
tel facility, Entertainment and economical facilities; they must be im-
plemented all together (airport city concept).

Private sector participation in airport industry increased the orientation
of profits and economic efficiency. it also enhances criteria excellence
to focus on cost effectiveness, value for money, profitability and effi-
ciency in both technical and economic aspects.

5.1.3.2 Construction stage

Private sector is keener towards commitment to time schedule and esti-
mated cost for airport than government’s commitment.

Private sector is more able to apply latest technology in airport projects,
as it is easier for him to import latest technology from developed coun-
tries.

5.1.3.3 Operation& maintenance

Operator must seek to apply maintenance upon airport facilities without
direct influence on airport operation rates. Airport as an economic gene-
rator shouldn’t be affected by any delay or stoppage in rates.

Operator must prepare maintenance plan for airport facilities under su-
pervision of government; to guarantee application of such plan; to bene-
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fit from latest technology used by private investor to be applied in go-
vernmental operated airport and after transfer.

5.2 Case Study Conclusion

Airport Evaluation criteria was established in 3 different aspects; BOT
performance, architectural design evaluation & airport operational evaluation,
they can be concluded as follows:

5.2.1 Comparison of BOT airports evaluation:

It studies the evaluation comparison of BOT airport projects constructed in
Egypt, taking in consideration evaluation of airports performance with respect to
feasibility studies for cases studied planned at the early stages of the projects.

Marsa Alam airport succeeded to achieve forecast cost & time due to
well study of the project during the construction phase, while it succeeded to
achieve operational forecast & exceed in different aspects due to the commit-
ment to airport city concept & completion of related project planned, that helped
a lot in the development of the airport.

Al Alamein airport failed to achieve forecast & time due to lack of re-
courses and planning in construction phase. It failed to achieve operational fore-
cast, it was constructed 4 years behind the planned schedule. It faced lack of at-
traction nodes for airport so it faced low rates of airports with respect to planned
rates in early study of airport.

5.2.2 Comparison of architectural airport evaluation

It studies the evaluation comparison of architectural design aspects of cas-
es studied, taking in consideration evaluation of airports design performance of
airport facilities, airport extension & airport facilities performance.

Marsa Alam airport is the best airports concerning architectural aspects
with respect to other airports, it applied airport city concept in airport facilities,
while Al Alamein airport failed to apply this concept as planned in early studies.
Hurghada & Borg EL Arab airports are working on application of airport city,
but they act slowly towards application of concept due to low financial re-
sources of airport. While Marsa Matruh airport failed to achieve this concept

due to low rate of airport & dependence upon domestic aviation.
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5.2.3 Statistical comparison of airport operational:

It studies the evaluation of statistical comparison of operational aspects of
cases studied, taking in consideration airport operational performance of airport
aspects such as flights rates, passengers rates, airport floor rates, airport reve-

nues, etc...

70.00
o 6000
S 5000 ® Hurghada Airport
£ 5000 |
g' 40.00 1 H Borg ElArab Airport
o
B 3000 4 Marsa Matruh Airport
=]
g 2000 7 = Marsa Alam Airport
1000 | o

m Al Alamein Airport
0.00 -
Airports

BOT Airports in Egypt are not necessarily more efficient than governmental op-
erated airports.

e Marsa Alam Airport is the most efficient airport due to:

o Capability of investor to construct the airport and service facilities on
schedule.

o Presence of service facilities around the airport that increased the at-
traction forces of investors in the area.

o Governmental care to encourage international tourism to invest in
Marsa Alam city.

o Following Latest technology in Airport Operation and maintenance.

o Presence of entertainment facilities in the airport for passengers.

e Hurghada Airport Placed second due to:
o Lack of Maintenance planning techniques that caused to decrease the
airport operation rates.
o Lack of entertainment facilities in the airport.

e Borg el Arab Airport placed the third due to:
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o Lack of Maintenance planning techniques that caused to Airport
stoppage for four months.
Lack of entertainment facilities in the airport.
Borg El Arab city have not work with full capacity, it will be a subs-
titute for Alexandria Airport in 2011.

o Borg El Arab city is an industrial city rather than touristic

e Marsa Matruh Airport Placed Fourth due to:
o Lack of Maintenance planning techniques that caused to Airport
stoppage for four months.
Lack of entertainment facilities in the airport.
Marsa Matruh depends on local tourism that can't afford airport cost
in transportation.

e Al Alamein Airport placed the last, it witnessed lack of efficient with
respect to estimated rates in the feasibility study due to:
o Delay in land acquisition to Project Company.
o Problems in construction of hotels nearby that serve the airport due
location near Dabaa Nuclear plant.
o Tourism in Al Alamein City and North Coast depends mainly on lo-
cal seasonal tourism.

Marsa Alam Airport is the most efficient airport, while Marsa Matruh At-
port is the least efficient. This shows that not all private operated airports are
successful; there are some factors that need to be achieved to guarantee the suc-
cess of airports. It also shows that successful privately operated airports are
more successful from governmental operated airports.

BOT system is considered as more efficient for operation of airports in the
worldwide airports. Although it is not ultimately the best solution, some go-
vernmental airports may have a better performance than BOT airports. Success
of BOT system depends on success of the whole system of airport, hotel and
commercial facilities.

Airports in BOT systems is more efficient because Private sector is capa-
ble to; Provide profitable projects in the airport; Decrease costs of project and
increase revenues; Import latest technology to be used in airport to increase effi-
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ciency of airport; Reconsider feasibility study of airport periodically to improve
efficiency of airport.

5.2.4 Thesis Conclusion:

The thesis concluded that BOT airports in Egypt are not necessary more
effective than governmental airports; if they were badly handled they will be
worse than any governmental airports.

Private operated airports are more efficient than governmental airports if
they are right oriented towards the world standard of airport operational aspects;
because private sector have the ability to direct the airport towards profitability
& application of latest technology with financial resources can't be afforded by
governmental entities.

5.3 Recommendation

e Further studies should be performed concerning financial evaluation of
BOT airport in Egypt.

e Further studies should be performed concerning contractual evaluation
of BOT airport in Egypt.

e Similar studies to be performed upon different BOT systems in Egypt in
order to evaluate such projects

e Benefit from EMAk experience in construction of Marsa Alam Airport.

e Get use of Al Alamein historical potentials and work on development of
international tourism in order to improve efficiency of Al Alamein city.

e Improve efficiency of Al Alamein airport by increase investment along
north coast in investing of international Tourism.

e Recommendation schedule for main points need to be applied in evalua-
tion of airports or as a checklist for construction of new airports as illu-
strated in appendix Cl1.
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Appendix A

A.1 Airport flights share rate

TableA1-1
Flights

Total Flights
Hurghada
Borg El Arab
Marsa Matruh
Marsa Alam
Al Alamein

TableA1-2
Flights
Hurghada
Borg El Arab
Marsa Matruh
Marsa Alam
Al Alamein

TableA1-3

Yr 2005
228,751
32,824
1,494
584
3,729
14

Yr 2005
14.35%
0.65%
0.26%
1.63%
0.01%

Airport Flights Share

Yr 2006
235,370
33,296

2,452
626
4,091
273

Yr 2007
275,972
39,992
2,350
638
4,871
344

Yr 2008
323,256
47,821
1,548
640
6,353
521

Yr 2009
320,697
46,925
3,544
830
7,489
619

Airport Flights Share Percentage
Yr 2006
14.15%

1.04%
0.27%
1.74%
0.12%

Yr 2007
14.49%
0.85%
0.23%
1.77%
0.12%

Yr 2008
14.79%
0.48%
0.20%
1.97%
0.16%

Airport Flights share coefficient

Yr 2009
14.63%
1.11%
0.26%
2.34%
0.19%

Flights
Hurghada
Borg El Arab
Marsa Matruh
Marsa Alam

Al Alamein

Yr 2005
0.97
0.59
0.96
0.70
0.03

Yr 2006

0.96
0.94
1.00
0.74
0.60

Yr 2007
0.98
0.77
0.87
0.76
0.65

Yr 2008
1.00
0.43
0.74
0.84
0.84

Yr 2009
0.99
1.00
0.97
1.00
1.00

TableA1-4

Airport Flights Share Evaluation

Airport Equation Slo.p.e S——— Consjt?nt Coefficient
coefficient coefficient points
Hurghada y =0.008x + 0.854 0.01 0.04 0.85 0.87 0.46
Borg El Arab y =0.030x + 0.654 0.03 0.14 0.65 0.67 0.40
Marsa Matruh y =-0.022x + 0.978 -0.02 -0.10 0.98 1.00 0.45
Marsa Alam y = 0.085x + 0.697 0.09 0.39 0.70 0.71 0.55
Al Alamein y=0.217x-0.028 0.22 1.00 -0.03 -0.03 0.49

170 |Page



Appendix A

A.2 Airport International flights

Table A.2 -1 Airport International flights

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Egyptian aviation 149,361 156,460 181,138 208,516 212,862
Hurghada 27,807 28,157 33,538 38,601 38,103
Borg El Arab 1,343 2,397 2,293 1,478 3,447
Marsa Matruh 0 158 218 176 411
Marsa Alam 3,362 3,788 4,587 5,685 6,446
Al Alamein 6 164 290 332 418
Table A2 -2 Airport International flights Percentage

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 18.62% 18.00% 18.52% 18.51% 17.90%
Borg El Arab 0.90% 1.53% 1.27% 0.71% 1.62%
Marsa Matruh 0.00% 0.10% 0.12% 0.08% 0.19%
Marsa Alam 2.25% 2.42% 2.53% 2.73% 3.03%
Al Alamein 0.00% 0.10% 0.16% 0.16% 0.20%
TableA2-3 Airport International flights coefficient

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 1.00 0.97 0.99 0.99 0.96
Borg El Arab 0.56 0.95 0.78 0.44 1.00
Marsa Matruh 0.00 0.52 0.62 0.44 1.00
Marsa Alam 0.74 0.80 0.84 0.90 1.00
Al Alamein 0.02 0.53 0.82 0.81 1.00

TableA2-4 Airport international flights Evaluation

Airport Equation Slo.p.e constant Consjtg nt Coefficient
coefficient coefficient points
Hurghada y =-0.004x + 0.99 0.00 -0.02 1.00 1.00 0.49
Borg El Arab y=0.038x+0.629 0.04 0.17 0.63 0.63 0.40
Marsa Matruh y=0.191x-0.057 0.19 0.86 -0.06 -0.06 0.40
Marsa Alam y=0.061x+0.671 0.06 0.27 0.67 0.67 0.47
Al Alamein y=0.223x-0.034 0.22 1.00 -0.03 -0.03 0.48
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A.3 Airport domestic flights

Table A3 -1 Airport domestic flights

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Egyptian aviation 79,390 78,910 94,834 114,740 107,835
Hurghada 5,017 5,139 6,454 9,220 8,822
Borg El Arab 151 55 57 70 97
Marsa Matruh 584 468 420 464 419
Marsa Alam 299 303 284 668 1,043
Al Alamein 8 109 54 189 201
Table A3 -2 Airport domestic flights Percentage

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 6.32% 6.51% 6.81% 8.04% 8.18%
Borg El Arab 0.19% 0.07% 0.06% 0.06% 0.09%
Marsa Matruh 0.74% 0.59% 0.44% 0.40% 0.39%
Marsa Alam 0.38% 0.38% 0.30% 0.58% 0.97%
Al Alamein 0.01% 0.14% 0.06% 0.16% 0.19%
TableA3-3 Airport domestic flights coefficient

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.77 0.80 0.83 0.98 1.00
Borg El Arab 1.00 0.37 0.32 0.32 0.47
Marsa Matruh 1.00 0.81 0.60 0.55 0.53
Marsa Alam 0.39 0.40 0.31 0.60 1.00
Al Alamein 0.05 0.74 0.31 0.88 1.00

Table A3-4 Airport domestic flights Evaluation

Airport Equation Slo.p.e constant Consjt? nt Coefficient
coefficient coefficient points
Hurghada y =0.064x +0.584 0.06 0.32 0.58 0.55 0.43
Borg El Arab y=-0.11x+0.825 -0.11 -0.54 0.83 0.78 0.12
Marsa Matruh y=-0.12x +1.057 -0.12 -0.59 1.06 1.00 0.20
Marsa Alam y=0.142x+0.111 0.14 0.70 0.11 0.11 0.40
Al Alamein y =0.203x - 0.013 0.20 1.00 -0.01 -0.01 0.49
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A.4 Airport passengers share rate

Table A.4 -1 Airport Passengers Share

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Total passengers 24,682,436 25,801,449 30,609,671 35,769,424 34,834,746
Hurghada 4,524,022 4,832,530 5,945,254 6,741,017 6,728,291
Borg El Arab 119,773 230,225 233,762 187,598 371,154
Marsa Matruh 20,661 41,592 50,019 42,294 71,479
Marsa Alam 435,300 500,155 642,807 819,885 938,858
Al Alamein 226 17,723 28,800 39,228 31,092
Table A4 -2 Airport passengers Share Percentage

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 18.33% 18.73% 19.42% 18.85% 19.31%
Borg El Arab 0.49% 0.89% 0.76% 0.52% 1.07%
Marsa Matruh 0.08% 0.16% 0.16% 0.12% 0.21%
Marsa Alam 1.76% 1.94% 2.10% 2.29% 2.70%
Al Alamein 0.00% 0.07% 0.09% 0.11% 0.09%
TableA4-3 Airport passengers share coefficient

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.94 0.96 1.00 0.97 0.99
Borg El Arab 0.46 0.84 0.72 0.49 1.00
Marsa Matruh 0.41 0.79 0.80 0.58 1.00
Marsa Alam 0.65 0.72 0.78 0.85 1.00
Al Alamein 0.01 0.63 0.86 1.00 0.81

TableA4-4 Airport Passengers Share Evaluation

Airport Equation Slo.p.e constant Consjtg nt Coefficient
coefficient coefficient points
Hurghada y=0.010x+0.942 0.01 0.05 0.90 1.00 0.53
Borg El Arab y =0.074x + 0.477  0.07 0.37 0.50 0.56 0.46
Marsa Matruh y=0.097x+0.420 0.10 0.49 0.40 0.44 0.47
Marsa Alam y =0.082x + 0.553  0.08 0.41 0.60 0.67 0.54
Al Alamein y=0.198x+0.065 0.20 1.00 0.06 0.07 0.53
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A.5 Airport International Passengers

Table A.5-1 Airport international passengers

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Egyptian aviation 19,103,442 20,740,654 24,414,841 28,503,141 28,380,814
Hurghada 4,198,056 4,520,977 5,513,855 6,235,120 6,244,651
Borg El Arab 117,878 229,393 233,162 186,804 369,631
Marsa Matruh 0 18,584 30,984 23,272 53,090
Marsa Alam 428,255 492,078 635,223 793,207 898,404
Al Alamein 214 17,179 28,397 38,415 30,213
Table A5 -2 Airport international passengers Percentage
Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 21.98% 21.80% 22.58% 21.88% 22.00%
Borg El Arab 0.62% 1.11% 0.96% 0.66% 1.30%
Marsa Matruh 0.00% 0.09% 0.13% 0.08% 0.19%
Marsa Alam 2.24% 2.37% 2.60% 2.78% 3.17%
Al Alamein 0.00% 0.08% 0.12% 0.13% 0.11%
Table A5-3 Airport international passengers coefficient

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.97 0.97 1.00 0.97 0.97
Borg El Arab 0.47 0.85 0.73 0.50 1.00
Marsa Matruh 0.00 0.48 0.68 0.44 1.00
Marsa Alam 0.71 0.75 0.82 0.88 1.00
Al Alamein 0.01 0.61 0.86 1.00 0.79

Table A5-4 Airport international passengers Evaluation

Airport Equation SIo.p.e constant Cons:tz.a nt Coefficient
coefficient coefficient points
Hurghada y=0.001x+0.974 0.00 0.01 0.97 1.00 0.50
Borg El Arab y =0.070x + 0.5 0.07 0.36 0.50 0.51 0.44
Marsa Matruh y=0.195x-0.068 0.20 1.00 -0.07 -0.07 0.47
Marsa Alam y=0.071x+0.697 0.07 0.36 0.70 0.72 0.54
Al Alamein y=0.194x+0.070 0.19 0.99 0.07 0.07 0.53
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A.6 Airport Domestic Passengers

Table A.6 -1 Airport domestic passengers

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Egyptian aviation 5,578,994 5,060,795 6,194,830 7,266,283 6,453,932
Hurghada 325,966 311,553 431,399 505,897 483,640
Borg El Arab 1,895 832 600 794 1,523
Marsa Matruh 20,661 23,008 19,035 19,022 18,389
Marsa Alam 7,045 8,077 7,584 26,678 40,454
Al Alamein 12 544 403 813 879
Table A6 -2 Airport domestic passengers Percentage

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 5.84% 6.16% 6.96% 6.96% 7.49%
Borg El Arab 0.03% 0.02% 0.01% 0.01% 0.02%
Marsa Matruh 0.37% 0.45% 0.31% 0.26% 0.28%
Marsa Alam 0.13% 0.16% 0.12% 0.37% 0.63%
Al Alamein 0.00% 0.01% 0.01% 0.01% 0.01%
Table A6-3 Airport domestic passengers coefficient

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.78 0.82 0.93 0.93 1.00
Borg El Arab 1.00 0.48 0.29 0.32 0.69
Marsa Matruh 0.81 1.00 0.68 0.58 0.63
Marsa Alam 0.20 0.25 0.20 0.59 1.00
Al Alamein 0.02 0.79 0.48 0.82 1.00

Table A6-4 Airport domestic passengers Evaluation

Airport Equation SIo.p.e constant Cons:tz.a nt Coefficient
coefficient coefficient points
Hurghada y =0.054x + 0.627 0.05 0.27 0.63 0.64 0.46
Borg El Arab y=-0.077x +0.789 -0.08 -0.39 0.79 0.81 0.21
Marsa Matruh y =-0.08x +0.978 -0.08 -0.40 0.98 1.00 0.30
Marsa Alam y=0.192x+0.131 0.19 0.96 0.13 0.13 0.55
Al Alamein y =0.200x + 0.020 0.20 1.00 0.02 0.02 0.51
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A.7 Airport Total flights per airport floor area

Table A.7 -1 Airport floor area

Flights Floor area

Hurghada 90,000

Borg El Arab 34,000

Marsa Matruh 3,290

Marsa Alam 10,000

Al Alamein 8,600

TableA7-2 Airport total flights per airport floor area

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.36 0.37 0.44 0.53 0.52
Borg El Arab 0.04 0.07 0.07 0.05 0.10
Marsa Matruh 0.18 0.19 0.19 0.19 0.25
Marsa Alam 0.37 0.41 0.49 0.64 0.75
Al Alamein 0.00 0.03 0.04 0.06 0.07
TableA7-3 Airport total flights per airport floor area coefficient
Flights5 Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.69 0.70 0.84 1.00 0.98
Borg El Arab 0.42 0.69 0.66 0.44 1.00
Marsa Matruh 0.70 0.75 0.77 0.77 1.00
Marsa Alam 0.49 0.55 0.65 0.85 1.00
Al Alamein 0.02 0.44 0.56 0.84 1.00

TableA7-4 Airport total flights per airport floor area Evaluation

Airport Equation SIo_pg constant Cons.tzj\ nt Coefficient
coefficient coefficient points
Hurghada y=0.089x +0.572 0.09 0.38 0.57 0.93 0.65
Borg El Arab y =0.090x + 0.372  -0.09 -0.38 0.37 0.60 0.11
Marsa Matruh y=0.061x+0.616 0.06 0.26 0.62 1.00 0.63
Marsa Alam y=0.132x+0.309 0.13 0.56 0.31 0.50 0.53
Al Alamein y =0.235x-0.134 0.24 1.00 -0.13 -0.22 0.39
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A.8 Airport International flights per airport floor area

Table A.8 -1 Airport floor area

Flights Floor area

Hurghada 90,000

Borg El Arab 34,000

Marsa Matruh 3,290

Marsa Alam 10,000

Al Alamein 8,600

Table A8 -2 Airport international flights per airport floor area
Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.31 0.31 0.37 0.43 0.42
Borg El Arab 0.04 0.07 0.07 0.04 0.10
Marsa Matruh 0.00 0.05 0.07 0.05 0.12
Marsa Alam 0.34 0.38 0.46 0.57 0.64
Al Alamein 0.00 0.02 0.03 0.04 0.05
Table A8-3 Airport international flights per airport floor area coefficient
Flights5 Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.72 0.73 0.87 1.00 0.99
Borg El Arab 0.39 0.70 0.67 0.43 1.00
Marsa Matruh 0.00 0.38 0.53 0.43 1.00
Marsa Alam 0.52 0.59 0.71 0.88 1.00
Al Alamein 0.01 0.39 0.69 0.79 1.00

Table A8-4

Airport international flights per airport floor area Evaluation

N . [
Hurghada y =0.080x + 0.619  0.08 0.34 0.62 1.00 0.67
Borg El Arab y =0.095x +0.349 0.10 0.40 0.35 0.56 0.48
Marsa Matruh y =0.204x - 0.144 0.20 0.86 -0.14 -0.23 0.31
Marsa Alam y=0.125x+0.365 0.13 0.53 0.37 0.59 0.56
Al Alamein y=0.237x-0.133  0.24 1.00 -0.13 -0.21 0.39
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A.9 Airport Domestic flights per airport floor area

Table A9 -1 Airport floor area

Flights Floor area

Hurghada 90,000

Borg El Arab 34,000

Marsa Matruh 3,290

Marsa Alam 10,000

Al Alamein 8,600

Table A9 -2 Airport domestic flights per airport floor area

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.06 0.06 0.07 0.10 0.10
Borg El Arab 0.00 0.00 0.00 0.00 0.00
Marsa Matruh 0.18 0.14 0.13 0.14 0.13
Marsa Alam 0.03 0.03 0.03 0.07 0.10
Al Alamein 0.00 0.01 0.01 0.02 0.02
Table A9-3 Airport domestic flights per airport floor area coefficient
Flights5 Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.54 0.56 0.70 1.00 0.96
Borg El Arab 1.00 0.36 0.38 0.46 0.64
Marsa Matruh 1.00 0.80 0.72 0.79 0.72
Marsa Alam 0.29 0.29 0.27 0.64 1.00
Al Alamein 0.04 0.54 0.27 0.94 1.00

Table A9-4 Airport domestic flights per airport floor area Evaluation

Airport Equation SIo_pg constant Cons.tzj\ nt Coefficient
coefficient coefficient points
Hurghada y=0.116x+0.371 0.12 0.50 0.37 0.38 0.44
Borg El Arab y=-0.061x+0.75 -0.06 -0.27 0.75 0.77 0.25
Marsa Matruh y=-0.057x+0.97 -0.06 -0.25 0.98 1.00 0.38
Marsa Alam y=0.177x+0.035 0.18 0.77 0.04 0.04 0.40
Al Alamein y =0.231x-0.137 0.23 1.00 -0.13 -0.13 0.43
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A.10 Airport total passengers per airport floor area

Table A.10-1 Airport floor area

Flights Floor area

Hurghada 90,000

Borg El Arab 34,000

Marsa Matruh 3,290

Marsa Alam 10,000

Al Alamein 8,600

Table A10-2 Airport total passengers per airport floor area

Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 50.27 53.69 66.06 74.90 74.76
Borg El Arab 3.52 6.77 6.88 5.52 10.92
Marsa Matruh 6.28 12.64 15.20 12.86 21.73
Marsa Alam 43.53 50.02 64.28 81.99 93.89
Al Alamein 0.03 2.06 3.35 4.56 3.62
Table A10 -3 Airport total passengers per airport floor area coefficient
Flights5 Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.67 0.72 0.88 1.00 1.00
Borg El Arab 0.32 0.62 0.63 0.51 1.00
Marsa Matruh 0.29 0.58 0.70 0.59 1.00
Marsa Alam 0.46 0.53 0.68 0.87 1.00
Al Alamein 0.01 0.45 0.73 1.00 0.79

Table A10-4 Airport total passengers per airport floor area Evaluation

Airport Equation SIo_pg constant Cons.tzj\ nt Coefficient
coefficient coefficient points
Hurghada y=0.093x+0.572 0.09 0.44 0.57 1.00 0.72
Borg El Arab y=0.124x+0.243  0.12 0.58 0.24 0.43 0.51
Marsa Matruh y=0.143x+0.203 0.14 0.67 0.20 0.35 0.51
Marsa Alam y=0.141x+0.386 0.14 0.67 0.39 0.68 0.67
Al Alamein y =0.212x-0.039 0.21 1.00 -0.04 -0.07 0.47
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A.11 Airport International passengers per airport floor area

Table A.11 -1 Airport floor area

Flights Floor area

Hurghada 90,000

Borg El Arab 34,000

Marsa Matruh 3,290

Marsa Alam 10,000

Al Alamein 8,600

TableA11-2 Airport international passengers per airport floor area
Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 46.65 50.23 61.27 69.28 69.39
Borg El Arab 3.47 6.75 6.86 5.49 10.87
Marsa Matruh 0.00 5.65 9.42 7.07 16.14
Marsa Alam 42.83 49.21 63.52 79.32 89.84
Al Alamein 0.02 2.00 3.30 4.47 3.51
Table A11-3 Airport international passengers per airport floor area coefficient
Flights5 Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.67 0.72 0.88 1.00 1.00
Borg El Arab 0.32 0.62 0.63 0.51 1.00
Marsa Matruh 0.00 0.35 0.58 0.44 1.00
Marsa Alam 0.48 0.55 0.71 0.88 1.00
Al Alamein 0.01 0.45 0.74 1.00 0.79

TableA11-4 Airport international passengers per airport floor area Evaluation

Airport Equation SIo_pg constant Cons.tzj\ nt Coefficient
coefficient coefficient points
Hurghada y=0.093x+0.576  0.09 0.45 0.58 1.00 0.72
Borg El Arab y=0.124x+0.241 0.12 0.60 0.24 0.42 0.51
Marsa Matruh y=0.208x-0.152 0.21 1.00 -0.15 -0.26 0.37
Marsa Alam y=0.138x+0.308 0.14 0.66 0.31 0.53 0.60
Al Alamein y=0.171x-0.038 0.17 0.82 -0.04 -0.07 0.38
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A.12 Airport Domestic passengers per airport floor area

Table A.12 -1 Airport floor area

Flights Floor area

Hurghada 90,000

Borg El Arab 34,000

Marsa Matruh 3,290

Marsa Alam 10,000

Al Alamein 8,600

Table A 12- 2 Airport domestic passengers per airport floor area
Flights Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 3.62 3.46 4.79 5.62 5.37
Borg El Arab 0.06 0.02 0.02 0.02 0.04
Marsa Matruh 6.28 6.99 5.79 5.78 5.59
Marsa Alam 0.70 0.81 0.76 2.67 4.05
Al Alamein 0.00 0.06 0.05 0.09 0.10
Table A12 -3 Airport domestic passengers per airport floor area coefficient
Flights5 Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009
Hurghada 0.64 0.62 0.85 1.00 0.96
Borg El Arab 1.00 0.44 0.32 0.42 0.80
Marsa Matruh 0.90 1.00 0.83 0.83 0.80
Marsa Alam 0.17 0.20 0.19 0.66 1.00
Al Alamein 0.01 0.62 0.46 0.92 1.00

TableA12-4 Airport domestic passengers per airport floor area Evaluation

Airport Equation SIo_pg constant Cons.tzj\ nt Coefficient
coefficient coefficient points
Hurghada y=0.100x + 0.511 0.10 0.44 0.51 0.52 0.48
Borg El Arab y=-0.04x+0.719 -0.04 -0.18 0.72 0.73 0.28
Marsa Matruh y=-0.037x+0.98 -0.04 -0.16 0.98 1.00 0.42
Marsa Alam y=0.211x+0.189 0.21 0.93 0.19 0.19 0.56
Al Alamein y=0.227x-0.080 0.23 1.00 -0.08 -0.08 0.46
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A.13.1 Hurghada Airport monthly flights frequency rates

Hurghada
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 2,828 2,789 3,106 3,965 3,477 4,184 3,392
February 2,595 2,420 2,771 3,677 3,033 3,815 3,052
March 3,169 2,898 3,509 4,551 3,798 4,668 3,766
April 3,203 3,436 3,838 4,705 4,357 4,993 4,089
May 3,044 2,743 3,153 4,207 3,938 4,740 3,638
June 2,607 2,471 2,727 3,498 3,476 3,877 3,109
July 2,862 2,676 3,134 3,758 3,867 0 3,259
August 2,718 2,827 3,383 4,035 4,227 0 3,438
September 2,413 2,792 3,143 3,810 3,973 0 3,226
October 3,186 3,500 4,354 4,924 5,205 0 4,234
November 2,960 3,317 4,475 4,716 4,720 0 4,038
December 2,626 3,094 4,002 3,698 4,103 0 3,505
Total Flights 34,211 34,963 41,595 49,544 48,174 42,744
Hurghada Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January -1.4 11.4 27.7 -12.3 20.3
February -6.7 14.5 32.7 -17.5 25.8
March -8.6 21.1 29.7 -16.5 229
April 7.3 11.7 22.6 -7.4 14.6
May -9.9 14.9 334 -6.4 204
June -5.2 10.4 28.3 -0.6 11.5
July -6.5 17.1 19.9 2.9
August 4.0 19.7 19.3 4.8
September 15.7 12.6 21.2 4.3
October 9.9 24.4 13.1 5.7
November 12.1 34.9 5.4 0.1
December 17.8 29.3 -7.6 11.0
Max Value 5,205 5210 Mean 3,557
Min Value 0 2415 Mode 2,955
Range 5,205 743.57143 Median 3,410

Frequency Distribution

Flights Range Frequency Relative
Cumulative

3 5,210 4,800 3 4.55 4.55

10 4,800 4,390 7 10.61 15.15
18 4,390 3,980 8 12.12 27.27
30 3,980 3,570 12 18.18 45.45
41 3,570 3,160 11 16.67 62.12
56 3,160 2,750 15 22.73 84.85
66 2,750 2,340 10 15.15 100.00
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Appendix A

A.13.2 Borg El Arab Airport monthly flights frequency rates

Borg El Arab
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 130 186 194 110 418 596 272
February 110 144 166 100 390 491 234
March 118 168 189 106 367 531 247
April 190 154 213 174 0 505 206
May 178 188 252 159 0 378 193
June 158 233 214 129 0 518 209
July 290 369 235 168 0 212
August 280 380 276 256 415 321
September 226 307 396 113 470 302
October 196 354 371 68 521 302
November 158 194 128 210 555 249
December 178 199 188 440 581 317
Total Flights 2,212 2,876 2,822 2,033 3,717 3,019 3,064
Borg El Arab Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 43.1 4.3 -43.3 280.0 42.6
February 30.9 15.3 -39.8 290.0 25.9
March 42.4 12.5 -43.9 246.2 44.7
April -18.9 38.3 -18.3 -100.0 #DIV/0!
May 5.6 34.0 -36.9 -100.0 #DIV/0!
June 47.5 -8.2 -39.7 -100.0 #DIV/0!
July 27.2 -36.3 -28.5 -100.0
August 35.7 -27.4 -7.2 62.1
September 35.8 29.0 -71.5 315.9
October 80.6 4.8 -81.7 666.2
November 22.8 -34.0 64.1 164.3
December 11.8 -5.5 134.0 32.0
Max Value 596 596 Mean 253
Min Value 0 0 Mode 213
Range 596 85.142857 Median 198

Frequency Distribution

Flights Range Frequency Relative
Cumulative

3 600 514 6 9.09 9.09

10 514 428 4 6.06 15.15
18 428 342 10 15.15 30.30
30 342 256 5 7.58 37.88
41 256 170 19 28.79 66.67
56 170 84 17 25.76 92.42
66 84 0 5 7.58 100.00
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A.13.3 Marsa Matruh Airport monthly flights frequency rates

Marsa Matruh

MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 26 36 32 38 36 26 32
February 26 34 26 32 31 24 29
March 28 40 30 40 31 34 34
April 24 36 40 34 52 66 42
May 38 48 64 32 80 118 63
June 100 94 82 60 128 164 105
July 124 90 92 100 140 109
August 62 88 98 96 118 92
September 56 66 66 100 134 84
October 34 52 57 74 94 62
November 34 28 39 48 32 36
December 34 28 36 44 30 34
Total Flights 586 640 662 698 906 432 724
Marsa Matruh Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 38.5 -11.1 18.8 -5.3 -27.8
February 30.8 -23.5 231 -3.1 -22.6
March 429 -25.0 333 -22.5 9.7
April 50.0 11.1 -15.0 52.9 26.9
May 26.3 333 -50.0 150.0 47.5
June -6.0 -12.8 -26.8 113.3 28.1
July -27.4 2.2 8.7 40.0
August 41.9 11.4 -2.0 22.9
September 17.9 0.0 51.5 34.0
October 52.9 9.6 29.8 27.0
November -17.6 39.3 23.1 -33.3
December -17.6 28.6 22.2 -31.8
Max Value 164 164 Mean 59
Min Value 24 24 Mode 34
Range 140 20 Median 42

Frequency Distribution

Flights Range Frequency Relative
Cumulative
3 164 144 1 1.52 1.52
10 144 124 4 6.06 7.58
18 124 104 2 3.03 10.61
30 104 84 10 15.15 25.76
41 84 64 7 10.61 36.36
56 64 44 9 13.64 50.00
66 44 24 33 50.00 100.00
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A.13.4 Marsa Alam Airport monthly flights frequency rates

Marsa Alam
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 229 246 299 365 443 542 354
February 198 240 263 339 465 624 355
March 292 330 409 532 567 771 484
April 340 520 486 586 694 868 582
May 314 348 404 597 681 852 533
June 364 348 394 539 589 718 492
July 424 366 404 538 651 477
August 400 444 556 738 832 594
September 304 349 442 516 607 444
October 322 305 410 604 675 463
November 268 298 409 542 750 453
December 274 297 415 459 535 396
Total Flights 3,729 4,091 4,891 6,355 7,489 4,375 5,626
Marsa Alam Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 7.4 215 221 21.4 22.3
February 21.2 9.6 28.9 37.2 34.2
March 13.0 239 30.1 6.6 36.0
April 52.9 -6.5 20.6 18.4 25.1
May 10.8 16.1 47.8 14.1 25.1
June -4.4 13.2 36.8 9.3 219
July -13.7 10.4 33.2 21.0
August 11.0 25.2 32.7 12.7
September 14.8 26.6 16.7 17.6
October -5.3 344 47.3 11.8
November 11.2 37.2 32.5 384
December 8.4 39.7 10.6 16.6
Max Value 868 870 Mean 469
Min Value 198 200 Mode 342
Range 670 95.714286 Median 433

Frequency Distribution

Flights Range Frequency Relative
Cumulative

3 870 774 3 4.55 4.55

10 774 678 6 9.09 13.64
18 678 582 8 12.12 25.76
30 582 486 11 16.67 42.42
41 486 390 14 21.21 63.64
56 390 294 16 24.24 87.88
66 294 198 8 12.12 100.00
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A.13.5 Al Alamein Airport monthly flights frequency rates

Al Alamein
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 0 9 12 10 6 45 14
February 0 14 14 14 6 30 13
March 0 43 33 8 14 41 23
April 0 12 26 32 18 34 20
May 0 18 26 62 16 56 30
June 0 12 30 61 46 48 33
July 0 29 68 80 145 64
August 0 63 40 160 175 88
September 0 27 34 34 57 30
October 8 14 35 38 58 31
November 0 22 10 8 37 15
December 2 14 16 14 41 17
Total Flights 10 277 344 521 619 254 378
Al Alamein Rates
Yr 05 Yr 06 Yr 07 Yr 08 Yr 09
-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 0.0 333 -16.7 -40.0 650.0
February 0.0 0.0 0.0 -57.1 400.0
March 0.0 -23.3 -75.8 75.0 192.9
April 0.0 116.7 23.1 -43.8 88.9
May 0.0 44.4 138.5 -74.2 250.0
June 0.0 150.0 103.3 -24.6 4.3
July 0.0 134.5 17.6 81.3
August 0.0 -36.5 300.0 9.4
September 0.0 25.9 0.0 67.6
October 75.0 150.0 8.6 52.6
November 0.0 -54.5 -20.0 362.5
December 600.0 14.3 -12.5 192.9
Max Value 175 175 Mean 31
Min Value 0 0 Mode 13
Range 175 25 Median 20
Frequency Distribution
Flights Range Frequency Relative
Cumulative

3 175 150 2 3.03 3.03

10 150 125 1 1.52 4.55

18 125 100 0 0.00 4.55

30 100 75 1 1.52 6.06

41 75 50 7 10.61 16.67

56 50 25 21 31.82 48.48

66 25 0 34 51.52 100.00
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A.14 Airport Monthly cumulative flights frequency

Table A.14 - 1 Airport Monthly cumulative flights frequency
Frequency Hurghada Bz:ngl I\,;I/Iairrilah h:;rr.;a Al Alamein
range 1 4.55 9.09 1.52 4.55 3.03
range 2 15.15 15.15 7.58 13.64 4.55
range 3 27.27 30.30 10.61 25.76 4.55
range 4 45.45 37.88 25.76 42.42 6.06
range 5 62.12 66.67 36.36 63.64 16.67
range 6 84.85 92.42 50.00 87.88 48.48
range 7 100.00 100.00 100.00 100.00 100.00

TableA14 -2 Airport Monthly cumulative flights frequency evaluation

Airport Equation Slo.p.e constant Consjt?nt Coefficient
coefficient coefficient points
Hurghada y=16.45x-17.31 16.45 0.97 -17.32 0.92 0.95
Borg El Arab y =16.55x-16.01 16.56 0.98 -16.02 1.00 0.99
Marsa Matruh y=14.50x-24.89 14.50 0.86 -24.89 0.64 0.75
Marsa Alam y=16.88x-19.26 16.88 1.00 -19.26 0.83 0.92
Al Alamein y=13.96x-19.65 13.96 0.83 -19.65 0.81 0.82
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A.15 Airport Monthly relative flights frequency

Table A.15-1 Airport Monthly relative flights frequency
Frequency Hurghada Bz:ngl I\,;I/Iairrilah h:;r;a Al Alamein
range 1 4.55 9.09 1.52 4.55 3.03
range 2 10.61 6.06 6.06 9.09 1.52
range 3 12.12 15.15 3.03 12.12 0.00
range 4 18.18 7.58 15.15 16.67 1.52
range 5 16.67 28.79 10.61 21.21 10.61
range 6 22.73 25.76 13.64 24.24 31.82
range 7 15.15 7.58 50.00 12.12 51.52

Table A15-2 Airport Monthly relative flights frequency evaluation

Airport Equation Slo.p.e constant Consjté nt Coefficient
coefficient coefficient points
Hurghada y=2.164x+5.627 2.16 0.28 5.43 0.74 0.51
Borg El Arab y=1731x+7.359 1.73 0.22 7.36 1.00 0.61
Marsa Matruh y =6.006x - 9.740 6.01 0.78 -9.74 -1.32 -0.27
Marsa Alam y=2.218x+5.411 2.22 0.29 5.41 0.74 0.51
Al Alamein y=7.738x - 16.66 7.74 1.00 -16.67 -2.26 -0.63
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A.16 Airport Mean Monthly flights

Table A.16 -1
Frequency

January
February
March
April

May

June

July
August
September
October
November

December

Table A16-2

Airport

Hurghada
Borg El Arab
Marsa Matruh
Marsa Alam
Al Alamein

Hurghada

3,392
3,052
3,766
4,089
3,638
3,109
3,259
3,438
3,226
4,234
4,038
3,505

42,744

Equation

y =0.070x + 7.174
y =0.216x + 6.928
y =0.285x + 6.476
y =0.092x + 8.057
y =0.342x + 6.109
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Airport Mean Monthly flights

Borg El
Arab

272
234
247
206
193
209
212
321
302
302
249
317

3,064

Marsa
Matruh

32
29
34
42
63

105

109
92
84
62
36
34

724

h:;rr.;a Al Alamein
354 14
355 13
484 23
582 20
533 30
492 33
477 64
594 88
444 30
463 31
453 15
396 17
5,626 378

Airport Mean Monthly flights evaluation

0.07
0.22
0.29
0.09
0.34

Slope
coefficient
0.21
0.63
0.83
0.27
1.00

constant

6.77
6.93
6.48
8.06
6.11

Constant
coefficient

0.84
0.86
0.80
1.00
0.76

Coefficient
points
0.52
0.75
0.82
0.64
0.88



Appendix A

A.17.1 Hurghada Airport monthly passengers frequency rates

Hurghada
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 340,792 369,612 413,836 495,527 431,597 584,630 439,332
February 328,665 325,233 392,796 497,735 408,209 560,707 418,891
March 426,728 400,958 526,336 629,918 526,653 707,893 536,414
April 429,397 502,728 569,609 654,891 615,741 724,438 582,801
May 378,566 366,598 458,737 567,829 534,941 669,132 495,967
June 318,931 324,836 385,065 460,462 464,160 535,105 414,760
July 384,253 369,536 461,007 534,643 554,639 460,816
August 370,614 399,708 498,840 572,794 611,242 490,640
September 325,060 386,336 464,806 517,252 567,531 452,197
October 457,468 496,029 621,116 695,374 753,480 604,693
November 424,824 483,068 640,969 648,114 693,578 578,111
December 339,992 409,329 514,499 468,660 568,316 460,159
Total pass 4,525,290 4,833,971 5,947,616 6,743,199 6,730,087 5,934,78
Hurghada Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 8.5 12.0 19.7 -12.9 35.5
February -1.0 20.8 26.7 -18.0 37.4
March -6.0 31.3 19.7 -16.4 344
April 17.1 13.3 15.0 -6.0 17.7
May -3.2 25.1 23.8 -5.8 25.1
June 1.9 18.5 19.6 0.8 15.3
July -3.8 24.8 16.0 3.7
August 7.9 24.8 14.8 6.7
September 18.9 20.3 11.3 9.7
October 8.4 25.2 12.0 8.4
November 13.7 32.7 1.1 7.0
December 20.4 25.7 -8.9 21.3
Max Value 753,480 760,000 Mean 493,365
Min Value 318,931 310,000 Mode 408,000
Range 434,549 64,286 Median 489,298

Frequency Distribution

Flights Range Frequency Relative Cumula-
tive

3 760,000 696,000 3 4.55 4.55
10 696,000 632,000 6 9.09 13.64
18 632,000 568,000 8 12.12 25.76
30 568,000 504,000 11 16.67 42.42
41 504,000 440,000 13 19.70 62.12
56 440,000 376,000 14 21.21 83.33
66 376,000 312,000 11 16.67 100.00
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A.17.2 Borg El Arab Airport monthly passengers frequency rates

January
February
March
April

May

June

July
August
September
October
November
December
Total pass

January
February
March
April

May

June

July
August
September
October
November
December

Max Value
Min Value
Range

10
18
30
41
56
66

Yr 2005
8,571
6,494
7,468
4,889
5,198
9,625
14,671
13,319
13,161
13,931
13,877
13,983

125,187

Yr 05
-Yr 06
105.1
100.1
42.5
94.8
157.9
125.0
66.0
156.4
108.2
109.1
3.6
13.3

59,206
0
59,206

Yr 2006

17,578
12,994
10,641
9,523
13,404
21,655
24,355
34,154
27,406
29,130
14,373
15,836
231,049

Yr 06
-Yr 07
4.1
9.6
19.7
56.2
-0.1
-22.2
-18.7
-31.5
20.2
21.3
-14.3
38.8

Borg El Arab
Yr 2007 Yr 2008
18,293 13,707
14,247 13,694
12,736 9,958
14,875 13,377
13,396 10,549
16,856 14,791
19,791 16,825
23,381 18,000
32,936 9,771
35,332 5,114
12,317 19,043
21,975 44,235
236,135 189,064
Borg El Arab Rates
Yr 07 Yr 08
-Yr 08 -Yr 09
-25.1 178.4
-3.9 186.4
-21.8 172.1
-10.1 -100.0
-21.3 -100.0
-12.3 -100.0
-15.0 -100.0
-23.0 156.3
-70.3 426.5
-85.5 933.7
54.6 210.9
101.3 29.9
59,150 Mean
0 Mode
8,450 Median

Frequency Distribution

Flights Range

59,150
50,700
42,250
33,800
25,350
16,900
8,450
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50,700
42,250
33,800
25,350
16,900
8,450

Frequency

O U1 W oo

28

©

Relative

12.12
4.55
7.58
6.06
13.64

42.42
13.64

Yr 2009

38,163
39,223
27,098

0

0

0

0
46,137
51,442
52,864
59,206
57,472
371,605

Yr 09
-Yr 10
34.6
37.3
86.9
#DIV/0!
#DIV/0!
#DIV/0!

22,171
12,675
14,833

Cumula-
tive
12.12
16.67
24.24
30.30
43,94
86.36
100.00

Yr 2010
51,351
53,834
50,652
56,552
41,405
56,463

MEAN

24,611
23,414
19,759
16,536
13,992
19,898
15,128
26,998
26,943
27,274
23,763
30,700

269,017



Appendix A

A.17.3 Marsa Matruh Airport monthly passengers frequency rates

Marsa Matruh

MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 1,023 1,482 1,201 1,665 1,303 1,214 1,315
February 1,024 1,388 1,095 1,425 1,112 1,141 1,198
March 1,166 1,671 1,305 1,385 1,246 1,879 1,442
April 994 1,513 2,107 1,247 2,712 5,736 2,385
May 1,371 2,588 6,215 1,244 5,982 12,780 5,030
June 1,994 6,665 8,049 2,024 10,688 19,073 8,082
July 2,734 6,877 7,974 8,308 13,877 7,954
August 3,564 6,698 8,927 9,227 12,658 8,215
September 2,555 6,458 6,387 7,656 13,615 7,334
October 1,385 3,824 3,824 4,804 5,795 3,926
November 1,433 1,310 1,611 2,204 1,341 1,580
December 1,422 1,157 1,379 1,320 1,413 1,338
Total pass 20,665 41,631 50,074 42,509 71,742 49,799
Marsa Matruh Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 449 -19.0 38.6 -21.7 -6.8
February 35.5 -21.1 30.1 -22.0 2.6
March 433 -219 6.1 -10.0 50.8
April 52.2 39.3 -40.8 117.5 111.5
May 88.8 140.1 -80.0 380.9 113.6
June 234.3 20.8 -74.9 428.1 78.5
July 151.5 16.0 4.2 67.0
August 87.9 33.3 3.4 37.2
September 152.8 -1.1 19.9 77.8
October 176.1 0.0 25.6 20.6
November -8.6 23.0 36.8 -39.2
December -18.6 19.2 -4.3 7.0
Max Value 19,073 19,000 Mean 4,067
Min Value 994 940 Mode 2,230
Range 18,079 2582.714 Median 1,937

Frequency Distribution

Flights Range Frequency Relative Cumula-
tive
3 19,000 16,420 1 1.52 1.52
10 16,420 13,840 1 1.52 3.03
18 13,840 11,260 3 4.55 7.58
30 11,260 8,680 3 4.55 12.12
41 8,680 6,100 10 15.15 27.27
56 6,100 3,520 7 10.61 37.88
66 3,520 940 41 62.12 100.00
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A.17.4 Marsa Alam Airport monthly passengers frequency rates

Marsa Alam
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 19,488 24,563 30,051 36,390 42,960 61,577 35,838
February 19,275 26,634 31,480 38,610 50,061 71,641 39,617
March 35,785 41,604 55,812 70,286 78,158 95,981 62,938
April 45,472 70,237 66,892 75,486 93,928 106,669 76,447
May 41,012 41,178 51,639 81,117 89,664 108,342 68,825
June 44,463 43,077 55,286 73,999 78,280 90,949 64,342
July 51,444 43,989 56,537 74,213 87,559 62,748
August 49,692 59,645 78,901 105,151 115,952 81,868
September 35,418 43,685 61,982 70,445 79,570 58,220
October 37,962 38,786 58,129 77,876 87,340 60,019
November 31,689 36,594 53,292 68,757 79,143 53,895
December 23,907 30,163 42,806 47,555 56,243 40,135
Total pass 435,607 500,155 642,807 819,885 938,858 704,893
Marsa Alam Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 26.0 22.3 21.1 18.1 43.3
February 38.2 18.2 22.6 29.7 43.1
March 16.3 34.2 25.9 11.2 22.8
April 54.5 -4.8 12.8 24.4 13.6
May 0.4 25.4 57.1 10.5 20.8
June -3.1 28.3 33.8 5.8 16.2
July -14.5 28.5 31.3 18.0
August 20.0 32.3 33.3 10.3
September 23.3 41.9 13.7 13.0
October 2.2 49.9 34.0 12.2
November 15.5 45.6 29.0 15.1
December 26.2 41.9 11.1 18.3
Max Value 115,952 115,950 Mean 58,674
Min Value 19,275 19,000 Mode 39,775
Range 96,677 13850 Median 55,549

Frequency Distribution

Flights Range Frequency Relative Cumula-

tive

3 115,950 102,100 4 6.06 6.06
10 102,100 88,250 4 6.06 12.12
18 88,250 74,400 10 15.15 27.27
30 74,400 60,550 10 15.15 42.42
41 60,550 46,700 12 18.18 60.61
56 46,700 32,850 17 25.76 86.36
66 32,850 19,000 9 13.64 100.00
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A.17.5 Al Alamein Airport monthly passengers frequency rates

Al Alamein
MEAN
Yr 2005 Yr 2006 Yr 2007 Yr 2008 Yr 2009 Yr 2010
January 0 570 754 471 292 1,845 655
February 0 21 1,176 973 255 84 418
March 0 466 1,455 1,203 1,543 487 859
April 0 1,195 2,118 3,633 1,433 1,652 1,672
May 0 1,570 2,901 7,705 1,383 2,600 2,693
June 0 1,940 4,128 9,635 4,160 3,700 3,927
July 0 2,822 4,519 4,504 4,582 3,285
August 0 4,174 2,647 3,666 7,804 3,658
September 0 2,256 3,686 3,783 6,051 3,155
October 40 1,163 4,055 2,649 2,407 2,063
November 0 1,086 764 415 14 456
December 189 460 597 591 1,168 601
Total pass 229 17,723 28,800 39,228 31,092 23,443
Al Alamein Rates

Yr 05 Yr 06 Yr 07 Yr 08 Yr 09

-Yr 06 -Yr 07 -Yr 08 -Yr 09 -Yr 10
January 0.0 323 -37.5 -38.0 531.8
February 0.0 5500.0 -17.3 -73.8 -67.1
March 0.0 212.2 -17.3 28.3 -68.4
April 0.0 77.2 71.5 -60.6 15.3
May 0.0 84.8 165.6 -82.1 88.0
June 0.0 112.8 133.4 -56.8 -11.1
July 0.0 60.1 -0.3 1.7
August 0.0 -36.6 38.5 112.9
September 0.0 63.4 2.6 60.0
October 2807.5 248.7 -34.7 9.1
November 0.0 -29.7 -45.7 -96.6
December 143.4 29.8 -1.0 97.6
Max Value 9,635 9,590 Mean 1,931
Min Value 0 0 Mode 685
Range 9,635 1370 Median 1,199

Frequency Distribution

Flights Range Frequency Relative Cumula-
tive
3 9,590 8,220 1 1.52 1.52
10 8,220 6,850 2 3.03 4.55
18 6,850 5,480 1 1.52 6.06
30 5,480 4,110 6 9.09 15.15
41 4,110 2,740 8 12.12 27.27
56 2,740 1,370 14 21.21 48.48
66 1,370 0 34 51.52 100.00
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A.18 Airport Monthly cumulative passengers frequency

Table A.18 - 1 Airport Monthly cumulative passengers frequency
Frequency Hurghada Bz:ngl I\,;I/Iairrilah h:;rr.;a Al Alamein
range 1 4.55 12.12 1.52 6.06 1.52
range 2 13.64 16.67 3.03 12.12 4.55
range 3 25.76 24.24 7.58 27.27 6.06
range 4 42.42 30.30 12.12 42.42 15.15
range 5 62.12 43.94 27.27 60.61 27.27
range 6 83.33 86.36 37.88 86.36 48.48
range 7 100.00 100.00 100.00 100.00 100.00

Table A18-2 Airport Monthly cumulative passengers frequency evaluation

Airport Equation Slo.p.e constant Consjt?nt Coefficient
coefficient coefficient points
Hurghada y=16.50x-18.61 16.50 1.00 -18.16 0.87 0.93
Borg El Arab y=15.09x-15.58 15.10 0.91 -15.84 1.00 0.96
Marsa Matruh y=13.74x-27.92 13.75 0.83 -27.92 0.57 0.70
Marsa Alam y=16.55x-18.39 16.56 1.00 -18.40 0.86 0.93
Al Alamein y=14.44x-28.78 14.45 0.87 -28.79 0.55 0.71
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A.19 Airport Monthly relative passengers frequency

Table A.19-1 Airport Monthly relative passengers frequency
Frequency Hurghada Bz:ngl I\,;I/Iairrilah h:;r;a Al Alamein
range 1 4.55 12.12 1.52 6.06 1.52
range 2 9.09 4.55 1.52 6.06 3.03
range 3 12.12 7.58 4.55 15.15 1.52
range 4 16.67 6.06 4.55 15.15 9.09
range 5 19.70 13.64 15.15 18.18 12.12
range 6 21.21 42.42 10.61 25.76 21.21
range 7 16.67 13.64 62.12 13.64 51.52

Table A19-2 Airport Monthly relative passengers frequency evaluation

Airport Equation Slo.p.e constant Consjté nt Coefficient
coefficient coefficient points
Hurghada y = 2.435x + 4.545 2.44 0.32 4.5455 0.91 0.62
Borg El Arab y =3.084x +1.948 3.08 0.41 1.9481 0.39 0.40
Marsa Matruh y=7.521x-15.80 7.52 1.00 -15.801 -3.17 -1.09
Marsa Alam y =2.356x+4.978 2.36 0.31 49784 1.00 0.66
Al Alamein y =7.034x - 13.85 7.03 0.94 -13.853 -2.78 -0.92
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A.20 Airport Mean Monthly passengers

Table A.20 -1 Airport Mean Monthly passengers
Frequency Hurghada Borg El Marsa Marsa Al Alamein
Arab Matruh Alam
January 439,332 24,611 1,315 35,838 655
February 418,891 23,414 1,198 39,617 418
March 536,414 19,759 1,442 62,938 859
April 582,801 16,536 2,385 76,447 1,672
May 495,967 13,992 5,030 68,825 2,693
June 414,760 19,898 8,082 64,342 3,927
July 460,816 15,128 7,954 62,748 3,285
August 490,640 26,998 8,215 81,868 3,658
September 452,197 26,943 7,334 58,220 3,155
October 604,693 27,274 3,926 60,019 2,063
November 578,111 23,763 1,580 53,895 456
December 460,159 30,700 1,338 40,135 601
5,934,781 269,017 49,799 704,893 23,443

Table A20-2 Airport Mean Monthly passengers evaluation

Airport Equation Slo.p.e constant Consjt? nt Coefficient
coefficient coefficient points
Hurghada y=0.089x +6.852  0.09 0.23 6.85 0.86 0.54
Borg El Arab y=0.271x+6.567  0.27 0.70 6.57 0.82 0.76
Marsa Matruh y=0.388x+5.811 0.39 1.00 5.81 0.73 0.86
Marsa Alam y =0.050x + 8.005 0.05 0.13 8.01 1.00 0.57
Al Alamein y=0.266x +6.604  0.27 0.69 6.60 0.82 0.76
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A.21 Airport flights frequency distribution

Table A.21 -1 Airport flights frequency distribution

Borg El Marsa Marsa .
Frequency Hurghada Arab Matruh Alam Al Alamein
Mean 3,557 253 59 469 31
Mode 2,955 213 34 342 13
Median 3,410 198 42 433 20

Table A21-2 Airport flights frequency distribution evaluation

Airport Equation Slo.p.e constant Cons.té nt Coefficient
coefficient coefficient points
Hurghada y=1.428x +3.714 1.43 0.28 3.71 0.76 0.52
Borg El Arab y =1.142x + 4.857 1.14 0.22 4.86 1.00 0.61
Marsa Matruh y =3.964x - 6.428 3.96 0.78 -6.43 -1.32 -0.27
Marsa Alam y =1.464x +3.571 1.46 0.29 3.57 0.74 0.51
Al Alamein y=5.1071x- 11 5.11 1.00 -11.00 -2.26 -0.63
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A.22 Airport passengers frequency distribution

Table A.22 -1 Airport passengers frequency distribution

Borg El Marsa Marsa .
Frequency Hurghada Arab Matruh Alam Al Alamein
Mean 493,365 22,171 4,067 58,674 1,931
Mode 408,000 12,675 2,230 39,775 685
Median 489,298 14,833 1,937 55,549 1,199

Table A22-2 Airport passengers frequency distribution evaluation

Airport Equation Slo.p.e constant Cons.té nt Coefficient
coefficient coefficient points
Hurghada y=1.607x+2.242 1.61 0.32 2.24 0.68 0.50
Borg El Arab y=2.035x+1.285 2.04 0.41 1.29 0.39 0.40
Marsa Matruh Yy =4.964x - 10.42  4.96 1.00 -10.43 -3.17 -1.09
Marsa Alam y=1.735x+3.285 1.74 0.35 3.29 1.00 0.67
Al Alamein y=4.642x-9.142 4.64 0.94 -9.14 -2.78 -0.92
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A.23 Airport monthly passengers per unit floor area

Table A.23 -1 Airport monthly passengers per unit floor area

Borg El Marsa Marsa .
Frequency Hurghada Arab Matruh Alam Al Alamein
January 4.88 0.72 0.40 3.58 0.08
February 4.65 0.69 0.36 3.96 0.05
March 5.96 0.58 0.44 6.29 0.10
April 6.48 0.49 0.72 7.64 0.19
May 5.51 0.41 1.53 6.88 0.31
June 4.61 0.59 2.46 6.43 0.46
July 5.12 0.44 2.42 6.27 0.38
August 5.45 0.79 2.50 8.19 0.43
September 5.02 0.79 2.23 5.82 0.37
October 6.72 0.80 1.19 6.00 0.24
November 6.42 0.70 0.48 5.39 0.05
December 5.11 0.90 0.41 4.01 0.07
Table A.23 -2 Airport monthly passengers per unit floor area rate

Borg El Marsa Marsa .
Frequency Hurghada Arab Matruh Alam Al Alamein
January 0.73 0.80 0.16 0.44 0.17
February 0.69 0.76 0.15 0.48 0.11
March 0.89 0.64 0.18 0.77 0.22
April 0.96 0.54 0.29 0.93 0.43
May 0.82 0.46 0.61 0.84 0.69
June 0.69 0.65 0.98 0.79 1.00
July 0.76 0.49 0.97 0.77 0.84
August 0.81 0.88 1.00 1.00 0.93
September 0.75 0.88 0.89 0.71 0.80
October 1.00 0.89 0.48 0.73 0.53
November 0.96 0.77 0.19 0.66 0.12
December 0.76 1.00 0.16 0.49 0.15

Table A23-3

Airport monthly passengers per unit floor area evaluation

Airport Equation Slo.p.e constant Consjtg nt Coefficient
coefficient coefficient points
Hurghada y=0.008x+0.720 0.01 0.37 0.72 1.00 0.68
Borg El Arab y=0.023x+0.575 0.02 1.00 0.58 0.80 0.90
Marsa Matruh y=0.004x +0.689 0.00 0.18 0.69 0.96 0.57
Marsa Alam y=0.023x+0.352  0.02 0.99 0.35 0.49 0.74
Al Alamein y=0.015x+0.394 0.02 0.67 0.39 0.55 0.61
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A.24 Airport revenues

Table A.24 -1

Airport Yr 2005
Hurghada 4,198,056
Borg El Arab 117,878
Marsa Matruh 0
Marsa Alam 428,255
Al Alamein 214
Table A.24 -2

Airport Yr 2005
Hurghada 325,966
Borg El Arab 1,895
Marsa Matruh 20,661
Marsa Alam 7,045
Al Alamein 12
Table A.24 -3

Airport Yr 2005
Hurghada 21,316,246,000
Borg El Arab 591,285,000
Marsa Matruh 20,661,000
Marsa Alam 2,148,320,000
Al Alamein 1,082,000
Table A.24 - 4

Airport Yr 2005
Hurghada 0.67
Borg El Arab 0.32
Marsa Matruh 0.07
Marsa Alam 0.47

Al Alamein 0.01

Table A24 -3

Airport Equation

Hurghada y =0.093x + 0.575
Borg El Arab y=0.124x + 0.241
Marsa Matruh y =0.192x - 0.062
Marsa Alam y=0.178x + 0.383
Al Alamein y=0.211x-0.038
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International passengers

Yr 2006 Yr 2007 Yr 2008 Yr 2009
4,520,977 5,513,855 6,235,120 6,244,651
229,393 233,162 186,804 369,631
18,584 30,984 23,272 53,090
492,078 635,223 793,207 898,404
17,179 28,397 38,415 30,213

Domestic passengers
Yr 2006 Yr 2007 Yr 2008 Yr 2009
311,553 431,399 505,897 483,640
832 600 794 1,523
23,008 19,035 19,022 18,389
8,077 7,584 26,678 40,454
544 403 813 879
Airport revenues
Yr 2006 Yr 2007 Yr 2008 Yr 2009
22,916,438,000  28,000,674,000 31,681,497,000 31,706,895,000
1,147,797,000  1,166,410,000 934,814,000 1,849,678,000
115,928,000 173,955,000 135,382,000 283,839,000
2,468,467,000  3,183,699,000  3,992,713,000  4,532,474,000
86,439,000 142,388,000 192,888,000 151,944,000
Airport revenues rate
Yr 2006 Yr 2007 Yr 2008 Yr 2009
0.72 0.88 1.00 1.00
0.62 0.63 0.51 1.00
0.41 0.61 0.48 1.00
0.54 0.70 0.88 1.00
0.45 0.74 1.00 0.79

Airport monthly passengers per unit floor area evaluation

Slope Constant Coefficient
coefficient Rl coefficient points
0.09 0.44 0.58 1.00 0.72
0.12 0.59 0.24 0.42 0.50
0.19 0.91 -0.06 -0.11 0.40
0.18 0.84 0.38 0.67 0.76
0.21 1.00 -0.04 -0.07 0.47




B.1 Comparison of BOT Airport Evaluation

Appendix B

) . BOT Airports
Point of Comparison ID P
El Alamein Airport Marsa Alam Airport
International Airport Company (IAC) EMAK Marsa Alam for Management and Operation of Airports
subsidiary of El Kharafi Group for development, was established to bid for the tender of Marsa Alam
Investor 4 subsidiary of Kato Group, was established to bid for the tender of Al Alamien international airport. It got | international Airport. It got the tender with 40 years BOT concession, it is a part of EMAk Marsa Alam
@2 the tender with a 50 year BOT concession, extendable to 99 years. Group which is responsible for development in Marsa Alam in different aspects (Airport Operation,
% Construction, Touirsm and Real Estate Development)
(=%
©
= Reference Al Alamein International Airport Brochure, International Airport Company, 2006 EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October 2005
8 Consultant Designer 5 AC.C Netherlands Airports Consultants (NACO)
. : Main Contractor Egyptian Consultants Group (ECG
Main Contractor Kato Group for Contracting _=9yp KLl ( )
Contractors 6 Roads and runways Nile Company for Contracting and Roads
Roads and runways Nile Company for Contracting and Roads Interior Contractor Arab Contractors
Reference Dr. Ahmed Abd EIl-Warith Consultants, Al Alamein airport feasibility study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
4 years Construction Period 4 years Construction Period
B Period after which the project can start to profit and benefit from the TS Period after which the project can start to profit and benefit from the
BOT Contract Duration 7 ¥ Egyptian government revenue ¥ Egyptian government revenue
31 years Concession Period 25 years Concession Period
50 Years Total BOT Contract 40 Years Total BOT Contract
Reference Dr. Ahmed Abd EI-Warith Ct Al Alamein airport feasibility study, 1998 1999 4lal 53 2= 5 1998 plal 264 2= (3 joaall wilh 5] Gale ((BOT) Ay (sl ple ue ja aa Sl 5 oLl 5ol il i e
Estimated 9 construction 1st phase 2nd phase 3rd phase construction 1st phase 2nd phase 3rd phase
1998 2002 2015 2028 1998 2002 2013 2026
Reference Dr. Ahmed Abd El-Warith C Al Alamein feasibility study, 1998 1999 <) 63 2 5 1998 il 264 22 v jad gis) Gale +(BOT) pis (sl le gy e sl 5 el 5 ol cin i
construction 1st phase 2nd phase 3rd phase construction 1st phase 2nd phase 3rd phase
FeieiiiEd ‘ ® 2001 2005 NA NA 1998 2001 2009 NA
- % Reference Meeting with Eng. Hamdi Abd EIl Azim, General Manager of Al Alamein Airport, April 2010 Meeting with Eng. Abd EI Aal EI Zarie, Deputy Manager of Marsa Alam Airport, April 2010
8 E 958 [ 1995 | 2000 | 2001 | 2003 | 2003 [ 2004 | 2006 | 2010 2012 | 2015|2026 | 037 [ 2028 | 2. | - 1998 | 1999 | 2000 | 2001 | 2002 | 2003 2009 | 2010 2012 | 2013 2025 | 2026
52 Consrucion [ Consruction [E2-
B 5
S |3 Phamt [ # praat [
Cle ez [ ! ! rre? |2 [
[ Time Schedule Graph 10 || reees o ‘ : Phase3 52 o — i ]
Al Alamein Airport was delayed in start of construction phase due to Marsa (i (I succeefled DD I G AR
Comment problems concerning land acquisition with ECAA. It was ended in Comment e D =) mentlis G2 (Em SEEEMIER) lelED Gleeseiis i
. . start the second phase 4 years before the time scheduled for this
2001 and started to construct the airport e
Reference prepared by the researcher prepared by the researcher
Estimated 11 initial cost estimated Estimated study cost total cost initial cost estimated Estimated study cost  cost of construction total cost
BUIELS 72 Million LE 120 Million LE NA 80 Million LE 120 Million LE 300 Million LE NA
Reference Dr. Ahmed Abd EIl-Warith Consultants, Al Alamein feasibility study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
Construction Cost Construction Cost
Performed 12 o =
170 Million LE 320 Million LE
Reference Meeting with Eng. Hamdi Abd EIl Azim, General Manager of Al Alamein Airport, April 2010 Meeting with Eng. Abd EI Aal EI Zarie, Deputy Manager of Marsa Alam Airport, April 2010
Airport Cost Estimated-Al Alamein CETTE: Airport Cost Estimated-Marsa Alam [
» 180 350
2 160
o
o 140 300 Initial Cost of the
E 120 initial cost of Airport 250 airport was
o was near the significantly small.
< . 100 estimated cost of the 200 The estimated cost of
Airport Cost Graph 13 80 project which was project increased due
increased due to the 150 to the additional
60 additional projects 100 development projects
40 related to the airport. related to the airport
Performed cost was 50 project. Performed
20 increased by 40 cost was increased
0 million LE and was 0 by 20 million LE and
intial Cost Estimated Project cost Performed Porject Cost Late 4 years intial Cost Estimated Project cost Performed Porject Cost was before schedule
by 4 months.
Reference prepared by the researcher prepared by the researcher
F B Project Finance Project Finance
Project Finance 14 40 % Self Financing 60% Loans 40 % Self Financing 60% Loans
%‘ Reference Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
% Arrival and Departure Halls Flight Revenues Parking Projects Related projects Arrival and Departure Halls Flight Revenues Parking Projects Related projects
= i Airlines C i Parking spots Cargo Village i Airlines C i Parking spots Local Integrated Market
© . Free Duty Market Traveling Agencies Advertisement Cafeteria Free Duty Market Traveling Agencies Advertisement Cargo Village
c Fiscal Revenue 15 Y e = Y e 9 = 9
g VIP Center Passengers Agriculture land VIP Center Passengers Gas Station
ic House industrial & House Cafeteria
commercial park
Reference Dr. Ahmed Abd EIl-Warith Consultants, Al Alamein feasibility study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
Related project Project Description Status Related project Project Description Status
1st Move pick on North Coast, 19 km 1st Phase " . 30,000 sqg. m contains 3 hotels with total 2nd Phase
Ghazala Bay Resort from airport with 2500 room Constructed Port Ghalib Marina cost 200 million Constructed
- " include storage, refrigeration, o A Training diving center equipped with latest 2nd Phase
=
g Cargo Village warshousing center Postponed Diving Training Center tech. Constructed
2] 3 a . T
g o Industrial & Commercial total area 25km2 geared towards export Postooned Harbor Yacht Club it accommodate 1000 yachts with 2nd Phase
5 -% Related Projects 16 [Park to western markets P AL - different scales Constructed
= R s
:: o to Airport Facility Organic agriculture land ard 16 kM2, perform additional export to F—, International Conference Conference Center opposite to Port N —
o 3 9 g European markets P Center Ghalib
() ©
2 o
14 B EE e e iear i Caqcelgd due to . " Water desallnatlon,vSewage treatment
Hotels And resort o location in range of |Service Facilities plant, central, medical center, stores, constructed
P Dabaa Plant sporting club for residents of region
- Meeting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 EMAK Marsa Alam Airport Company, Intemational Marsa Alam Airport Brochure, October 2005
eference
Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibilty study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
Year 2005 2010 2015 Year 2005 2010 2015
No. of Hotel Rooms 17 | Hotel capacity (by room) Est. 2500 25000 50000 Hotel capacity (by room) Est. 9363 17428 31041
Hotel capacity (by room) Per. 250 1200 NA Hotel capacity (by room) Per. 10156 27946 NA
Estimated/Performed Hotel Capacity- Al Comment Estimated/Performed Hotel Capacity- Comment
= .
g Alamein Marsa Alam
o Estimated Performed —— Estimated —— Performed
[}
2 60000 50000 45000 Not Performed Hotels and resorts
|9 50000 ;gggg = around the airport
g Hotel Rooms Graph 18 40000 hotels and resorts 30000 a,long the north coast
5 along the north coast 2794 is expected to reach
JS) 30000 5000 is under 25000 31041 to 17428 room in
ox 20000 estimated hotel 20000 2010
£ capacity for Al 15000 v
g 10000 2500 NotPerformad Alamein 10000 10156 it will be doubled
0 2@%’— Yet 5000 9363 during the period
0 from 2010 to 2015
2005v/ 2010v/ 2015v/ 2005v/ 2010v/ 2015v/
Ref Meeting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 Tourism Development Authorities, Ministry of Tourism, Report on Tourism in Red Sea, December 2009
erence Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibility study, 1998 EMAK Marsa Alam Airport Company, Intemational Marsa Alam Airport Brochure, October 2005
Year Flights Flights Performed Status Year Flights Flights Performed Status
g . 2002 195 0 -195 2002 840 1235 395
Airport Traffic Estimated | 19 2006 474 277 197 2007 3750 4891 1141
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) . BOT Airports
Point of Comparison ID P
El Alamein Airport Marsa Alam Airport
2015 975 NA NA 2010 9370 11054 1684
Estimated /Performed Flights-Al Alamein P Estimated /Performed Flight Rate -Marsa P
—— Flights Estimated  —— Flights Performed Alam
1200 —— Flights Estimated  —— Flights Performed
1000 975 12000
1105:
800 e 10000 /ng/
Airport Traffic Estimated 2 Al Alamein Airport 8000 s
Graph 20 2 60 NotPerformed could not afford F Marsa Alam
47: vet Estimated Flights due ] 6000 25 Succeeded to afford
400 to the delay in 4000 /12/‘// estimated flights due
200 195 2z construction project 2000 to the great i
and Lack of hotels 1838 around the airport
0 0 T T d around the airport 0 !
2002year 2006year 2015year 2002year 2007year 2010year
Year Year
5 - Meeting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 Meeting with Eng. Abd El Aal EI Zarie, Deputy Manager of Marsa Alam Airport, April 2010
= eterence Dr. Ahmed Abd El-Warith Consultants, Al Alamein feasibilty study, 1998 EMAK Marsa Alam Airport Company, Intemational Marsa Alam Airport Brochure, October 2005
g’_ Year Pax. Estimated Pax. Performed Status Year Pax. Estimated Pax. Performed Status
O A 2002 62,400 0 -62400 2002 94200 169600 75400
Rassenger fEaticsinated] i 2006 151,704 17723 -133981 2007 200400 642807 442407
2015 312,226 NA NA 2010 403200 938858 535658
Estimated/Performed Pax.-Al Alamein R Estimated/Performed Pax.-Marsa Alam e —
Pax. Estimated  —— Pax. Performed —— Pax. Estimated Pax. Performed
350000 1000000 93655
312226 in ail 900000
300000 Al Alamein airport 200000 /y Marsa Alam Airport
Pax. Performed
250000 3 700000 Succeeded to exceed
9 witnessed remarkable © 642807 A
Passenger Traffic Estimated 2 . 200000 S— retard behind £ 600000 Pax. By
5 q Y 500000 almost the double
Graph € 150000 15470, Yet estimated Pax. % 400000 4032
100000 . 300000 due to of
Due to Late in 1
. N 200000 2! Tourism movement
50000 62400 of 169600
. 100000 94200 around the airport
airport and lack of 0 "
0 0 ! ! tourism attraction paich affleded
2002year 2006year 2015year TR 2002year 2007year 2010year mutually with each
Year airport Axis Title other
- Meeting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 Meeting with Eng. Abd El Aal E| Zarie, Deputy Manager of Marsa Alam Airport, April 2010
ference

Dr. Ahmed Abd EIl-Warith Ce Al Alamein feasibility study, 1998

EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October 2005
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. ! Governmental Operated Airports BOT Airports
Point of Comparison D h
Borg El-Arab Airport Marsa Matruh airport Hurghada Airport El Alamein Airport Marsa Alam Airport
&
60 kilometers to the south el 240 kilometers west of - . . # £ < 106 kilometers west of a <
wost of Alexandria = 1 . A I 600 kilometers from Cairo i o NS % 280 South of Hurghada City
B v, B4
Location 1 1
” = - h L__f - ” ‘—/
7 kilometers from the shore of s q 82 kilometers along the Red 240 Kilometers north west of 65 kilometers along Red Sea f
2 i 22 kilometers from Sallum { a
Mediterranean sea ! Sea shore { Cairo Shore
= b ] i B
5} L 5
© N 5 ragris %
8_ Governorate 2 Alexandria Governorate W Matruh Governorate Red Sea Governorate X Matruh Governorate 1 Red Sea Governorate
E T ) - o o F) 5N R
Touristic investments { Touristic investments Touristic investments Touristic investments ¢ Touristic investments
Main Activity 3 Industrial investments Diving - Wind Surfing Aquatic sports (Wind Surfing, Historical Sites Resort Beach
o Sailing, Deep sea fishing, B o
Residential investments = Resort Beaches 7 = 1 ing and diving) = Resort Beach - Reorcweebrngcerey =
[Ministry of Trade & Industry, . Overview, 3 Official Site for Hurghada City, Site Official Site for EI Alamein City, Maps Wikipedia Marsa Alam city,
Ref 1 2010) hittp://www.matrouh.gov.eg/matrouhsitelegypt.htm/, Accessing 29-5-2010 i http://www_el-alamein.world-guides.com/el_alamein_maps.html, 5/5/2010 http://en.wikipedia.org/wiki/Marsa_Alam, Accessing (5/5/2010)
erence Ministry of Trade & Industry, , City Plane, -04- ial sit Official Site for Hurghada City, Touristic Features Official Site for EI Alamein City, Historical Visits, Marsa Alam Official site,
3 [2010) Accessing 29-5-2011 [ http:/www. hurghada.com/index.aspx, Accessing 8/5/2010  http:/www. el-alamein.world-guides.com/el_alamein_landmarks.html, Accessing (5/5/2010) | www.marsaalam.co.uk/, Accessing (10/5/2010)
| Airport Area = Airport Area
40.3 km Square 21 km square
Airport Capacity Al Alamein Airport Capacity
2500 Pax. / Hour 600 Pax. / Hour
L o i - : n 9
! - Airport Location Airport Location
Hurghada city 7
i . - 5 km to the south e
s Ly k] west of Hurghada tas GG ety "."
Marsa Alam city
- Downtown
3 Airport Type Airport Type
iz ~
7 international international
 airport site alrpen site
. Airport History Airport History
Airport General Data 4 ) airport site EMAK Marsa Alam
in May 1966 Egypt Got the tender in
"’?'ed,mi'hm’:a"d 1998 to construct
prgefa"raenHuor::a;: international airport
Airport Area Airport Capacity Airport Area Airport Capacity Airport to receive jet Airport Area Airport Capacity iiMarsaidian
aircrafts carrying upder BOT sysfgm
43.69 Kilometers square 600 Pax. / Hour 15.54 Kilometers square 300 Pax. / Hour tourists in an answer 64 kilometers square 300 Pax. / Hour with the supervision
to travel agencies ~of ECAA. It was
Airport Location Airport Type Airport Location Airport Type ! request 'z_larc': Pf'aﬂes Airport Location Airport Type (i "5%‘32“{::“ n
arriving directly from
43 Km south west of Alexandria 0 q n Local (opened international flights in Europe located near the coastal road and the road a g . n international
East of New Borg El Arab Ci International 1.1 sea miles to the south west of the city (i) @il Ao e e eer] international - Cargo Airport aviation
Airport History Airport Mission Airport History Airport Mission Airport Mission Airport History Airport Mission Airport Mission
" o ) N " - International Airport Company won the tender to e
il gl @l Uiy SEREG I TEB D e D EEED (D Uil GO el one of the airports that was delivered to the To serve the Western shores of To serve touristic flow | 5 4ry 6t Al Alamein airport in 1998 under BOT To serve the Western shores of ISR ESIE
the of another Airport, it will be the E e N . N . directly from Europe . o N N . flow directly from
A = A q gyptian civil company from the English army in Mediterranean Sea for Egypt. Itis .| system with the supervision of ECAA. It witnessed Mediterranean Sea for Egypt. Itis
8 airport at Borg El Arab city on part of Borg El Arab of El Nozha " e L to Red Sea Touristic | L2~ . " PR N N N Europe to Red Sea
© Miltary air base land Airport in Alexandria 1945. it is operating now for both Military and civil considered the west gate for Egypt. sites in land it was in the west gate for Egypt. Touristic sites
-ac) 2005_4 years behind the schedule.
2 — EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site, EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site Dr. Ahmed Abd EI-Warith Consultants, Al Alamein feasibility study, 1998 VA L OF i VA el T8 330 kg e 3 e o(BOT) i 30l e gy s s 5 eL25) 5 o 50 e k]
E http://www.ehcaan.com/about_comp.aspx 12/4/2010 http://www.ehcaan.com/about_comp.aspx 12/4/2010 http://www.ehcaan.com/about_comp.aspx 12/4/2010 Kato Group Official Website, http:/ 1 ogistics.htm, Accessing 2/5/2010 [EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October 2005
=
5
<
Airport Perspective 5
— EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site Dr. Ahmed Abd EI-Warith Consultants, Al Alamein feasibilty study, 1998 EMAK Marsa Alam, ECAA - Marsa Alam Airport Presentation, 2001
http://www.ehcaan.com/about_comp.aspx 12/4/2010 http://www.ehcaan.com/about_comp.aspx 12/4/2010 http://www.ehcaan.com/about_comp.aspx 12/4/2010 Kato Group Official Website, http:// i ogistics.htm, Accessing 2/5/2010 EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October 2005
£ 3 Aoy
Airport Layout 6




Appendix B

B.2 Comparison of Architectural Airport Evaluation
. . Governmental Operated Airports BOT Airports
Point of Comparison D
Borg El-Arab Airport Marsa Matruh airport Hurghada Airport El Alamein Airport Marsa Alam Airport
[ o o o o o
5 Runway Width Runway Length Runway Width Runway Length Runway Width Runway Length Runway Width Runway Length Runway Width Runway Length
o Runway 7
45 meters 3400 meters 45 meters 3000 meters 45 meters 4000 meters 45 meters 3500 meters 45 meters 3000 meters
) Width Length Width Length Width Length Width Length Width Length
Parallel Taxi 8
30 meters 3000 meters 45 meters 3000 meters 45 meters 4000 meters 30 meters 3500 meters 30 meters 3000 meters
TB Facilities TB Area TB Facilities TB Area TB Facilities TB Area TB Facilities TB Area TB Facilities TB Area
Arrival Hall 1376.25 meters square Arrival Hall 1570 meters square Arrival and Departure Halls 15534 meters square IArrival and Departure Halls  VIP Facilities 13019 meters square IArrival and Departure Halls  VIP Facilities 2500 meters square
Departure Hall TB Capacity Departure Hall TB Capacity Free Duty zone TB Capacity Free Duty zone First Aid Center TB Capacity Free Duty zone First Aid Center TB Capacity
Free Duty zone 600 Pax. / Hour Free Duty zone 300 Pax. / Hour Public Lounge 2500 Pax. / Hour Public Lounge Tour Agents 600 Pax. / Hour Public Lounge Tour Agents 600 Pax. / Hour
Terminal Building 9
Cargo Export Service Provided VIP Hall Service Provided Airlines Facilities Service Provided Airlines Facilities Banking Service Provided Airlines Facilities Banking Service Provided
Electronic Check-In Counters Electronic Check-In Counters Departure Lounge Electronic Check-In Counters Departure Lounge inspection points Electronic Check-In Counters Departure Lounge inspection points Electronic Check-In Counters
Visa Counters Visa Counters Food and Beverage gov. facilities Visa Counters Food and Beverage gov. facilities Visa Counters
computerized counters information center cargo facilities information center
e EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site Dr. Ahmed Abd EI-Warith Consultants, Al Alamein feasibility study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
erence i ) i > i >
htp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 htp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 htp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 Kato Group Official Website, http:/A vi ogistics.htm, Accessing 2/5/2010 EMAK Marsa Alam Airport Company, International Marsa Alam Airport Brochure, October 2005
No. of Phase Planned Delivery Performed Delivery Status No. of Phase Planned Delivery Performed Delivery Status No. of Phase Planned Delivery Performed Delivery Status No. of Phase Planned Delivery Performed Delivery Status No. of Phase Planned Delivery Performed Delivery Status
of Phase of Phase of Phase of Phase of Phase of Phase of Phase of Phase of Phase of Phase
1st Phase (Current) 2009 current Behind 1 years 1st Phase NA 2006 NA 1st Phase 2005 2007 Behind 2 years 1st Phase 2002 2005 Behind 4 years 1st Phase 2002 2001 Advanced 4 Months
2nd Phase 2014 NA NA 2nd Phase (Current) 2015 NA NA 2nd Phase 2015 NA NA 2nd Phase 2013 2009 Advanced 4 Years
3rd Phase 2024 NA NA 3rd Phase NA NA NA 3rd Phase 2028 NA NA 3rd Phase 2026 NA NA
Planned/Performed Expansion Plan - Planned/Performed Expansion Plan Planned/Performed Expansion Plan Planned/Performed Expansion Plan
Borg El Arab Airport Hurghada Alamein Marsa Alam
Expansion - o Not Performed Yet I Not Preformed vet g e NotPerformed Vet N "
Yo N °
Time schedule Yot Yoo Tove % . ~a N
vore . Yory / Yor. Not Performed yet : :; med yet
- . Yoy ARALY . ACAE) N e N Yoy
S H o Current NA H Toud § o $ ' «
= —4—Estimated Delivery Yot —&—Estimated Delivery :'“ ¥ —4—Estimated Delivery Yo ) —+—Estimated Delivery
Q bRy Yoot v
o et ~@—Performed Delivery Yoor Yero —@—Performed Delivery 1440 @~ Performed Delivery ARLE) —&—Performed Delivery
° o o Va4 Vaa.
) Yot Ya4n [EVY Yare
o \st Phase (Current( \ Ynd Phase \ \st Phase ‘ ¥nd Phase (Current( Vst Phase *nd Phase Trd Phase Vst Phase \ Ynd Phase Trd Phase
s Estimated Delivery Yo Yot Estimated Delivery Yoo Yoo Estimated Delivery Yoe [T Estimated Delivery Yox Yor o
@2 Performed Delivery Current Performed Delivery Yooy Performed Delivery YA Performed Delivery Yod
©
o
i Reference EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site Dr. Ahmed Abd EI-Warith Consultants, Al Alamein feasibility study, 1998 P.M.P. Services, Marsa Alam Airport Feasibility study, 1996
htp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 hitp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 htp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 Mesting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 Meeting with Eng. Abd El Aal EI Zarie, Deputy Manager of Marsa Alam Airport, April 2010
n A Planned Cost Performed Cost Planned Cost Performed Cost Planned Cost Performed Cost Planned Cost Performed Cost Planned Cost Performed Cost
Alrport(I:Expansmn 11 No. of Phase of Phase of Phase Status No. of Phase of Phase of Phase Status No. of Phase of Phase of Phase Status No. of Phase of Phase of Phase Status No. of Phase of Phase of Phase Status
ost 1st Phase 52 Milion USD NA NA 1st Phase NA NA NA 1st Phase 60 Milion USD 115 Milion USD Amost Doubled _|1st Phase 120 Million LE 170 million LE Increased by 42 % _|[1st Phase 300 Million LE 320 Million LE Increase by 6.6 %
et Egyptian Airport Company Official Website, http://www.eac-airports.com/OurAirports_BorgElarab.aspx, Accessing [Zawya Network, Major Airport Projects in the MENA Region, August 2005. Dr. Ahmed Abd EI-Warith Consultants, Al Alamein feasibility study, 1998 P.M.P. Senvices, Marsa Alam Airport Feasibility study, 1996
erence g
12/5/2010 ACI World with Corporation of airport i Airport Dt News, February 2010 Meeting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 Mesting with Eng. Abd EI Aal EI Zarie, Deputy Manager of Marsa Alam Airport, April 2010
No. of Phase Terminal Building Capacity No. of Phase Terminal Building Capacity No. of Phase Terminal Building Capacity No. of Phase Terminal Building Capacity No. of Phase Terminal Building Capacity
. . . 1st Phase 600 Pax. / Hour 1st Phase 300 Pax. / Hour 1st Phase 2500 Pax. / Hour 1st Phase 600 Pax. / Hour 1st Phase 600 Pax. / Hour
Terminal Building Capacity 12
2nd Phase 1000 Pax. / Hour 2nd Phase 4700 Pax. / Hour 2nd Phase 1200 Pax. / Hour 2nd Phase 1200 Pax. / Hour
3rd Phase NA 3rd Phase NA 3rd Phase 2000 Pax. / Hour 3rd Phase 2000 Pax. / Hour
EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site EGYPTIAN HOLDING COMPANY FOR AIRPORTS AND AIR NAVIGATION (EHCAAN) Official site W R . »
Retene hitp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 hitp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 hitp://www.ehcaan.com/main_airports.aspx, Accessing 12/4/2010 [ Al A A et AV A Tz Ty iy, 1823 PR e e A=, EED
2007 2010 2015 2007 2010 2015 2007 2010 2015 2007 2010 2015 2007 2010 2015
Hotel Capacity (by rooms) a2r 6804 NA Hotel Capacity (by rooms) 4881 14811 NA Hotel Capacity (by rooms) 35027 28935 51185 Hotel Capacity (by rooms) 206 206 2500 Hotel Capacity (by rooms) 4746 5337 36528
Investment NA NA NA Investment NA NA NA Investment NA 5663 million LE 8360 million LE  [Investment NA NA NA Investment 840 milion LE 2319 milion LE NA
No. of projects 72 project 80 project NA No. of projects 47 project 83 project NA No. of projects NA 86 Project 149 project No. of projects 1 project 1 project NA No. of projects NA 56 Project 123 project
N f Hotel R 16 4 projects were postponed due to the location of these hotels is near
0. of Hotel Rooms El Dabaa necular plant in Egypt, this led to delay of these projects Marsa Alam witnessed remarkable development in tourism
Marsa Matruh has large potentials in tourism, it witnessed remarkable Hurghada in tourism ateiecieciosmin iAo hat ced orsiioplsaree
Comment Borg El Arab witnessed large rise in hotel capacity Comment 9 ‘:lse g e aclt\v/ Comment "9 (i Oere b O S A s e Comment Comment
P: P Tourism in North Coast depends on local tourism in resorts and Marsa Alam Airport and Tourism Development in Marsa Alam has
hotels that are focused in summer semester (June, July, August, large mutual influence on each other that enriched both
September)
Reference Ministry of Tourism, Report on Tourism in Egypt, 2007 Ministry of Tourism, Report on Tourism in Egypt, 2007 Tourism Development Authorities, Ministry of Tourism, Report on Tourism in Red Sea, December 2009 Meeting with Eng. Hamdi Abd EI Azim, General Manager of Al Alamein Airport, April 2010 Tourism Development Authorities, Ministry of Tourism, Report on Tourism in Red Sea, December 2009
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B.3 Statistical Comparison of airport Operational evaluation Appendix B

Governmental Operated Airports BOT Airports

Point of
Comparison
Borg El-Arab Airport Marsa Matruh airport Hurghada Airport El Alamein Airport Marsa Alam Airport
v v v v v
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