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Foreword

This “independent study” is proposed as a field analysis on some of the issues discussed during the course “Global Economic Integration” taught on the Spring semester of 2000 by professor Ashish Arora.

The objective of the above-mentioned course was to better understand the power of the creation and integration of world markets. The topics analyzed during the course were the following: Why do nations trade? Gains from trade; Theory of Comparative Advantage; Trade and environment; Protectionism.  How, Why and Who; Incomes, and inequality in an integrated world economy; Strategic Trade; Competitiveness; The competitive advantage of nations; Creating comparative advantage?; Capital flows and Immigration; Multinational corporations; The geography of economic activity; How do MNCs organize their R&D?; Are MNCs good for the world?; Globalization and the poor countries; Immigration; Globalization and Sovereignty

Given the breadth of the subject and the time limitations of this project, we will focus on a specific country –Israel- and a specific sector –Software-.  In addition, the analysis will develop at three levels:

1. Macro level: 

-    Assessment of the growth of High Tech in Israel

· Identification of the basic factors that have enabled software’s sector growth in Israel.

2. Micro level

-    Description of the Israeli software sector

-   Characteristics of the software firms in Israel; generic business model

-   Business strategies evolution; a few case studies

3. Entrepreneurship and globalization

· Analysis of top management profiles in Israeli software firms

· Founders vs. global managers

Ultimately, this study is expected to serve as a very rough first step towards a better understanding of two phenomena. The first one would be to identify the factors that have motivated Israel’s technological innovation explosion of the ‘90s. The second one would have to do with the different natures of a nation’s comparative advantage –Israel, for example, could happen to be a haven for developing new technologies but not for commercially exploiting them-.

1. Introduction

There are three facts that are recurrent in the history of Israel and that have had a determining influence in the evolution of the economy and society in Israel. These factors are: War, Immigration and Foreign Economic support

1.1. War

As can be seen in the table below, Israel has been a country at war for most of the time it has existed as a country. This circumstance has had a double effect. On one hand, maintaining a powerful and sophisticated military structure has drained the arches of the state from 1948 to the mid eighties. On the other, Israel has had to compensate its scarce human resources with highly trained personnel.

	Date 
	Fact 
	Comment

	1917
	British take Jerusalem
	End of the Ottoman Rule. 85.000 Jews in Palestine

	1922
	Mandate for Palestine
	British are called upon to facilitate the establishment of a Jewish national home in Palestine

	1919-1930s
	Immigration
	Totaling some 270.000 mostly from Russia, Poland and Germany

	1919-1930s
	Violence
	Continuous clashes with Arab nationalists

	1937 
	Partition
	Great Britain proposes dividing the country in two states, one Jewish, one Arab. 

	1939-1945
	WWII
	6 out of a total population of 9 million Jews are killed.

	1947
	UN Assembly
	UN votes to divide Palestine in 2 states.

	1948
	Independence
	On May 14 the state of Israel is proclaimed; some 600.000 Jews live in Israel 

	1948-1949
	War of Independence 
	On May 15, Egypt, Jordan, Syria, Lebanon and Iraq invade Israel 

	1956
	Sinai Campaign
	Israel attacks Egypt, Syria and Jordan to break the blockade of the Straits of Tiran and “stop Arab terrorist incursions”

	1958
	Population
	Israeli population reaches 2 Million

	1958-1968
	Economic Expansion
	Food quasi self-sufficiency is reached and a strong manufacturing activity (metals, machinery, chemicals and electronics) starts to take place

	1967
	Six-Day War
	Against Egypt, Jordan and Syria 

	1970
	Cease-Fire
	Egypt and Israel accept a new cease-fire along the Suez Canal

	1973
	Yom Kippur War
	Egypt and Syria attack Israel. The three week campaign costs Israel the equivalent to a year’s GNP

	1978
	Camp David accords
	Peace treaty between Egypt and Israel.

	1982
	“Operation Peace for Galilee”
	Operation against the southern border of Lebanon to “safeguard Galilee population from hostile elements”

	1987
	Intifada
	Palestinian Intifada starts. Brutal suppression by Israel

	1991
	Iraq invades Kuwait
	

	1991
	Madrid Peace Conference
	Under American and Soviet auspices, bilateral negotiations start between Israel, Syria, Lebanon, Jordan and Palestinians

	1994
	Arava Peace Treaty
	Between Jordan and Israel

	1995
	
	Closer positions Syria- Israel

	1995
	Rabin killed
	Prime minister is killed by an extremist Jew. 

	1996
	Israel attacks refugee camp in Qana
	Israeli army attacks Quana camp in Palestine killing 100. Most children. Military failure.

	1997 
	Arab boycott to Israel
	Arab countries re-impose boycott on Israel as a retaliation for violations of the Oslo agreement


It is important to note that the Israeli boom in the civilian high tech arena stems from the mid eighties. This is, shortly after the Camp David agreements with Egypt decreased the risk of a full-scale invasion. At this time, two phenomena started to take place: a more liberal economic policy –with less state intervention and support of high-tech based ventures-, and the beginning of the transfer of high skilled military technicians to the civil sector –. These people would be considered as the first generation of Israeli high tech entrepreneurs.

1.2. Immigration

Israel is a land of immigrants. From the beginning of the century, it has experienced a number of immigration waves that have conformed what nowadays constitutes the Israeli society. The most important immigration waves have been:

	Date
	Number
	Comment

	1914
	85.000
	Jewish population in Israel at the outbreak of WWI 

	1919-1923
	35.000
	Mainly from Russia

	1924-1932
	60.000
	Mainly from Poland

	1932-1939
	165.000
	From Western and Central Europe. Many escaping Nazi regime

	1945-1948
	85.000
	Smuggled into Israel violating British immigration rules

	1948
	650.000
	Jewish population when Independence was declared

	1949-1951
	687.000
	Mainly Holocaust survivors and refugees from Arab lands

	1958
	2.000.000
	In the tenth anniversary of the Independence

	1988-1991
	700.000
	Mainly from ex-USSR

	1998-1998
	Avg. 70.000/year
	

	2000
	6.000.000
	Total population is slightly above six million


It is important to note that the profile of the Israeli immigrant is a mixture of high and low skilled people. However, the influx of people pre-WWII and the wave of the early nineties is characterized by a very high proportion of skilled people. Some statistics suggest that the percentage of engineers and qualified personnel of these two immigration waves was notably higher than the proportion of skilled population already in Israel.

1.3. Foreign Economic Support

One of the factors that has contributed to the rapid growth of the State of Israel despite the adverse circumstances it has endured is the substantial foreign aid it has received at various points in history. 

After the war of independence –where it received military support from Europe and the US-, several sources of financial aid from abroad helped fund the construction of housing, mechanize agriculture, establish a merchant fleet and a national airline, exploit minerals…. These sources where: the US Government, loans from American Banks, contributions of Diaspora Jews and postwar German reparations.

Since then and especially after 1973, the US government has been the stronger supporter of the Israeli economy. Aid has come in form of commercial treaties, loans and defense related contracts. US aid began at relatively low levels, less than $1 billion, in the early 1970s. It reached $4Billion during 1984–1985 and has exceeded $3 billion every year since 1985. The US has also provided Israel with U.S. government loan guarantees and the proceeds of these guarantees, some $2 billion a year, are available for immediate spending, whereas the immediate costs of interest and debt repayment are less than $100 million. 

During the past decade, “free money” has supplied between 10 and 15 percent of Israel’s gross domestic product and has amounted to the equivalent of some 20 percent of government spending. 

1.4. Economic Overview (before and after the ‘80s)

High Tech growth in Israel

1.5. Facts

1.6. Reasons for growth

1.6.1. Human Resources

Armed forces

Immigration ( Could include the summary on immigration if you consider it appropriate

1.6.2. Supportive Environment

Government Incentives

Tech Parks

Incubators

1.6.3. Good infrastructure

The Software sector

1.7. Introduction

Between three and four hundred companies form the software sector in Israel. Traditionally, the Israeli software industry has been a leader in defense-related applications like real-time applications, avionics software, communications systems and command-control applications. However, in the last decade and a half, software for civilian use has grown tremendously, becoming the bulk of what today is considered the Israeli software sector. 

Total sales have grown steadily during the last decade. From $380Million in 1989 to an estimated $2,5Billion in 2000. A growing percentage of these sales have gone to the export markets that is estimated to account for some 60% of the Israeli software sales. As for human resources, the IASH estimates that there are some 20.000 computer specialists in Israel, half of which are working for software companies.

The beginning of the civilian software in Israel dates from the early ‘80s when some of the –still today- big powerhouses were founded. Among them, one can highlight Scitex, Optrotech, Elron and Comverse . Gradually, the locally oriented Israeli high-tech sector became more and more US oriented. First, when American VCs moved in and,  in the late nineties, when some of the big US giants started to buy Israeli companies or installed their own R&D –heavily subsidized- centers in Israel.

1.8. Software sector classification

By sub-sectors, six types of business (Network, Software Houses, E-Business, Telecommunications and Multimedia) account for almost 60% of the software companies in Israel. However, as we will see in section 3.3.2, it is in the Network and Security sub-sectors
 where Israel has some worldwide leaders in their specific markets. The graph below shows the number of software companies by sub-sector.
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Since sometimes these classifications can be quite confusing, find below a brief explanation of the specific types of application developed by some representative sub-sectors:

	Sub-sector
	Type of product or service
	Companies

	CAD/CAM
	· Design software for developing tools (AutoCad-like)

· Automation of manufacturing processes

· Virtual simulations 
	Tecnomatix/ Cimatron

Camtek

e-SIM

	Document Processing
	· Multilingual word processing 

· Optical Character Recognition Software

· Automatic Data mining engines (for Banks and Law firms basically)
	Dvir Soft.

ERA

ExpertEase, ReachCast

	Security
	· Mostly antiviruses, encryption and firewall products oriented to internet, LAN and VPN users.   

· Hardware and/or Software based

· Protection against authorized and unauthorized users

· The latest trend seems to be providing security products for PDAs and wireless devices
	( Packet Tech.

(White Cell

	Network
	This sub-sector has to do with how information reaches its destination and how it is exploded. Description of the 2 leaders:

· Hardware and Software that secure the delivery of information to televisions, set-top boxes, personal computers and mobile devices

· Digital monitoring and recording systems for call centers, customer relationship management applications, network signaling software for wireless, wireline and Internet communication services
	NDS

Comverse

	Computer Testing
	Description of the leader:

· Software products that help e-businesses enhance the user experience by improving the performance, availability, reliability and scalability of their Web sites
	Mercury Interactive

	Software House
	This chapter is a bit of a hodgepodge of different things; description of the leaders:

· Serves to the communications industry (phone companies, cable TVs, ISP…), offering customer care, billing and order management systems 

· Develops, produces and markets comprehensive enterprise software solutions for retail chains, supermarkets, convenience stores and restaurants.


	Amdocs

Retalix (ex-Point of Sale)


1.9. Characteristics of Israeli Software firms

The information contained in this section is based on different samples that have been compiled so far:

· Detailed sample: Includes most actors of the CAD/CAM, Security and Digital processing sub-sectors as well as leaders of other software sub-sectors. Specifically: Amdocs and Retalix –Software Houses-, Comverse and NDS –Network- Mercury Testing –Software Testing- and Mind CTI –ebusiness-.

· Public Firms sample: Includes the 37 software firms that are currently traded on the American stock exchange market. Most are traded on Nasdaq, 1 on Amex and 1 on OBDC.

· Large sample: Includes all software firms listed in the science.co.il website. This is –apparently- the most updated public source available. Nevertheless, it only provides a brief description of the firm, the sub-sector where it operates and a link to its homepage.

One sample or the other will be used where appropriate. It will be specified which one is being used

1.9.1. Year of foundation

Detailed Sample

Half of the companies in the sample were founded before 1993. After 1996 the creation of companies has decreased notably. Figures in Annex 1
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1.9.2. Public-Private

There are a total of 107 Israeli companies publicly traded in the US. This includes not only the Software firms but also other types of tech Israeli companies. Of the 107, 97 are traded on Nasdaq, 7 in NYSE and 3 in AMEX. The total approximate market cap of these companies is $96 Billion. If we only consider Nasdaq, Israeli companies (software and others) represent roughly 2% of the index both in number of companies and total Market cap.

	
	Israeli firms
	Total Firms

	INDEX
	# of Companies
	Market Cap ($Billion)
	# of Companies
	Market Cap ($Billion)

	Nasdaq
	97
	78.37
	4961
	4356

	NYSE, AMEX
	10
	17.32
	
	

	           Total
	107
	95.79
	
	


Paying closer attention to the Israeli Software firms publicly traded in the US, we find that they make up 36% of the Israeli firms traded in the US but almost 75% of the total market cap. This is, the bulk of the Israeli companies traded in the US belong to the software sector.

	Sectors
	Israeli firms

	
	# of Companies
	Market Cap ($Billion)

	
	#
	%
	$
	%

	Software sector
	38
	35.6
	71.59
	74.7%

	Other sectors
	69
	64.4
	24.20
	25.3%

	           Total
	107
	100%
	95.79
	100%


Within the software sector, there are also interesting differences in the number and value of companies that have gone public and are trading in the US. As can be seen in the table below, the three sub sectors that represent the bulk of the Israeli presence in the US public exchange markets.  These are the Network, Security and Software House sector. However, it is important to highlight that each sector has a big leader that is a heavy weight in its area worldwide. These companies are Checkpoint for the Security sub sector ($22Billion), Comverse Technologies for the Network sector ($18 Billion) and AMDOCS for Software Houses ($15 Billion traded in AMEX)

	Category
	Sum of Market Cap (millions)
	Count of Company

	Network
	             23,520 
	8

	Security
	             22,346 
	3

	Software House
	             15,338 
	2

	Software Testing
	               6,830 
	1

	Digital Print
	               1,135 
	2

	Telecommunications
	                  664 
	2

	E-Business
	                  528 
	7

	Medical Systems
	                  435 
	1

	CAD-CAM
	                  289 
	4

	Multimedia
	                  187 
	1

	Development tools
	                  167 
	2

	Medical
	                  162 
	1

	Education or Telecom
	                    41 
	1

	Special Systems
	                    37 
	2

	Document Processing
	                    13 
	1

	
	             71,693 
	38


1.9.3. Product-Service based

Detailed Sample

The Israeli industry is clearly product oriented. In the table below we can see that of the 37 companies that form the detailed sample, only one is purely service-oriented. The remaining 36 are product-based companies. The 14 that also provide services, usually offer consulting advice on their area of expertise. 

	
	Yes
	No
	N.A.
	Total

	Products
	36
	1
	
	37

	Services
	14
	3
	20
	37


1.9.4. Export oriented 

Detailed sample

Given the relatively small size of the Israeli market, most of their software sector is export oriented. Although no consistent figures have been found, different reports and articles point at the fact that an increasing part of the revenues of Israeli software companies are generated overseas. Especially in the US. 

Other indicators of this export-oriented approach are the fact that one quarter of the companies that form the detailed sample have their headquarters abroad. Again, most of them are in the US (Massachusetts or California). However, most of the companies for which we have found information, have their R&D centers in Israel. Finally, an overwhelming proportion of the companies in the sample have subsidiaries or commercial offices in other countries. Once more, the more frequent places to locate these subsidiaries are: US, Germany, Japan, U.K

	
	Headquarters
	R&D facilities

	
	#
	%
	#
	%

	US
	8
	21%
	1
	3%

	Other
	1
	3%
	
	

	Israel
	23
	62%
	16
	43%

	N.A.
	5
	14%
	20
	54%

	Total 
	37
	100%
	37
	100%


	
	Subsidiaries

	
	#
	%

	Yes
	21
	57%

	No
	2
	5%

	N.A.
	14
	38%

	Total
	37
	100%


1.9.5. Company size

Detailed sample. Detailed data in annex 2

The median size of the companies in the sample is eighty employees. As can be seen in the table below, there are 6 companies that with more than 1000 staff each suppose the bulk of the workforce of the sample.

It is also interesting to compare the size of the companies with their year of foundation. If it is true that all of one thousand plus employees were created before 1990, almost 40% of those companies below the median were also created before 1990.

Finally, if we compare the size of the company with its Public/Private status, we will realize the high correlation existing between being big and being public.

	# Employees
	Total Companies
	Founded pre 1990
	Public

	
	#
	%
	#
	%
	#
	%

	+1000
	4
	13%
	4
	100%
	4
	100%

	501-1000
	2
	6%
	1
	50%
	2
	100%

	101-500
	7
	23%
	5
	71%
	7
	100%

	50-101
	5
	16%
	2
	40%
	2
	40%

	26-50
	6
	19%
	3
	50%
	1
	17%

	1-25
	7
	23%
	4
	57%
	0
	0%

	Total
	31
	100%
	19
	61%
	16
	52%


1.9.6. Growth pattern

Public Firms sample.  Detailed data in annex 3, 4 and 5

The data on which this and the following section are based has been obtained from Hoovers. Although we can appreciate in annex 4 and 5 that the datasets are not perfect –not all revenues and number of employees are gathered for every company every year-, the aggregate numbers give an approximate picture of the growth pattern of the software sector in Israel. One last caveat: Sales and employees are reported for the company as a whole. Since the big companies have most of their operations outside Israel, we may get here a quite biased perception of the impact this sector may represent for Israel; especially in terms of human resources.

The growth in the number of companies, revenues and number of employees for the companies in the sample has been tremendous during the decade of the nineties. The number of public companies has grown from 2 to the actual 38. Revenues have had a compound annual growth of 58% and the number of employees of has increased by an average of 50% every year.
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The evolution of this sector was quite steady from 1990 to 1995. But between 1995 and 1196, the volume of revenues and employees doubled. However, it is hard to know through these data what proportion of this growth accrued to Israel in the form of more jobs or bigger profits.

1.9.7. Revenue/Employee

Public Firms sample.  Detailed data in annex 3, 4 and 5

Given the large dispersion of the sample and the “holes” of information the database contains, it is a bit difficult to assess what is an accurate value for this indicator. For this reason we have calculated the ratio taking into account the total absolute value of the samples (revenues and employees), their average value and their median. 

The results for 1999 are shown in the table below:

	
	Total
	Average
	Median

	Revenue ($Million)
	4399
	116
	34

	# Employees
	29633
	988
	271

	$ / Employee
	148.000
	117.000
	125.000

	CAG (90-99)
	5.3%
	10.8%
	23.9%


If we look at the evolution these indicators had during the nineties, we will observe that they have somewhat converged as the number of companies and business volumes have increased. 
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It seems though that if there is something quite characteristic from the Israeli software sector is that it is formed by all sorts of companies: some started as a small start-up and remained small, some have experienced an incredible growth rate and the range of sub-sectors involved is very broad. For this reason, indicators that –like this one- try to picture a prototypical organization might need to be adapted by other criteria like sub-sector, public-private… 

1.9.8. Business model; growth model

Not enough info –so far- to develop this section

1.9.9. Management Teams

Not enough info –so far- to develop this section

Tech staff

Sales & Marketing Staff

Immigrants

Links between type of firm and Management

Working hypothesis

As we talked the other day, these are wild guesses that I cannot support with data right now but that seem right based on the reading I have done so far (we’ll see if I have a good nose for this…???)

1.10. Management Teams

· A good number of managers in the board of directors of software companies created between 1993 and 1996 seem to come from a handful of high tech Israeli companies. These managers would come from the first high tech –not necessarily Software- companies created in the early 80s. Names like Optrotrech and Scitex appear on the resumes of more than a few of today’s CEOs and managers. (sources to research on this are relatively easy to find, but necessarily long and tedious)

· In relation with the previous point, another very important connection among today’s software CEOs is the Technion University in Haifa. Engineers and computer scientists alike (sources to research on this are relatively easy to find, but necessarily long and tedious)

· Archetypes:

· Type 1: Engineer at Technion + Army + leave army in the mid 80s or early 90s ( founder and CEO of  company producing very technical stuff (security, real time applications…)

· Type 2: Engineering degree obtained in the 80s/90s + work at one of the local high tech powerhouses and/or  MBA abroad ( manager of  companies in expansion or consolidation phase

· Type 3: American guy + experience in (US or multinational) high tech + business rather than technical background ( appointed CEO of an acquired or expanding Israeli firm.

· None of the above… (do you think this makes any sense?)

· Russians: There has been a lot of talk about the role of Russian immigrants in the early nineties as one of the pillars for Israeli growth. However, many of the companies were created before 1992 (difficult to believe they started a company the very moment they arrived in Israel). In addition, I have only read about one company coming out of an incubator (where 70%-80% of the personnel is said to be Russian), although the MATIMOP says the incubators have graduated some 300 companies. Might it be that they got the lower level of the technical jobs while immigrants that had come earlier or second-generation Jewish were the real entrepreneurs?

1.11. Software Industry growth patterns

Growth from 1996

· According to the sample we have built, most Israeli software companies were created before 1996. Why?:

· Since then innovation and product development comes through established companies rather than from a process of independent startup creation.

· Tight labor market?

Prospects for future growth

1.12. Role and evolution of VC in Israel



1st VCs are Government related; BIRD in the 70s, Gov subsidizing creation of venture funds (1992-1997), EUREKA, Incubators…



2nd Local VCs



3rd US related



4th Europe??

Now most direct investment comes in the form of tradable titles.

Annexes

1.13. Annex 1- Companies by year of foundation

	Companies by year of foundation

	Detailed Sample
	
	

	Year Founded
	Name
	Count of Name

	1969
	 
	1

	1982
	 
	3

	1983
	 
	2

	1984
	 
	1

	1985
	 
	2

	1987
	 
	3

	1988
	 
	2

	1989
	 
	5

	1990
	 
	1

	1991
	 
	1

	1992
	 
	2

	1993
	 
	3

	1994
	 
	1

	1995
	 
	3

	1996
	 
	3

	1997
	 
	2

	1998
	 
	1

	1999
	 
	1

	Grand Total
	 
	37


Annex 2.- Companies by size

	Name
	#Employees
	Year Founded
	Category-Science
	Type 

	Amdocs
	7700
	1982
	Software House
	Public

	Intergraph Israel
	5000
	1969
	CAD/CAM
	Public

	Comverse Network Systems
	4760
	1984
	Network
	Public

	Mercury Interactive 
	1400
	1989
	Software Testing
	Public

	Check Point
	1000
	1993
	Security
	Public

	NDS Group plc 
	1000
	1988
	Network
	Public

	Point of Sale  //Retalix
	450
	1982
	Software House
	Public

	Aladdin Knowledge Systems
	330
	1985
	Security
	Public

	Cimatron
	270
	1982
	CAD/CAM
	Public

	Camtek AOI Systems
	200
	1987
	CAD/CAM
	Public

	Mind C.T.I.
	184
	1995
	E-Business
	Public

	Valor Computerized Systems
	174
	1992
	CAD/CAM
	Public

	Tecnomatix Technologies
	170
	1983
	CAD/CAM
	Public

	Wizcom
	100
	1987
	Document processing
	Public

	Radguard 
	90
	1994
	Security
	Private

	Softel
	80
	1992
	Document processing
	Private

	e-SIM
	65
	1990
	CAD/CAM
	Public

	DocuStar Documentation Services
	65
	1988
	Document processing
	Private

	ReachCast
	45
	1995
	Document processing
	Private

	Top Image Systems
	45
	1991
	Document processing
	Public

	I-Logix
	40
	1987
	CAD/CAM
	Private

	Voltaire Advanced Data Security
	30
	1997
	Security
	Private

	Cadtech CAD/CAM Systems
	30
	1989
	CAD/CAM
	Private

	Algorithmic Research
	30
	1985
	Security
	Private

	Dvir Software Products
	25
	1989
	Document processing
	Private

	Tovna Digital Engineering
	20
	1993
	CAD/CAM
	Private

	Ligature
	20
	1989
	Document processing
	Private

	Bsafe 
	20
	1983
	Security
	Private; 

	Live Linx
	17
	1993
	Document processing
	Private

	Aliroo
	12
	1995
	Security
	Private

	ERA (Enhanced Recognition Algorithms)
	8
	1989
	Document processing
	Private

	WhiteCell
	
	1999
	Security
	Private

	Packet Technologies
	
	1998
	Security
	Private

	Camelot
	
	1997
	Security
	Private

	Expert ease Software
	
	1996
	Document processing
	Private

	Cipheractive
	
	1996
	Security
	Private

	Finjan Software
	
	1996
	Security
	Private

	
	
	
	
	

	Median
	80
	
	
	


1.14. Annex 3.- Revenue and Employee growth

	Revenue and Employee Growth
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Software israeli Companies trading in US
	
	
	
	
	
	
	
	
	

	Source: Hoovers.com
	
	
	
	
	
	
	
	
	
	

	
	
	
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Total Revenues
	
	4399
	2761
	1968
	1315
	673
	370
	270
	162
	107
	72

	# of Companies
	
	38
	35
	33
	30
	23
	17
	12
	9
	7
	4

	% Growth
	
	
	59%
	40%
	50%
	96%
	82%
	37%
	67%
	52%
	48%
	

	CAG (1990-1999)
	
	58%
	
	
	
	
	
	
	
	
	

	Avg Company Revenues
	116
	79
	60
	44
	29
	22
	23
	18
	15
	18

	Median Company Revenues
	34
	27
	22
	14
	13
	9
	15
	16
	5
	7

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Total Employees
	
	    29,633 
	    17,062 
	    12,692 
	     9,650 
	     4,808 
	     3,811 
	     2,562 
	     1,623 
	     1,121 
	        777 

	# of Companies
	
	30
	23
	24
	18
	13
	10
	8
	7
	5
	2

	% Growth
	
	
	74%
	34%
	32%
	101%
	26%
	49%
	58%
	45%
	44%
	

	CAG (1990-1999)
	
	50%
	
	
	
	
	
	
	
	
	

	Avg Company size
	
	988
	742
	529
	536
	370
	381
	320
	232
	224
	389

	Median Company size
	271
	226
	155
	187
	144
	201
	164
	115
	39
	389

	
	
	
	
	
	
	
	
	
	
	
	
	

	Revenue/Employee ($Thousands)
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Total
	
	
	        148 
	        162 
	        155 
	        136 
	        140 
	          97 
	        106 
	        100 
	          95 
	          93 

	Avg
	
	
	        117 
	        106 
	        113 
	          82 
	          79 
	          57 
	          70 
	          78 
	          68 
	          46 

	Median
	
	
	        125 
	        117 
	        140 
	          77 
	          88 
	          46 
	          89 
	        135 
	        138 
	          18 


1.15. Annex 4- Employee Growth. Software Israeli firms traded in US

	Employee Growth
	
	
	
	
	
	
	
	
	
	

	 
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Aladdin
	330
	280
	200
	173
	113
	39
	35
	30
	25
	21

	Amdocs
	8400
	5000
	2900
	2800
	
	
	
	
	
	

	Arel Communications
	63
	
	80
	68
	
	
	29
	
	
	

	Audiocodes
	
	69
	
	
	
	
	
	
	
	

	BreezeCom
	271
	
	
	
	
	
	
	
	
	

	BVR Systems
	
	
	150
	
	
	
	
	
	
	

	Camtek
	170
	
	
	
	
	
	
	
	
	

	Check Point
	5017
	3044
	3605
	2628
	2540
	1804
	1366
	969
	809
	756

	Cimatron
	270
	300
	279
	200
	117
	
	
	
	
	

	ClickSoftware
	143
	
	
	
	
	
	
	
	
	

	CommTouch
	214
	45
	
	
	
	
	
	
	
	

	Compugen
	132
	
	
	
	
	
	
	
	
	

	Comverse Technologies
	3220
	
	
	
	722
	524
	436
	250
	218
	

	Creo Products
	1237
	1237
	
	
	
	
	
	
	
	

	Crystal Systems
	
	
	250
	
	
	
	
	
	
	

	Elbit Vision
	88
	95
	51
	
	
	
	
	
	
	

	Elron
	
	
	128
	
	
	
	
	
	
	

	ESC Medical
	730
	
	
	42
	
	
	
	
	
	

	E-Sim
	65
	
	
	
	
	
	
	
	
	

	Floware
	150
	
	
	
	
	
	
	
	
	

	Formula System
	3500
	3200
	2000
	1580
	
	
	
	
	
	

	Fund Tech
	357
	226
	87
	
	
	
	
	
	
	

	ISG/Attunity
	270
	
	110
	124
	144
	195
	222
	36
	39
	

	Magic Software
	700
	300
	328
	309
	265
	207
	155
	94
	30
	

	Mercury Interactive
	857
	621
	437
	380
	296
	212
	147
	115
	
	

	Mind CTI
	139
	139
	
	
	
	
	
	
	
	

	NDS Group
	860
	
	
	
	
	
	
	
	
	

	NICE Systems
	
	650
	452
	295
	170
	154
	
	
	
	

	Nur Macroprinters
	200
	120
	101
	50
	42
	32
	
	
	
	

	Radware
	75
	
	
	
	
	
	
	
	
	

	RIT
	
	149
	120
	102
	97
	
	
	
	
	

	Sapiens
	785
	500
	497
	365
	
	472
	
	
	
	

	Tecnomatix
	737
	600
	470
	297
	195
	172
	172
	129
	
	

	Terayon
	248
	130
	104
	
	
	
	
	
	
	

	Top Image
	
	41
	45
	28
	
	
	
	
	
	

	TTI Team
	400
	156
	160
	107
	
	
	
	
	
	

	TTR Technologies
	5
	11
	18
	
	10
	
	
	
	
	

	Vocaltec
	
	149
	120
	102
	97
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Total Employees
	 29,633 
	 17,062 
	 12,692 
	  9,650 
	  4,808 
	  3,811 
	  2,562 
	  1,623 
	  1,121 
	     777 

	# of Companies
	30
	23
	24
	18
	13
	10
	8
	7
	5
	2

	% Growth
	74%
	34%
	32%
	101%
	26%
	49%
	58%
	45%
	44%
	

	CAG (1990-1999)
	49.9%
	
	
	
	
	
	
	
	
	

	Avg Company size
	988
	742
	529
	536
	370
	381
	320
	232
	224
	389

	Median Company size
	271
	226
	155
	187
	144
	201
	164
	115
	39
	389


Annex 5- Revenue Growth. Public Software Israeli firms traded in US

	Revenue Growth
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	 
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Aladdin
	44.7
	36.1
	34.2
	28.7
	11.3
	7.4
	4.2
	2.6
	1.9
	1.4

	Amdocs
	1118.3
	626.9
	403.8
	290.1
	
	
	
	
	
	

	Arel Communications
	14
	8.1
	3.1
	5
	
	
	2.1
	1.4
	1.4
	

	Audiocodes
	31.2
	9.2
	5.2
	3.6
	1.3
	0.9
	
	
	
	

	BreezeCom
	44.8
	33
	16.6
	5.8
	0.4
	
	
	
	
	

	BVR Systems
	35.8
	42.8
	27.6
	18.7
	10.4
	
	
	
	
	

	Camtek
	23.9
	20.3
	15.7
	
	
	
	
	
	
	

	Check Point
	370.5
	362.4
	336
	291.8
	204.7
	128.3
	93
	72.2
	52.9
	56.7

	Cimatron
	25.3
	24.3
	21.7
	18.1
	13.6
	9.1
	
	
	
	

	ClickSoftware
	10.3
	6.1
	2.3
	3.4
	3.8
	
	
	
	
	

	CommTouch
	4.3
	0.4
	0.9
	3.1
	
	
	
	
	
	

	Compugen
	3.2
	
	
	
	
	
	
	
	
	

	Comverse Technologies
	696.1
	
	
	
	92.7
	67.7
	37.5
	21.1
	15.8
	12.2

	Creo Products
	178.3
	128.8
	95.6
	47.9
	19.8
	6.1
	
	
	
	

	Crystal Systems
	45.9
	42.9
	24.4
	4.5
	1.9
	1.2
	
	
	
	

	Elbit Vision
	13.1
	16.1
	10.1
	7
	
	
	
	
	
	

	Elron
	39.9
	16
	33.1
	14.9
	8.5
	9.3
	13.9
	18.9
	27.1
	

	ESC Medical
	142.2
	225.2
	112.8
	1.1
	
	
	
	
	
	

	E-Sim
	5.3
	
	
	
	
	
	
	
	
	

	Floware
	3.3
	0.2
	
	
	
	
	
	
	
	

	Formula System
	335.5
	258.8
	153.8
	109.6
	63.3
	
	
	
	
	

	Fund Tech
	31.7
	23.1
	8
	3.6
	
	
	
	
	
	

	ISG/Attunity
	20.5
	14.9
	11.8
	10.5
	12.7
	14.1
	15.3
	15.5
	2.2
	1.9

	Magic Software
	64
	38.8
	37.4
	36.4
	25.4
	21.4
	16.9
	10
	5.4
	

	Mercury Interactive
	187.7
	121
	76.7
	54.6
	39.5
	23.5
	13
	4.3
	
	

	Mind CTI
	8.2
	8.2
	4.1
	2
	
	
	
	
	
	

	NDS Group
	340.9
	314.6
	278.6
	177.2
	69.6
	
	
	
	
	

	NICE Systems
	123.6
	91
	69.3
	39.8
	21
	9
	5.4
	
	
	

	Nur Macroprinters
	60.7
	36.4
	22
	16.6
	13.8
	10
	6.9
	
	
	

	Radware
	14.1
	4.9
	1.2
	
	
	
	
	
	
	

	RIT
	23
	26.5
	19.8
	13.9
	9.6
	
	
	
	
	

	Sapiens
	91.8
	71
	44.6
	39
	
	37.1
	45.2
	
	
	

	Tecnomatix
	88
	68.3
	59
	44.5
	33.4
	23.4
	16.9
	15.8
	
	

	Terayon
	97
	31.7
	2.1
	
	
	0.1
	
	
	
	

	Top Image
	8.3
	6.8
	4.4
	2.2
	2.6
	1.6
	
	
	
	

	TTI Team
	30.9
	19.1
	12.2
	7.8
	4
	
	
	
	
	

	TTR Technologies
	0.1
	0.1
	
	
	
	
	
	
	
	

	Vocaltec
	23
	26.5
	19.8
	13.9
	9.6
	
	
	
	
	

	
	1999
	1998
	1997
	1996
	1995
	1994
	1993
	1992
	1991
	1990

	Total Revenues
	4399
	2761
	1968
	1315
	673
	370
	270
	162
	107
	72

	# of Companies
	38
	35
	33
	30
	23
	17
	12
	9
	7
	4

	% Growth
	59.4%
	40.3%
	49.6%
	95.5%
	81.8%
	37.0%
	67.1%
	51.6%
	47.8%
	

	CAG (1990-1999)
	57.9%
	
	
	
	
	
	
	
	
	

	Avg Company Revenues
	116
	79
	60
	44
	29
	22
	23
	18
	15
	18

	Median Company Revenues
	34
	27
	22
	14
	13
	9
	15
	16
	5
	7
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� Amdocs, the second software company in size, is sometimes classified as Software House and sometimes as Network
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