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ABSTRACT

During the 1960s computing was introduced for the first time in Egypt. However, the use and applications was limited to the
government and the public sector. It was only during the early 1980s that the introduction and diffusion of computing was
widespread due to the personal computer evolution worldwide. The introduction of personal computers had different implica-
tions on organizational development and growth and was coupled with other developments in the information technology
industry that relate to hardware penetration, software development, and the build-up of the telecommunications infrastruc-
ture. This paper demonstrates the current status of information technology in Egypt with a focus on the assessment of the
software industry as a major building block of the information technology industry and a possible active contributor to

business and socioeconomic development at large.

INTRODUCTION

The use of computing started in Egypt in the 1960s. How-
ever, it wasonly in 1985 that the active role played by the govern-
ment caused a change in the way information technology was per-
ceived as a vehicle for socioeconomic development and a tool to
improvethe decision making process (Kamel, 1999). Such change
brought into a developing country like Egypt was accelerated by
the continuous development of new tools and techniques that had
direct and concrete effects on socioeconomic development. There-
fore, itisperceived that the way devel oping countrieswill manage
the computer driven process of change will influence whether its
development goal swill be promptly achieved (Munasinghe 1987).
Thiswill also be bound to the continuous ability toinvest in emerg-
ing technologies, the provision of skilled human resources and
state-of -the-art information and communication technology infra-
structure. Many researchers have identified information technol-
ogy as the combination of information, computing and communi-
cation technologies (Schware and Choudhury 1988, Munasinghe
1987, Lind 1986). Today, with the evolution and diffusion of the
Internet, the integration of these technology elements is invalu-
ableto societiesaround theworld and strongly contributing to glo-
balization. In the developing world, most of theinformation tech-
nology applications were implemented to deal with major sectors
in the economy such as education, health, energy and agriculture
and only afew nations have recogni zed information technology as
an emerging sector due to the massive technological, human and
financial infrastructure required (Kamel, 1999).

Inthe past few years, theimportance of information tech-
nology has been greatly emphasized in most devel oping countries
inaddiberate effort to ensurethat they do not lag behind (Goodman
1991, Lind 1991). In most of these countries, the government has
played the most important rolein thediffusion of information tech-
nology being the largest user of computers (Moussa and Schware
1992) and through its policies, laws and regulations it till exerts
the largest influence on the diffusion of information technology
throughout different organizations (Nidumolu and Goodman 1993).

In Egypt, since 1985, the driving force for the diffusion of
information technology has been the government-private sector
partnership. Aspart of the country’sstructural adjustment program,
alarge number of informatics projects were formulated targeting
the use of information technology to leverage managerial and ad-
ministrative performance in the government. These projects were
targeting a number of key sectors including education, health,
employment, trade and local administration. In practice, most of
the projects have sought to introduce computer-based technolo-

gies to contribute to socioeconomic development. Many of these
projects and the related infrastructure required in terms of soft-
ware devel opment, support and maintenance werethedriving forces
behind the initial steps towards the build-up of a fully integrated
information and communication infrastructure with its different
building blocksincluding; human resources, information resources,
software, hardware, and networking resources.

EGYPT: “A COUNTRY PROFILE”"

Egypt isthe cradle of an ancient civilization dating back
to 3000 BC. With a population of about 68 million, out of which
19 million in its work force, Egypt is the most popul ous country
within the region (IDSC, 2000). About 28% of its population is
enrolled in education programs (schools and universities educa-
tion). It has the second largest economy in the Middle East. It has
successfully implemented its economic reform program that has
enabled its current economic growth rate to stand at 6.8% annu-
ally with aninflation of 3.1% (IDSC, 2000). Egypt has four basic
sources of foreign exchange earnings that are equally divided be-
tween tourism, oil, Suez Canal earnings and remittances of Egyp-
tian working abroad (Kamel, 1999).

Cairo, the capital of Egypt, is alarge metropolis where
buildings of French and English architecture stand next to modern
skyscrapers. Cairo’s 18 million inhabitants constitute nearly 26%
of the total population. Egypt, like many other developing coun-
tries, is trying to expand its industrial base and modernize itself
technologically with agriculture accounting for 15% of the gross
domestic product and industry for 40%, Egypt has alarge service
sector mainly built around tourism and transportation. Its major
exports are human resource capacities, petroleum products, cot-
ton and leather products; its major imports are food, machinery
and vehicles (Kamel, 1999). In building Egypt’s information in-
frastructure, the government in collaboration with the private sec-
tor has established over 1581 information centersin various prov-
inces, government organizations, public services and economic
agencies (IDSC, 2000) yielding over 220000 trainees in various
IT related aspects over the last decade with an annual increase of
10-15% in the number of trainees (IDSC, 2000). Moreover, the
government of Egypt is more determined than ever to build-up
Egypt’sinfrastructure and keep pace with the I T evolution world-
wide. Respectively, in October 1999, the government established
a ministry for communication and information technology and
appointed one of the leading I T experts with over 25 years of ex-
perienceto head it to embark on amaster plan to build Egypt from
an information and communication technology perspective. The
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plan is based on the fact that as an emerging market, Egypt has
already made considerable achievements in terms of economic
development and is ready to move aggressively into the global
market and the only vehicle to realize that objective is through a
state-of -the-art information and communication technology infra-
structure (Osman, 2000).

THE SOFTWARE MARKET IN EGYPT

The software industry in Egypt is still in its infancy stage.
However, it isdiverse and heterogeneousin naturewith local ven-
dors and multinationals that is present in most mature markets.
Most of the software devel opment companies provide training ser-
vices to support their products and clients, which is usually con-
ducted on a one-to-one basis as a bundled service with the soft-
ware devel opment assignment. Recently, many local software ven-
dors are engaged in web devel opment operations with an Internet
market that is estimated to have 400000 users and served by 60
1SPs spread over Egypt’s 27 provinces (Kamel, 2000).

The software industry in Egypt is divided according to the
marketpl ace categories of software development applications that
includes software tools, packaged applications, tailored applica-
tions and multimedia applications and Arabization of applications
(HCG, 1999). These applications are developed and maintained
by a combination of local vendors and branches of international
IT vendors present in the Egyptian market. The total number of
staff employed in the industry in October 2000 is estimated to be
inthe range of 6000 including managers, programmersand project
managers mostly involved in the development and delivery of in-
formation systems to local and international markets (Osman,
2000). However, the figure excludes I T support staff working in
the industry, the government and the private sector that is esti-
mated to around 1000 and an additional 1000 experts and consult-
antsinthe T training field. There are 130 registered firms produc-
ing software in Egypt ranging from 1 to 5 staff member start-ups
through to relatively mature firms with around 50 to 150 employ-
ees (HCG, 1999). The magjority of firms are located in and around
Cairo or Alexandria. However, recently, some of the new start-ups
arelocated in the new industrial areasto benefit from the tax holi-
daysthey offer.

The size of the software sector was estimated at around 50
million US dollars in 1998 as announced by the Egyptian Soft-
wareAssociation. This represents around 17% of the cited size of
the overall information technology market in Egypt that is 300
million US dollars. The Egyptian domestic marketplaceis consid-
ered soft in demand and growth due to the fact that there was no
significant penetration of certain sectorsin the domestic industry;
firms producing high value products and services have to look to
theinternational marketplacefor growth (HCG, 1999). Whilethese
numbers are not impressive if compared with other countrieswith
more developed software industries. They do provide a founda
tion from which to start a serious development of the industry.
Moreover, the ministry of communication and information tech-
nology has embarked since May 2000 on aplan to train 5000 fresh
graduates annually on the recent IT and communication applica
tions. The plan aims, over the next 5 years, to train 25000 fresh
graduates that could represent the core of the development of a
high-tech industry (Osman, 2000).

The expectation for growth in the domestic marketplace for
IT products and servicesis expected to be in the range of 35% for
servicesand products. Imported software accountsfor 55% of soft-
ware market revenues while the remaining sales comprise 19%
for locally devel oped software, 16% for tailored software and 10%
for Arabization (Osman, 2000). The market for Arabized software

2001 IRMA International Conference » 209

islargein Egypt but thereis also agreat potential elsewhere with
250 million Arabic speakersin the Arab countries and worldwide
to be served with language-specific software produced in Egypt
(Palmgren, 1999).

The industry distribution channels in Egypt are till rela
tively underdevel oped with around 63% of software sales without
intermediaries; 50% of tailored applications are sold bundled with
niche products and services. Moreover, software sales through
system integrators arelow because of limited subcontracting, tech-
nical cooperation and interchange of skill and specialization’s be-
tween local companies. Finally, function-oriented softwareis sold
primarily through dealers (HCG, 1999). With regard to software
demand, the government purchases generate 25% of total software
revenuesin Egypt, making it the largest demand segment with two
major purchase determinants, which are quality and after-sales
servicefor fear of system failure with cheaper systems (AmCham,
1998). However, only 6% of revenues are from sales to small of-
fice and homes, which isin part due to the widespread piracy rate
of 86% that plaguesthis segment. Thisfigureisgradually decreas-
ing dueto the newly introduced laws against violators of software
piracy laws. Also, the number of software applications sold to
households is increasing due to the boom in PC sales for house-
hold usage and the spread of | nternet among younger generations.

The competitive advantages of Egypt’s domestic soft-
ware production environment have attracted numerousinternational
producers to subcontract programming of tailored applications.
Currently, 6% of subcontracting carried in Egypt is destined for
export, and 15 to 20 companies are currently considered active
exporters. With the presence of 60 |SPs since 1993, there is an
expected significant growth in services and software applications
that are Internet-based (AmCham, 1998). Moreover, to keep pace
with the developments taking place worldwide in the financial
marketplace, the Egyptian financial sector is expected to create
high growth in the software market. There is also an increase in
the demand for software development in the petroleum sector as
well asin tourism and hospital management packages.

A SWOT ANALYSISFOR THE INDUSTRY

The software industry in Egypt is better analyzed through a
SWOT analysisto be ableto understand whereit standsand where
itisheading with an overview onits strengths and weaknesses and
anidentification of the opportunitiesavailable and thethreatsfaced.
Inthat respect, the strengthslinked to the software market in Egypt
include an educated population, a central geographical location,
availability of technical skills, and low and competitive labor cost.
In terms of weaknesses, thereisaminor domestic demand, lack of
support to the development of competitive software companies,
cost and availability of Internet infrastructure and services. With
respect to opportunities, there is potential access to international
markets, increase of IT penetration in government institutions,
development of incubators for Egyptian firms overseas, and mar-
ket penetration of PCs in homes and business. Finally, with re-
spect to threats, the lack of val ue ascribed to software, piracy rates,
government regulations, lack of support to the industry, lack of
financial support, and limited distribution skillsto serve theinter-
national software market (HCG, 1999).

Strengths
Thetechnical skillsand capacitiesamong Egyptian software
developers appear to be excellent stemming from awell educated
population and one of the highest enrollment volumes in univer-
sity post-graduate education worldwide. While most hiring man-
agers agree that new university graduates are not sufficiently
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trained, software companies are filling this gap by providing on-
the-job training. With the exception of the development of core
tools, Egyptian software programmers should have no major prob-
lems competing with their technology skills. Labor costsin Egypt,
whileincreasing, arestill well below the levelsfound in the United
States and Europe. These costs can be as low as 4 US dollars per
hour for senior programmers as compared to 85-175 US dollars
per hour for high quality contracting ratesin the United States and
Europe. Consequently, Egyptian software companies that choose
to target offshore devel opment opportunities should have a strong
marketing message. With respect to demographics, Egypt has a
young and educated workforce, which can beleveraged if the coun-
try determines to make a strategic focus on the software industry;
thisis coupled with the fact that an important element for success
in the software business is language and most staff in Egypt use
English as a second language, providing an advantage in dealing
with overseas customers. Asfor location, Egypt has the same day
time zone advantage with Europe, and provides a second-shift for
the United States. Finally, the software industry has no shortage of
entrepreneurswilling to takerisksin the devel opment of their busi-
nesses. Therefore, many firms have established new market niches
with productsin the domestic market, despite difficult market and
business development conditions (HCG, 1999).

Weaknesses

The consensus of most software companies is that recent
university computer science graduatesin Egypt have good techni-
cal skills but their education has been too broad and thin and lack
sufficient expertise in any one technology. Therefore, software
companies spend up to a year turning them into productive con-
tributors. In some cases, especially for companies delivering cus-
tomized applications, they prefer to hireindustry experts and pro-
vide them with the technical training required. For example, the
Information Technology Institute (www.iti.gov.eg), created by the
government and supported by the private sector, fulfillsthistrain-
ing gap by providing an intensive nine-month curriculum that fo-
cuses on specific, widely used software and network technol ogies;
namely software skills development program (SSDP). However,
the program combines too many subjects that some of the industry
leaders claim that fine tuning can produce experts in specific fields
such as databases or networking and hence the value-added will be
much more appreciated and the outcome will be more productive.

The development of the software industry needs focusing
on leveraging project management, marketing and management
start-ups skills for the software industry, which is still lacking.
Therefore, the institute was established as part of the government
efforts to diffuse information technology among fresh graduates
to help build an information technology literate society. The con-
cept of the ingtitute stemmed from the experience of the 80s in
Egypt through the devel opment and implementation of informatics
projects that crystallized the ultimate need for highly skilled and
specialized expertise in various information technology aspects
(Kamel, 1998). Today, the institute has become a center of excel-
lence specialized in information technology training to cater for
the growing demand of the local market.

Another weaknessis that the domestic demand for software
applications in the market is small with only a minor percentage
of firms that have allocated the necessary investment to improve
their operations served by large local software firms and multina-
tionals. The reason behind that fact isthat alarge number of man-
agers in the industry do not recognize the value of using IT as a
vehiclefor businessimprovement in addition to the fact that there
isminimal perception of the value of software related technology.

In recent years, despite a 35% growth rate, the software market
continues to be relatively small. Thus, there is a need for an in-
creasing government support to realize achange that could makea
difference to the industry.

With regard to business development services to support
growth, most software firms are eager to learn how to build their
software busi nesses more effectively, most of them have excellent
capacitiesin writing code, however the problem liesin devel oping
project management skills and expertise, formalizing software
development and testing methodologies, conducting marketing
campaigns, local pricing, developing channel distribution locally
and internationally, improving sales skills, and assessing business
opportunities. Intermsof Internet infrastructure, being the vehicle
of communications and information delivery for the software in-
dustry, the situation in the Egyptian market is till itsis prelimi-
nary stages. Despite the increasing numbers of Internet service
providers, which started operation in 1995, privatized in 1996 and
reaching 60 | SPsin 2000 operating in 18 of Egypt’s 27 provinces,
the cost for real serviceisprohibitive. Moreover, thereisanumber
of problems that relate to the current Internet service which in-
clude high bandwidth cost, telecommunication tariffs, asmall sub-
scriber base with around 400,000, reliability of the dial up service
over-subscription (Osman, 2000). The Internet infrastructure is a
major contributor to the software industry especially for firmsin-
tending to build offshore development businesses. High-speed
Internet access is critical for communicating with overseas cus-
tomers, performing software distribution, allowing customer down-
loads of largefiles and databases, and providing effective customer
support for foreign customers from a support center in Egypt.

The Egyptian government provides a tax holiday for soft-
ware companies pending the establishment of the companiesin
one of the new industrial cities. However, corporate tax rates are
extremely high at 40% and above, and are a disincentive to soft-
ware companies to invest in their growth and produce a profit.
Taxes on print and TV advertising are also very high at 36% and
do not encourage packaged software devel opers to advertise their
products. Moreover, the thirty-year-old labor lawsinclude no pro-
visions for technology where an employment agreement with a
non-compete clause or one that attempts to enforce the intellec-
tual property rights of the firm is not respected under the current
law, which has a very negative impact in offshore development
where overseas operations devel oping products on asubcontracted
basislook carefully to the protection of their assets, before select-
ing an overseas partner (HCG, 1999).

Opportunities

The concept of software business incubators is not currently
present in Egypt, although many industrialists and education pro-
fessiona sunderstand itsval ueswhen model s of businessfirmspart-
ner and collaborate their activities with education ingtitutions. The
closest links appear to be donations to education ingtitutes, which
are usually done by hardware vendors, however software compa-
nies are reluctant to do so and they rarely sponsor internships and
scholarships. Additionally, private business development occursin
afragmented manner. However, throughout the last 18 months, the
government rolein supporting the industry included changesin tax
treatment; reduction on telephonetariffs(local andinternational calls)
and the introduction of new IP laws, which received praise from
many industrialists, which represents an opportunity for the indus-
try. However, alot more till needs to be done to promote penetra-
tion of computing in households and accessto international market,
which will imply major positive changes in the development and
improvement of the software industry in Egypt (HCG, 1999).



Threats

The government has contributed to reducing the piracy rate
by passing anti-piracy legislation but enforcement is generally
considered ineffective due to ineffective measures used. However,
the presence of leading international IT vendors has actually ac-
complished moreto improve awareness and reduce piracy and more
can be done by dramatically reducing prices of second and subse-
quent licenses for a given product, which can remove most of the
incentive to makeillegal copies (Palmgren, 1999). Another prob-
lem is that there is an extremely prevalent attitude among both
commercia and government customersthat software haslittlein-
trinsic value as compared to the value of hardware that is highly
appreciated.

Interms of financial support for the industry, unfortunately,
the lack of understanding for software products also implies the
difficulty for a start-up or an existing company to receive seed or
expansion financing to develop their business. The combination
of misunderstanding the needs and valuation characteristics of
software firms and a naturally conservative model for lending
makes the development of the industry a challenge. In terms of
government regulations and taxation, corporate taxation levelsare
very highin Egypt. However most software companies enjoy atax
holiday of 5 to 20 years pending their establishment in the newly
developing cities (HCG, 1999).

Another threat isthelack of market research in both domes-
tic and overseas markets that Egyptian companies could target.
Several companies indicated that there is minor software market-
ing in Egypt and that trade associations focus more on exhibitions
losing out of much of the potential opportunity. However, for fu-
ture devel opment of theindustry astrategic marketing focus needs
to take place. Therefore, leading firms are taking steps to ensure
that their product development and organization is being guided
by market conditions rather than opportunistic situations, which
encourages the industry to be supportive and paves the way for a
growing demand from the industry and ensures a multiplicity of
distribution channels.

ACTION PLAN

Based on the assessment of the softwareindustry in Egypt, an
action plan needsto be formulated to capitalize on the opportunities
available and overcome the challenges faced. The plan will assist
Egypt with potentially dramatic improvement of the software in-
dustry performance and could capitalize on the experience of suc-
cessful nations that went through the process of developing suc-
cessful softwareindustries. The action planincludesidentifying tar-
get markets, investing in people, developing incubator programs,
improving infrastructure, and increasing government support role.

Identifying Target Markets

Asthe domestic market continuesto be soft, most firms|ook-
ing for dramatic growth should focus on the international markets
where the demand is tremendous in many countries around the
world representing significant market opportunitiesin the software
industry where the key industries will include pharmaceuticals,
healthcare, telecommunications, petrochemicals, retailing and pub-
lishing among others. However, Egypt is not participating in the
international market at a significant level today though its firms
can adequately competein international marketsand grow therela-
tively small market shareit currently enjoysto amuch larger num-
ber by taking a pragmatic approach and leveraging the experience
of other countries in this process but that would require invest-
ment and support from government sources to ensure success in
these endeavors.
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Therefore, an important aspect of the development of the
softwareindustry capabilitieswill beto determinethe best method
to penetrate the international markets, which can only be realized
through better training and education.

Investing in People

Thereisaneed to identify the skills required and the corre-
sponding training to ensure it matches the industry demand. Cur-
rently, at the undergraduate level, around 1200 students graduate
annually from 8 different universities specializing in computer
science (83%), electronic engineering (4%) and management in-
formation systems (13%). At the postgraduate level, around 870
students graduate from 5 different universities, and post-graduate
ingtitutions with masters’ degree levels in computer science, net-
working, business information technology and software engineer-
ing (HCG, 1999). At the professional training level, around 20000
participants are trained annually in around 20 training centersin
IT related areas in software, hardware, information, communica-
tions and business applications. These programs are offered by
independent commercial training centers, I T vendors certified train-
ing programs such as Microsoft, Oracle, Cisco, ICL, IBM, NCR
and/or university training centers (Kamel, 1998).

Incubator Programs

The software industry could benefit drastically from the de-
velopment of incubator programs to link industry, education and
government goal stogether. This could be realized through the de-
velopment of marketing and support incubatorsin countrieswhere
tailored and packaged applications are sold, which could help
achieve amuch higher level of revenue per employeein overseas
markets. Using this approach, Egyptian firms will gain a greater
share of the revenue at the end user customer and maintain more
control over the development of the businessin the chosen location.

Improving Infrastructure

Improving theinfrastructureisvital to ensurethat firmshave
the equivalent of highways to operate their businesses. This can
only berealized through agovernment supported initiative to pro-
vide very high speed Internet access to all software firms, to de-
crease access cost to consumers, to encourage the diffusion of
Internet among households, and to create software parks. Egypt
information technology market represented more than 500 mil-
lion US dollars in 2000 with the capacity to grow to 1 billion US
dollars by the year 2001. Industry experts have cited Egypt’'sin-
formation technology market between the fastest growing in the
world (Mintz, 1998). In itslong-term strategic plan, Egypt has an
objective to create a 25 billion US dollars industry creating more
than 60000 technical and managerial job opportunities. Moreover,
the government has all ocated 72 million square metersto develop
ahigh technology sitein the Sinai valley. The project will encour-
age the development of a high technology industry including co-
operation with international firms and multinationals and is ex-
pected to add 2.5 hillion US dollars to the gross domestic product
by the turn of the decade; 1.5 billion US dollars of which will be
generated through export markets (Kamel, 1998).

Increasing Gover nment Support Role
Thereisaneed for amore government support role to dem-
onstrate the value of software to Egypt’s future. The role could
include campaigning to show the business value of softwareto the
industry; increasing awareness, decreasing taxes, facilitating pro-
cedures to cooperation and technology transfer between multina-
tionals and domestic software companies, supporting incubator
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programs, and outsourcing government software development to
the private sector.

CONCLUSION

Egypt has an excellent opportunity to develop the ingredi-
ents of asmall but effective software industry. The level of effort
and support given by government and supported by industry, fi-
nance and education will ultimately determinethelevel of success
of the software industry in Egypt such as many other countries
that have made software a profitable industry sector that contrib-
utesto business and socioeconomic devel opment. Thereisawealth
of opportunities for Egypt to improve all aspects of development
for the software industry and more could be capitalized from the
experiences of other nations. Egypt could dramatically increase
the level of revenue and growth in the software business with a
relatively small investment and focusto be ableto attain thelevels
of achievement realized in nations such as Ireland and India.
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