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According to classical economic theory, factors of
production are categorized as land, labor and capital. These
factors are used on the basis of the technological
information available in a given period. In the new era, the
importance of technological knowledge has increased
greatly and a knowledge economy is being created. There
are those who claim that knowledge itself has become a
factor of production that can serve as a partial substitute for
the other factors of production. High tech industries
specialize in this field, and engage in activities in which
knowledge and research play a dominated role.

High tech industries can therefore be defined as knowledge
and technology intensive industries. This definition covers
many industries from within a large number
of sectors. These are industries in which
activity is based mainly on human capital.
The Bank of Israel, for example, classifies
the branches of industry into advanced (high
tech) industries and traditional industries.
The reference points employed for this
classification are the percentage of skilled
manpower (with an academic education)
among the employees of an industry, and the
extent of innovative activity, based on the
use of patents, knowledge and advanced
equipment. In many sectors, a large
proportion of production can be carried out
by means of advanced processes that could
lead to their inclusion in this definition. An
example is the textile industry, where there
are factories that operate state-of-the-art
capital and knowledge intensive processes. 

Knowledge is notable for a far more rapid
pace of depreciation than tangible assets.
The retention of a knowledge-related
advantage therefore requires a continued
process of investment, known as research
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and development (R&D) Accordingly, high tech industries
can also be characterized by the extent of their investment
in R&D. These industries excel in persistent innovation and
in constantly reducing their prices, concurrent with a
improvement in quality. The computer industry is a good
example in this respect. 

Due to the persistent process of innovation, activity in these
industries involves a high level of risk, because it is not
possible to know in advance if development efforts will be
successful. While success naturally means achieving the
desired objective, it also means preempting competitors'
efforts at finding the solution to a problem, and is dependent
on a competitor not finding a more effective solution. 
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The proportion of high tech investment products to total
investment in the economy in the USA exceeds 50%.
Investments in high tech equipment are equivalent to 6% of
the US economy's GDP and amount to $550 billion a year,
of which $250 billion are in computers. The high tech
industries contribute 30% of the US growth rate, that is,
1.5% out of 5%.

High Tech Industries in Israel
Israel is one of the world's high tech leaders due to the
excellence of its human resources. The monthly publication
Wired rated Israel in fourth place among the world's centers
of high tech. Among the world's other centers of high tech,
only Silicon Valley in the USA received a significantly
higher rating. The beginnings of high tech in Israel can be
traced back to 1962, when Uzia Galil established the Elron
holding company. Then as now, a large part of the holding
company's funds derived from a venture capital fund. At the
time, this was the Rockefeller family's fund. The sums of
money in question in those days were much smaller than
today's sums. Elron established Elbit in 1967 followed by
Elscint in 1969, both of them leading companies in the
Israeli electronics industry over the years. Competing for the
senior position is Scitex, which was established in those
years by Efi Arazi. Scitex's first innovations were intended
for the textile industry.

Over the past two decades, the high tech industries
received a major boost from three sources: The first was in
the mid-1980's when the defense industries, which had run
into difficulties, laid off highly trained workers who entered
the civilian market. As an example, the abandonment of the
Lavi project for the construction of an Israeli designed
fighter plane led to the release of large numbers of
professional workers. The second source was the wave of
immigration from the former Soviet Union at the beginning
of the 1990's, which brought with it technologically trained
graduate workers and researchers. The third source is known
in slang as "the Israeli head", a combination of
entrepreneurial spirit, experience and excellence that was
fed from work groups that had been created in IDF
development units, whose personnel adapt their skills to the
civilian market after their discharge from service. At the
same time, the high tech industries are supported and fed by
the technological revolution and by the buoyant state of the

Since a risk averse investor will only hold risk assets if
these offer a high yield, success in this area is accompanied
by the creation of very high levels of wealth. Obviously, for
every successful venture, there is a large number of failures,
most of which are never reported. Those who are willing to
take the risks are entrepreneurs who are attracted by
success stories. Part of the risk involved is passed on to
employees via their participation in the company's equity
(as described later).

In certain industries, development is not capital intensive,
and is suitable for small start-up companies. An example is
the difference between the areas of software and hardware.
The development of new chips (hardware) requires a very
large investment. The absence of economies of scale makes
the non-capital intensive activity of software development
especially suitable for the Israeli economy. 

The World's High Tech
 Industries - emphases
High tech is coming to play a key role in economic

activity in the developed world. The world leader in this
respect is U.S.A. The leading industry within the high tech
sector is the computer hardware and software industry. Due
to the high growth rate in the industry, companies are priced
at particularly high P/E ratios, and the companies with the
highest market value are computer companies. One of the
major features of the high tech sector therefore, is its impact
on world capital markets. 

The development of the high tech industries has produced a
consistently buoyant state in the world's equity markets, and
has led to a change in the manner in which companies are
priced. The result has been a large increase in the public's
share holdings. Concurrently, in the area of labor relations
the importance of employee participation in companies'
equity has increased greatly. The proportion of high tech
shares in the S&P 500 index amounts to 25%. The profits of
these companies in 1999 totaled $55 billion and their
market value reached $2.9 trillion, meaning that the
average P/E ratio is 53. As a result, the prices of high tech
companies' shares are highly volatile, as was demonstrated
in recent months.
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financial markets, which required an infusion of "new
blood" for investment purposes.

In their infancy and to a lesser extent today, the high tech
industries relied on the defense industries (including the
IDF). This assistance was in two areas. The first is the
technological research area. The second area is manpower
training. By force of circumstances, major financial and
human resources are invested in Israel's defense industry.
The result has been excellence, breakthroughs in many
areas, and a prominent place at the forefront of world
technology. The immense amount of knowledge
accumulated by employees of the defense industry has
diffused outside it, and has been the principal driving force
behind the prosperity of the country's high tech industries.

There are reasons why high tech regarded as "the
locomotive" that has hauled the economy forward during
recent years. The high tech industries' annual export growth
rate during recent years has averaged 12%, compared with
4% in other industrial exports (excluding diamonds). In the
longer term as well, the 13% growth rate in high tech
exports from the beginning of the 1990's and until 1999 was
twice the increase recorded in other industrial export items
(excluding diamonds). High tech industries attract foreign
investors to the economy. During the past three years, $6
billion of purchases were made into Israeli companies (not
including the Chromatis transaction, since that company is
registered in the USA). Concurrently, the number of private
issues of Israeli companies to the public in the USA and
Europe increased. According to the recently published
Money Tree survey, venture capital funds' total investments
in Israeli high tech companies during the first half of the
year totaled $1.35 billion, and could reach $3 billion this
year. The venture capital fund industry has flourished in
recent years and today is an investment venue for such
world leading companies as Merrill Lynch, Chase Capital,
AT&T Pension Fund and Goldman Sachs. The money
raised by venture capital funds in the private sector during
the years 1991-98 amounted to $3 billion. The funds'
investments totaled $1.7 billion. Most of the investments
are centered in companies involved in Internet and Internet-
related activity (33%) and communications (29%). Only
13% is invested in the area of life sciences. 

The high tech industries are based on a flow of knowledge

at different levels thus allowing for cross-fertilization:
Firstly - a flow of knowledge from academic research, that
is, a flow of knowledge and employees from academic
institutions to the private industrial sector; Secondly - the
transfer of workers from company to company, which
contributes to the transfer of knowledge, production methods
and ideas; Thirdly - a flow of interdisciplinary knowledge;
Fourthly - the transfer of knowledge from the military area
to the civilian area and vice versa. Convenient background
conditions, principally a critical mass of companies
(clusters), are essential for the transfer of knowledge to
occur and to yield a significant contribution to the economy.
Companies within a cluster are connected horizontally and
vertically, with the result that the synergy between them
contributes to the general welfare. An example is the world
center of high tech industry in Silicon Valley, California. In
Israel, electronics companies and to a lesser extent,
software companies, appear to have reached the required
critical mass. But the biotechnology industry has not yet
reached a state of critical mass and needs substantial
government incentives in order to establish itself on a
worldwide level. Here unlike the electronics and software
industries, projects need more time to come to fruition in
this industry due to the long period of time required for
research and development work.

One way to assess the achievements of Israeli high tech
industries is to look at the number of patents per capita that
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the dynamic situation with which these companies are
having to cope, impair their competitiveness in other
countries. An example of an opportunity available to a
company listed in the USA that does not exist in Israel is
the ability to issue 20% of share capital in a private
institutional issue, without requiring the shareholders'
approval. High tech companies have access to additional
stock markets in Europe that have developed in recent
years, such as Nouveau Marche in Paris (1996), Neuer
Markt in Germany (1997), Nmax in Amsterdam (1997),
Euro NM Brussels in Belgium (1997), AIM, London's
second stock exchange (1995) and EASDAQ, a Pan-
European stock exchange (1996). The threshold conditions
at these stock exchanges are low and the issue process is
rapid.

It would be desirable for the supervisory authorities to
simplify the process of double listing before the
opportunities inherent in this process are lost. Automatic,
simple and rapid double listing that conforms to the due
disclosure requirements applying in the country where the
first issue is floated, especially in the case of acknowledged
and respected stock markets, will contribute to the Israeli
economy as a whole and to the capital market in particular.
In this respect, a committee headed by the Director-General
of the Finance Ministry recently submitted its
recommendations, which call for Israeli companies traded
in the USA to be given the opportunity to be listed in Israel
and to report in the same format that is accepted there. If
these recommendations are approved, it will be a major
step forward.

A notable fact is that the value of Israeli companies traded
in New York as of July 18, 2000, was double that of the
entire Tel Aviv equity market. And it should be
remembered that approximately 110 Israeli companies are
traded in N.Y. On the date in question, the daily turnover in
Israeli shares in New York amounted to $2 billion,
compared with turnover of only $100 million in the Tel
Aviv equity market. On June 18, the turnover in Israeli
shares in New York totaled a billion dollars.

Another stumbling block is posed by the tax laws, which
burden investors and cause them to register in countries
with less severe tax laws. (This issue is discussed in more
detail later.)

are registered in the country, although there are a number of
reservations regarding the use of such an estimate. At the
beginning of the 1970's, the number of patents per capita in
Israel was lower than in all of the G7 countries except
Italy. From the mid-1980's, the ratio has increased and as of
1997, Israel had reached third place after Japan and the
USA. The contribution of patents to the local economy is
also a function of their ownership, and especially the
ownership of Israeli companies. A research study by Prof.
M. Trajtenberg of Tel Aviv University shows that the rate
of local ownership of patents in Israel (that relating to
Israeli owners/companies) invented by Israelis amounted to
53% in 1998, which was less than in all of the G7 countries
except Canada (50%). When relating only to patents held
by Israeli companies, this ratio falls to 35% (with the
defense sector and the universities accounting for the
remainder). This raises doubts as to the future of these
industries in Israel. The two main problematic factors in this
respect are the capital market and the taxation aspect.

One of the weak spots of the Israeli high tech market is
connected with the strict control of the capital market and
the restrictions on double listing. As a result of this
situation, many companies have preferred to resort to
foreign capital markets rather than issue stock in Israel.
Today, over a hundred companies that were established in
Israel are listed for trading in the USA, more than any other
country except Canada. Outdated laws that are not suited to
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those who claim that these development centers have an
adverse effect on high tech industries in Israel because they
compete for limited resources of high quality personnel with
Israeli companies, while companies abroad enjoy the
benefits of the development work. In the era of
globalization, this claim would no longer appear to be
valid. If international companies see fit to establish
development centers in Israel, this is usually indicative of a
clear preference for Israel's relative advantage in this area.
Apart from the ideological aspect, of the inability to oppose
this type of activity, in the final account, such a view is
fraught with misconception. The examination in terms of a
zero sum game with regard to human resources in the
economy of this issue suffer from a static view of the issue.
A dynamic examination leads to the conclusion that this
activity has many favorable implications for high tech
industry in Israel. 
Firstly, companies that began their activity in Israel at the
level of service centers subsequently expanded their
operations in the country (an example is Intel). Secondly,
these centers are becoming training centers for employees
with the very latest expertise, and are thereby helping to
create a community of professionals that is contributing to
the development of the economy. Thirdly, due to the high
degree of worker mobility in these industries, employees of
the service centers sometimes move to other companies,
taking with them the most up-to-date knowledge available
and highly valuable experience. Fourthly, the very
existence of this area of employment provides an incentive
for young people to study the subjects involved and thereby
increase the stock of manpower in the area. The existence
of the development centers therefore appears to be
contributing to the growth of the economic cake.

The Macroeconomic Impact
 of High Tech Industries

The rapid pace of technological development, particularly
in the area of information technology, is of such major
economic significance that it has led to the widespread use
of the expression "the new economy". The question of
whether the new economy has new rules or whether it is
still governed by established economic theories is the
source of intense academic argument. Most people will
agree, however, that the technological revolution has

Israel as an International Incubator for 
Start-Ups and Development Centers

The sale of successful Israeli start-ups to foreign companies
has led to a controversy over the question of whether this
involves the sale of national resources and their transfer to
foreign hands at inexpensive prices, with the result that the
foreign buyers will enjoy most of the ensuing profits, or
whether this is an effective mode of behavior for the
economy? Those opposed to the sale of start-ups claim that
developments should be brought to the fruition stage in
Israel, and thereby create the opportunity for the emergence
of an Israeli "Nokia". The developers are impatient, they
claim, and are interested in making a rapid profit, instead of
building up their businesses into large international
ventures. Two questions are at the root of the controversy:

Are the companies that have been established one-time
successes, with their apparently cheap sale constituting a
waiver of national assets, or has Israel become an incubator
for start-ups and is capable of continuing to generate new
companies over time?

Does Israel actually enjoy a relative advantage in its ability
to establish new companies, rather than engage in
establishing, managing these companies' activities and
marketing their products?

We believe the passage of time has proved that the sale of
companies has been a welcome development. Again, this
activity should not be regarded as a pattern of one-time
success, when sales proceeds are constantly breaking new
records. The most prominent example to date was the sale
of Chromatis to Lucent for $4.8 billion, even after the
downturn in the US stock markets. If the establishment of
companies can be regarded as a recurrent activity,
developments during recent years clearly show that Israel
has a significant relative advantage in this field of activity.
Accordingly, such activity should be encouraged and the
optimum conditions for maintaining and expanding it should
be created. But this of course does not mean that the
possibility of creating large companies operating from Israel
should be excluded. 

Another controversy concerns international companies'
establishment of development centers in Israel. There are
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changed the scale of many economic parameters. This
applies particularly to the US economy, which has
experienced very high growth rates for nearly a decade. The
US economy's unemployment rate has fallen well below
the level that in the past was regarded as full employment,
with hardly any inflationary pressures. These developments
were possible due to the high productivity resulting from the
technological revolution. In Israel, the impact of high tech
on productivity still appears to be less than in the USA.
This can be attributed to several factors: Firstly, the spread
of information technology in Israel, as in most of the world,
has lagged behind the USA. This is due partly to regulatory
restrictions that have prevented advantages from being
exploited, such as the absence of wide-band, and also to the
language barrier, which slow the process of absorbing new
software, for example. Secondly, the wave of mass
immigration at the beginning of the 1990's had the effect of
reducing labor costs, which in turn slowed the pace of
streamlining processes.

The large-scale transactions related to high tech in Israel,
such as the sale of Chromatis to Lucent for $4.8 billion,
have a far-reaching impact on almost every parameter in the
economy. The proceeds of this sale alone are equivalent to
5% of Israel's GDP and are almost double the balance-of-
payments current account deficit for 1999. A large part of
the economy's foreign currency sources derives from high
tech: annual exports of $9 billion, in addition to foreign
investments in Israel in this area that are difficult to
estimate in size. Were it not for these foreign currency
sources, it can be assumed that the shekel would be much
weaker than its current price. With respect to the country's
external debt, apart from helping to reduce the balance-of-
payments current account deficit via exports, high tech
decreases the external debt via foreign investment, which
finances the current account deficit without creating a debt.
In the fiscal area as well, this type of development is
significant because these transactions, which are usually
accompanied by large profits, are a major source of tax
revenue.

Another highly favorable aspect of high tech is the creation
of new centers of economic power. This process is of major
importance for Israel, where the control of large companies
is highly concentrated. Companies such as CheckPoint and
Comverse that have been established in recent years are

now numbered among the Israeli companies with the
highest market value.

Implications on the Distribution of 
Income in the Economy 

One of the less positive aspects of the technological
revolution is the polarization in the distribution of income.
High tech industries are human capital intensive rather than
labor intensive. These industries are usually notable for high
labor productivity that is reflected in the level of
remuneration. This situation creates an increased demand
for trained workers and leads to a higher return on
investment in human capital. The concurrent increase in the
supply of unskilled foreign labor has had the effect of
reducing their wages. Although indirectly, the entire
economy benefits from the higher added value inherent in
the high tech industries, the benefit to those who actually
work in the high tech field is course much greater.

The Gini index shows that the inequality in the distribution
of income, excluding transfer payments and direct taxes,
has increased during recent years. But including of transfer
payment and direct taxes, the index remained stable. The
increase in transfer payments was the main factor offsetting
the growth in inequality. Large economic gaps lead to
social problems, which in many circles are regarded as
dangerous to society as a whole. 
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In order to reduce inequality in the distribution of income
without direct government intervention, the acquisition of a
higher education in technological disciplines should be
encouraged. This will increase the supply of labor in the
high tech field and at the same time reduce the extent of
competition from foreign workers.

The other side of the coin is that the existence of the new
economy, which is rich in human capital rather than
tangible capital, enables individuals lacking capital, who
have managed to acquire the appropriate education, to
greatly improve their relative economic position, thereby
increasing the level of social mobility. 

Personnel in High Tech Industry
The human resource factor provides a favorable basis for
rapid technological development in Israel. In general terms,
it is possible to classify the branches of industry into three
groups: the advanced (high tech) branch that is notable for a
high proportion of trained workers (that is, the proportion of
graduate engineers, practical engineers and technicians
working in this branch is higher than that in industry as a
whole), technological innovation in the area of equipment
and knowledge, and the use of R&D and patents, as
compared to the traditional industries where there is a low
proportion of trained workers. Between the two can be
found the mixed branches. 

The number of salaried employees in industry accounts for
20% of all such employees in the economy. The high tech
branches of industry employ 124 thousand workers, 36% of
the total number of employees in the industrial sector. The
proportion to total industrial workers of salaried employees
in the electronics components, electronic communications
equipment and industrial control and monitoring equipment,
and medical and scientific equipment branches has
increased from 13% to 17% during recent years. This trend
is indicative of the continued growth in employment in
these industries and the growth in their attractiveness.
These  industries are also notable for a high proportion of
skilled employees: 66% of total employees in the medical
and scientific equipment branch, 64% in the electronic
communications branch, and 32% in the electronics
components branch. For the sake of comparison, only 15%

of workers in the printing and publishing branch are trained
workers, and this is the highest such ratio among the
traditional industries.

Immigrants, principally those absorbed since the beginning
of the 1990's, constitute a prominent portion of the
employee population in the high tech industries. Although
the level of human capital and entrepreneurial initiative is
often higher among immigrant employees than among
veteran Israeli workers, during their initial years in Israel
they are encumbered by problems of language and
vocational adaptation. These problems reduce the actual
benefit obtained from their education in comparison with
that of veteran Israelis.

The impact of high tech industries and the new economy
are reflected in labor productivity. The growth in business
sector GDP per employee, that is, labor productivity, was
high in Israel during the 1960's, at 6%, at a time when
aggregate business sector GDP rose by 9.5% a year. This
was a period when the economy, which was largely
traditional in its structure, started out from a low level but
grew rapidly. Over the decades, the growth in labor
productivity (per employee GDP) slowed appreciably, to a
level of only 0.5% during the 1990's. The rapid 5.5% growth
in business sector GDP during that period mainly derived
from the large rise in the number of employed persons, a
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result of the absorption of a million newcomers who came
with the wave of mass immigration. It should be noted that
the US economy also experienced a large decrease in its
business sector GDP growth rate during the nineteen
sixties, seventies and eighties due to a drop in labor
productivity. The downturn in the USA ceased in the 1990's
and was replaced by a rise in labor productivity, especially
during the second half of the decade. The main reason for
the major new trend was the increasingly favorable impact
of the new economy. It is reasonable to assume that a
similar change in trend can be expected in Israel during the
coming years, with the result that labor productivity
(business sector GDP per employee) will grow by 2.5%,
similar to the rate of increase in the USA.

Recently published data on the average wage for the first
quarter of 2000 show that compared with the average wage
in the economy as a whole of NIS 6,700, the average wage
in the principal high tech industries (electronics
components, electronic communications equipment,
industrial monitoring and control equipment, medical
equipment) was 150% higher at NIS 16,500. In 1995, when
the method for measuring wages in the different sectors of
the economy was updated to the present method, average
wages in the high tech sector were 80% higher than the
average for the entire economy. In 1998, wages in the high
tech sector were 120% higher than the overall average for
the economy. The annual rate of growth in these industries
was particularly high and was also highly volatile. This was
due to the globalization process, which has the effect of
reducing wage differentials between local high tech
industries and their counterparts abroad, the high degree of
competition and worker mobility. While the average wage
in the economy grew by 6.5% in real terms between the
first quarter of 1999 and the first quarter of 2000, wage in
the industrial sector increase by 8%. This resulted from a
rises of 54% (!) in the electronic components branch, 9% in
the electronic communications branch, and 6.5% in the
industrial monitoring and control equipment branch. The
high degree of wage volatility partly resulted from the
exercise of options and the awarding of large bonuses and
grants, which are included in the compensation in these
branches.

The level of employee mobility in the high tech industries is
particularly high, and derives from constant exposure to

developments abroad, which leads to increased competition
for workers. As a result, high tech employees' wage
components include a long list of incentives such as grants,
company cars, mobile telephones, travel abroad and gifts for
the holidays, as well as options and shares. These are just a
few examples of the benefits that are offered in order to
coax employees into staying with companies for the long
term. For the same reason, high tech companies place an
emphasis on a high quality and pleasant working
environment.

The demand for workers in the high tech industries still
exceeds the supply. Annual incremental demand for these
workers is estimated at 10,000. Educational institutions are
able to supply only half this amount. The shortage of
workers in high tech industries is a chronic problem and
prevents the industries from realizing their full potential. A
controversy has recently arisen over the question of whether
to allow foreign workers into the high tech industries in
Israel. Those in favor of doing do claim that the shortage of
personnel is making it difficult to maintain a pattern of
growth, while their opponents believe that the growth
should be internal.

Education
Israel's rapid technological progress has been attributed to
its relative advantage with respect to the level of human
capital in its labor force. The average number of years of
education acquired by the country's population and the
proportion of academic graduate workers are among the
highest in the world.

A number of statistics:
µ The proportion to GDP of national spending on

education amounts to 9.1% compared with 6.1% in the
OECD countries.

µ Israel has the highest proportion of engineers and
scientists among its population -  135 per 10,000
residents. The USA is in second place with 85 and
Japan in third place with 75.

µ Israel has the world's highest proportion of residents
holding science doctorates, at 15 per 10,000 residents.
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µ 35% of the population aged 15 and over in Israel have
over 13 years of education. Some 22% have studied in
an academic institute.

µ 21% of university students who graduated in 1998
obtained a first degree in computer sciences,
mathematics, engineering or architecture.

µ Most candidates for a university education apply for
humanities and social science faculties. Engineering,
computer and mathematics studies are only in third and
fourth place in the list of preferred courses. However, in
comparison with data from a decade ago, these
faculties - mathematics, computer sciences, engineering
and architecture - have recorded the largest growth in
demand from course applicants. 

µ The acceptance threshold for computer studies at Tel
Aviv University is currently a suitability score
(weighted aptitude score and matriculation average) of
700 points, which is similar to the level required for
medical studies. For the sake of comparison, the
requirements for management studies and law are 663
points and 630 points respectively. Until several years
ago, the stiffest requirement was for medical studies,
with a score of 674 points, followed by law and
management, and the score required for computing was
less than 100 points. It seems that the time when
mothers wanted their sons to be physicians or lawyers
has passed.

High school graduates with the right background are faced
with a very wide range of further education opportunities.
New educational institutions are opening every year and the
supply of study courses is increasing. Apart from the 7
universities where some 109 thousand students are studying
for a degree, an additional 47 thousand students are enrolled
in other institutes of higher education. The number of
"retraining" institutes, for university graduates wishing to
move to the field of computers and programming, has
increased rapidly during recent years. These institutes are
intended to supply the growing demand for suitable
qualified graduates. However, the majority of high tech
companies still prefer to employ computer science
graduates from the universities, because of their broader
background and higher degree of potential deriving from the
high entry threshold to their study courses. On the other

hand, the retraining institutes provide a more readily
availably supply of workers to the labor market, and place a
greater emphasis on practical training. The element of work
experience is an important parameter in many places of
work, which prefer graduates of practical courses and those
who have served in software development units in the
armed forces.

The percentage of academic graduates to the total
population has risen considerably during recent years, from
8.6% in 1990 to 12.7% in 1998. The increase partly resulted
from the wave of immigration from the former Soviet Union
at the beginning of the 1990's, which included a high
proportion of graduates and professionals. Although the
majority of immigrants are still not working in the
profession for which they were trained in their country of
birth, the potential for absorbing them in the labor market is
high once they integrate into the economy and Israeli
society. 

The high correlation between the level of human capital in
Israel and the country's rapid pace of technological
development will continue to bear fruit, and the potential
pace of progress is even greater than that achieved to date.
The issue of technological education and higher education
should be given the highest national priority in order to
realize this potential. The problem of the brain drain abroad
should also be addressed by such measures as changes in
taxation.
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R&D and Government Aid Policy
National spending on R&D in 1999 reached NIS 14.1
billion or 3.5% of GDP, a high level of investment
compared with the average in other developed countries.
Two thirds of civilian research and development activity is
conducted in the private sector and the rest is at
universities, government organizations and other non-profit
organizations. Government support for R&D activity is
justified by the fact that the entire economy and not only the
firms conducting this activity benefit from its results, due to
the accrued knowledge and experience that seep out into
other areas. In this situation, the allocation of R&D
resources without external intervention will therefore be less
than optimum. It should be remembered in this respect that
the defense establishment is responsible for part of the R&D
activity carried out in Israel. Although such activity is not
included in official statistics, its impact on civilian
applications is highly significant. A considerable number of
Israeli companies, the most notable perhaps being
Checkpoint, have developed on the basis of knowledge and
experience that were acquired from military applications.

Government support for industrial R&D began in 1968 with
the establishment of the Chief Scientist's Office as an arm
of the Ministry of Industry and Commerce. The Chief
Scientist's Office is authorized to subsidize the R&D
activity of private firms. In 1985, the Law for the
Encouragement of Industrial Research and Development
was enacted, and defined the government's policy
parameters on the subject. Under this law, the Chief
Scientist's Office provides grants to companies that fulfill
certain criteria. These criteria are intended to ensure that
R&D activity is carried out by the company in question
itself, that the products resulting from the R&D are
manufactured in Israel, and that the knowledge will not be
transferred to a third party. The Office is entitled to
subsidize up to 50% of an existing company's R&D
expenses and up to 66% of start-up's R&D expenses. In
return for an R&D subsidy and if the project is successful, a
company undertakes to pay royalties to an amount that does
not exceed the sum of the subsidy linked to the dollar plus
interest. In 1999, the Office of the Chief Scientist provided
$428 million in subsidies for R&D and received royalties of
$128 million, which was 32% of the amount expended.

The Chief Scientist's Office provides assistance within other

frameworks as well, such as international funds for
cooperation in the area of industrial R&D; MAGNET -
assistance for developing generic technological
infrastructure, which is based on cooperation between a
number of industrial companies and academic research
institutes that are incorporated as a consortium, and
technological development incubators - assistance for new
entrepreneurs with innovative technological ideas in
developing their ideas into commercial ventures. 

Research studies have shown that the gross yield on R&D
is far higher than that on investment in tangible capital. A
study conducted by the late Prof. Zvi Griliches and by
Haim Regev showed that the yield on R&D activity
financed by the Chief Scientist's Office is even higher. This
would appear to be due to the fact that the Office chooses
ventures with a high chance of success, which would
probably succeed in obtaining finance without government
involvement,

Venture Capital Funds and "Angels"
The technological revolution has changed the rules of the
economic game. Company values have shot up, and
investors' dreams with them. On the other side are start-ups
that are crying out for investment. This combination of
factors has led to the creation of the venture capital fund
industry, which provides the financial fuel for high tech
companies in general and start-ups in particular. As an
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Venture capital funds do not usually invest in the initial,
seed stage of a venture but become involved at later stages
where they can identify the company's future potential. The
gap resulting from the period of time between the
entrepreneur's establishment of a company and venture
capital funds' investments in the company or other forms of
capital sourcing is filled by "angels" - private investors.
These investors are very often recruited by those who work
closely with the company, such as accountants and
lawyers, or under the "friend brings a friend" method. Due
to the nature of this investment, it is difficult to estimate the
amount of money involved.

Special Taxation Problems
 in the High Tech Industries

The high tech industries are notable for a high degree of
business dynamism. Many companies begin as start-ups
based on an innovative idea and if they are successful,
expand their activity. Companies' often expand their
activity by purchasing other companies and initiating
mergers until companies embodied with a critical mass are
created. Since such corporate acquisitions and mergers
involve various taxation issues, the tax regime influences
the extent to which high tech companies' are attracted to
the country and to the extent to which the country's
environment encourages the development of these
industries.

One issue arising in this respect is whether the merger of
companies constitutes a tax event. The Mergers and Splits
Law in Israel limits a tax exemption to a maximum ratio of
1:4 between the market value of the merged companies.
The exemption is therefore only granted in the event of a
merger between companies of similar size. In practice,
small and innovative companies are often swallowed up by
large companies, because the latter have resources and
marketing capabilities that are not available to the former.
The restriction thereby represents a real burden on industry.
A draft law that was submitted to the Knesset, and recently
approved by a ministerial committee, would ease to a
considerable extent the taxation laws that are unique to
these industries. Examples of these problems are the timing
of the turning of a share swap to a tax event, and the
blocking period required for the purpose of obtaining a tax

example, in the USA the funds' assets expanded from an
estimated $3 billion in 1990 to $50 billion in 1999. These
funds invest their owners' capital in companies with the
highest potential return.

There are thousands of venture capital funds worldwide, and
their number is growing daily. Israel has 90 venture capital
funds and is in the world's leading group of preferred
countries for venture capital investment. The funds differ in
several areas:
1. The amount of money that they manage, from tens of

millions of dollars to over a billion dollars.

2. Their area of specialization: Internet, communications,
biotechnology etc. The funds' managers need to have a
very high level of expertise, in view of the fact that the
forefront of technology and the realization of its
potential is involved.

3. Risk dispersal between different fields of investment
and companies in the same area.

The USA leads in the number and size of its venture capital
funds. Investments in venture capital funds there totaled $50
billion in 1999. Although the funds invest in diverse areas of
activity, the majority of their investments are centered in
Internet companies or Internet-related ventures. Some $30
billion were invested in this area in the USA during 1999. 
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exemption in a company merger. In the globalization era,
an exception from worldwide norms in different areas leads
to the shifting of economic activity, a fact that is especially
poignant in the area of high tech.

The tax regime in Israel is territorial, that is, the location of
a company's activity and listing is the determinant factor. It
is therefore relatively easy to conduct economic activity in
Israel despite the inconvenient tax environment, because it
is possible to build a corporation in a manner that will
subject it to the minimum exposure to Israeli taxation - as
apparently happened according to the media reports on the
recent Chromatis transaction. In view of the liberalization
of the foreign currency controls, taxation on a territorial
basis is anachronistic and there is an intention to move to
taxation on a personal basis, whereby a resident of Israel
will pay tax on his entire worldwide income. The transition
from territorial taxation to personal taxation will worsen the
damage caused by the failure to adapt the tax system to the
requirements of the high tech industries. This is because
taxation will be more effective and the opportunities of
evading it by listing abroad while conducting actual
economic activity in Israel will decrease. Paradoxically,
therefore, this change will increase the need to adapt the
tax system to worldwide standards.

At the individual level, another taxation issue affecting high
tech concerns the taxation of benefits that are provided by

means of allotting capital to employees. High tech
industries tend to provide a considerable proportion of
employee remuneration via the allocation of capital in the
form of shares and options. This enables companies to
employ personnel at a relatively low current cost, when the
companies' earnings are still low, and to give employees an
incentive through the opportunity of earning substantial
income in the event that the company is successful. Here
too, a tax burden that is greater than the level accepted
abroad leads to the diversion of activity abroad. The current
level of taxation on the allocation of securities is high, and
its parameters are also unclear. In the present situation, tax
is sometimes imposed at the stage when the options granted
are not marketable, creating a liquidity problem with
respect to the payment of the tax. The allocation is
sometimes in the securities of a related company, in which
case equal conditions should be offered if the securities are
of companies belonging to the same consortium. 

The Public Committee for Income Tax Reform (the Ben
Bassat Committee) addressed these issues. The committee's
recommendations propose that when securities are
deposited with a trustee, the employee will only be taxed
when realizing the securities, and the income in respect of
the securities will be taxed partly on the basis of the
employee's marginal rate of tax and partly on the basis of a
reduced rate of tax of 25% (the proposed rate of tax on
capital gains). The minimum holding period of two years
will be abolished. The benefit to the employee will be
recognized as an expense to the employer. In contrast to the
practice abroad, capital gains in Israel are taxed on the
basis of real earnings minus inflation. Even with the low
rate of inflation in Israel during recent years, this confers an
element of advantage to the tax bracket schedule in Israel
compared with that abroad.  Another issue to be considered
is the steepness of the tax function for individuals in Israel,
to the extent of high marginal rates of tax on medium levels
of income. Since the level of employee remuneration in the
high tech industries is high for the Israeli labor market, the
tax burden on medium and high income is large and impairs
activity. The planned reform in the income tax system is
intended to deal with this problem, and reduce the tax
burden on the middle-income groups.  

Venture capital funds: Much of the growth in investment in
high tech has derived from venture capital funds. In order to
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ensure that part of the benefit from high tech activity
remains in Israel, it would be desirable for part of the
overall investment to be made by Israeli funds. Here too,
the tax burden will have to be similar to that abroad. The
rate of tax on venture capital funds currently amounts to
20%. Although this is a low rate, the payment of tax at that
rate involves the receipt of approval that prevents the
exploitation of tax benefits relating to double taxation
treaties, minimum investment amounts and the
establishment of a permanent organization in Israel etc.
This is  therefore another area where the tax regime hinders
activity in the high tech industries.

Source: Bank of Israel

High-Tech Industries

Traditional Branches

Other Branches

Classification Problems
and Statistical Recording

The large sums of money connected with the high tech
industries lead to numerous questions in the area of
statistical recording and classification, to which clear-
cut answers are not always available. It is very
difficult to estimate the added value deriving from a
start-up. When a company has current sales activity or
is creating tangible capital, it is relatively easy to
estimate its contribution to GDP. But what happens
when a company is sold and it transpires that during
its lifetime, the company created added values (new
technology, patents) that were far higher than
recorded, as reflected by the volume of sales? If the
original estimates prove to be too low, the Central
Bureau of Statistics has to retroactively adjust its
estimates for previous years.

Another problem is the issue of transaction
classification. In many cases, the purchase of an
Israeli company by a foreign company merely involves
the sale of knowledge and/or technology to the
purchasing company. In such cases, the question arises
as to whether this is an export transaction or a direct
investment in Israel. The manner in which the
transaction is classified will naturally affect various
items in the balance of payments, most notably the
current account deficit, although in the final account,
the external debt will usually come to the same figure.
The purchase of Mirabilis by AOL is an example of a
transaction that was recorded as an export rather than
a direct investment, because Mirabilis actually sold its
knowledge and reputation to its parent company
abroad, although it continues to operate in Israel.
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