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CHAPTER 1

Introduction

The summer of 2011 saw Israelis pour into the streets in a wave of mass
protests and street encampments in an often inchoate but heartfelt call
for a society that better served its constituents. The protests came in
the wake of the Arab Spring that had erupted across the Middle East in
the months before and in many respects foreshadowed the Occupy Wall
Street rallies that would begin shortly afterward in the USA and Europe.
But the Israeli movement was very much in a sui generis phenomenon.
A Facebook protest against the rising price of cottage cheese, a food
that is a staple of the Israeli diet and for many is a symbol Israeliness,
quickly grew into a consumer boycott. Street protests followed after a
25-year-old film editor pitched a tent in Tel Aviv’s Habima Square to
protest her inability to find affordable housing in the city. She was joined
by others creating a tent city that rapidly spread up and down adjacent
Rothschild Boulevard. Next came a series of rallies in Tel Aviv and else-
where around the country that at their peak in early September drew
close to half a million people in a country of about 7.5 million.! By
then, the grievances had widened to encompass rising home prices and
the high cost of living generally, the ineffectiveness of government, and
growing inequality, not just in terms of income but in apportioning the
burden of taxes and army service.

The character of the protests was something new for Israel. As much
as they were subject to debate among the protesters themselves, the
grievances principally addressed the concerns of the country’s middle
class, not of the poor or of the traditional interest groups around which
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Israeli politics is usually arranged—ultra-Orthodox Jews (Haredim),
West Bank settlers, Jews of Middle East and North African origin,
and the country’s Arab Palestinian minority. The middle-class charac-
ter of the protest was symbolized by a series of demonstrations during
the summer by young parents with their children dubbed the March of
Strollers. A survey by the Israel Democracy Index (IDI), conducted in
the wake of the protests, provided quantitative evidence of the protests’
middle-class character. An annual measure of public attitudes toward
government, society, and current affairs, it found that more than a quar-
ter of all Israelis said they personally participated in the protests during
the summer of 2011.2 That figure, of course, is based a self-reported
information and probably overstates the actual level, but given the actual
turnout at the protests during that summer there can be little doubt that
they drew a large part of the population. The IDI survey found that the
crowds who gathered in Tel Aviv and other cities that summer were in
the main from Israel’s middle- and upper-middle class. It found that
among those who said they participated in the protests, the highest
rates were those claiming “income slightly above average” (40.0%) and
“income well above average” (32.2%).3 The lowest rate was among those
reporting “income well under average” (16.5%).

Another important aspect of the Israeli social justice protests was
that in contrast to their counterparts in the Arab world or in the USA
and Europe they came amid a period of seeming peace and prosperity
for the Jewish state. The last major spasm of violence that Israel had
been forced to contend with was Second Intifada, which claimed more
than 1000 Isracli and 5550 Palestinian lives, but by 2004-2005, it had
wound down. In the following six years, Israel fought the 2006 Lebanon
War and the 2008-2009 Operation Cast Lead offensive against the
Palestinian-ruled Gaza Strip. But by Israeli standards, they were of no
consequence—short conflicts that had no long-term economic effect and
little psychological impact. Indeed, few if any of the voices of that sum-
mer were calling for Israel to reach an agreement with the Palestinians
on the assumption that Israel’s perpetual state of war was an unaccept-
able economic burden that peace could solve. The economy had been
enjoying unbroken growth since 2003, including the worst years of the
global recession in 2008 and 2009. During the majority of those years,
economic growth exceeded 4% annually and came close to 6% in two of
them.* As the social protests were erupting in the third quarter of 2011,
the unemployment rate had fallen to 5.5%, close to its lowest level in
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decades. Over the two decades prior to the 2011 social justice protests,
Israel’s per capita income climbed into the ranks of the world’s richest
countries to reach $31,470, close to the average for European Union
countries.® Life expectancy on average for Israclis was about 81.5 years in
2009, among the highest in the OECD.® During the years 2003-2012,
the IDI’s annual poll asking Israelis to assess the country’s “general situ-
ation” saw the percentage responding “very good” or “pretty good” rise
from 11.1 to 38.1% (although it should be noted that those answering
“so so” remained the single largest category).”

In most respects, nothing has changed since 2011: The economy has
continued to show strong top line economic growth and has demonstrated
an enormous capacity for creating jobs. Real GDP growth averaged 3.8%
annually in the years 2003 through 2014, well over twice the average for
countries belonging to Organization for Economic Cooperation and
Development (OECD).3 The unemployment rate was 5.3% on average in
2015, its lowest in three decades, even as more people entered the work-
force and was much lower than the OECD average of 7.9%.° Long-term
unemployment was 1.9%, the third lowest on the OECD. All of this marked
a signal achievement for a country that has few natural resources, bears
heavy defense costs, and lies in a regional of perpetual political instability.
Just a generation earlier, few Israelis had any expectations that they would
achieve Western levels of prosperity anytime in the foreseeable future.

The social protests faded out in the autumn of 2011 and efforts to
revive them the following spring and summer failed. But that should not
detract from their significance because they represented an economic
and social angst that justifiably remains very much present in Israel. On
a wide range of social and economic indicators, the country’s perfor-
mance relative to the world’s wealthiest economies, which is properly
Israel’s benchmark, has been poor. On a per capita basis, Israeli economic
growth has outpaced OECD countries by a narrower margin of about
1.9 to 1 annually on average during 2003-2014.10 Isracl has narrowed
the per capita GDP gap with the wealthiest OECD countries over the
decade to 2014 by about a third, but in labor productivity it lags far
behind and the gap has changed little, which points to structural prob-
lems the economy has yet to solve.!l At 18.7% of the population, Israel
had the second highest income poverty rate among OECD countries
in 2013, and was well above the OECD average of about 11%, despite
more than a decade of slower economic growth and much higher job-
less rates in Europe.!> Among all Israclis currently employed, some 37%
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reported that they found it “difficult” to live on their current income
and 12% said they felt poor.!3 Israel society is characterized by unusu-
ally wide income inequality: Measuring the ratio between people in
the highest and lowest income deciles, Israel is among the most une-
qual societies in the OECD. Only Mexico and the USA showed wider
gaps.!* While Israclis suffer unusually high housing costs, they also suf-
fer more crowdedness (1.16 rooms per person on average versus 1.7 for
all the OECD).'® The Israeli middle class, as defined by families earning
between 75 and 125% of the country’s median income, had been shrink-
ing and on the eve of the social protests constituted barely half the popu-
lation.1® The cost of living for Isracli families, as a spate of media reports
showed during and after the protests, is high relative to Western Europe
and the USA, with identical products costing more for the Israeli con-
sumer than his American or British counterpart despite his lower spend-
ing power.1”

Israeli schools have failed to deliver an education commensurate
with the needs of an economy whose main resource is its population’s
intellectual capital. In the OECD’s PISA test, which is used to evaluate
national education systems around the world, Israelis routinely score at
the bottom of the world’s developed economies despite their country’s
obvious successes in science and technology, such as patents per capita
and global rankings of research universities. In the 2012 test, the aver-
age student in Israel scored 474 in reading literacy, math, and sciences,
versus the OECD average of 497.13 Isracl’s high levels of income ine-
quality percolate down into the schools, where lower socioeconomic sta-
tus translates into some of the widest disparities in PISA math scores
among OECD countries.!® Indeed, Isracli education seems to be char-
acterized by a reliance on the personal initiative and skills of its best
students and teachers from pre-school through the universities to suc-
cessfully navigate a system that is bureaucratic and inefficient, a situation
anecdotally evidenced by the strong performance of the universities in
global rankings even as the government has starved them of funds over
the past two decades.

One measure of the extent of personal dissatisfaction of Israelis, in
particular the absence of economic opportunities, is the extent of emi-
gration. During the long years of economic malaise in the 1970s and
1980s, emigration from Israel was very high. As the economy recov-
ered in the 1990s and into the twenty-first century, the pace slowed,
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not counting the phenomenon of newly arrived Russian immigrants
returning home after a few years in Israel. By one estimate, the number
of native-born Israelis living abroad is not exceptionally high relative to
other developed countries (5.85% of the population, versus a median of
4.9% for countries belonging to the OECD).2? But the profile of Israclis
living abroad is revealing, especially for an economy where the best and
largest number of opportunities are conventionally thought to be in high
technology and other knowledge-based industries. In the USA, Israeli
immigrants are on the average younger and are more highly educated
than the population at home. Indeed, the educational level of Israelis
living in the USA surpasses non-Hispanic Americans, and their earnings
surpassed their American-born peers a few years after they arrived.?!

In short, Israel’s economy has made remarkable strides in the past two
decades, but in many respects it has failed to achieve the economic and
social parameters of the world’s wealthiest economies.

Some of this can be laid to the fact that Israel faces unusual, if not
unique, challenges to economic growth and social development. Among
them is the high cost of security and political uncertainty, an inescapable
consequence of its regional setting in the Middle East. In the absence
of any conventional powers on its borders that have the ability and/or
will to fight Israel, Israel’s existence is less threatened than any time in
its history. But the array of unconventional forces in Lebanon, the Gaza
Strip and Syria with the rise of Islamic movements, Israel is faced with
repeated micro-security challenges that manifest themselves in the form
of short but frequent missile wars. Over and above the security issue,
Israel has had to forge a society from successive waves of immigrants,
representing a wide range of cultures, education, and social develop-
ment over its 70 years. That has required a vast investment not only
in creating jobs, constructing housing, and developing infrastructure
but also in integrating disparate cultures into a single society. On the
whole, this process of “immigrant absorption,” as it is known, has been
successful, but two homegrown social challenges have emerged in the
last decade among the growing minorities of ultra-Orthodox (Haredi)
Jews and Israeli Arabs. For differing reasons, both groups participate
in the labor force at much lower levels than other Israclis and suffer
much higher rates of poverty and lower rates of education.?? Among
Haredi men, 53.7% of the adult men were working in 2015,%% while
among Isracli Arab women, the rate was 22% in 2011.2* By compari-
son, the rate for other Jewish males in Isracl was 90.8% and for Jewish
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females 80% in those years. Neither minority has been equipped with
the skills and education required to work in an advanced economy. The
problem is magnified by the inability of Israel to integrate either group
into wider society—sharing its values and aspirations—a critical failure
in an economy that is so highly reliant on intellectual capital and social
solidarity.

Apart from the unique factors of security, immigration and the social
integration of Haredim and Arabs, Israel has shared the same challenges
other developed economies are contending with as they move away
from the economic model of the twentieth century, where the indus-
trialized economies of the West mass-produced goods for a consumers
enjoying ever-growing incomes and social equality. Under this system,
where market forces failed, governments were ready and willing to step
in to ensure minimum standards of living as well as access to health
and education. The system began to come apart as early as the 1970s.
Competition from Asia destroyed many manufacturing industries and
forced others to reduce costs and payrolls to remain competitive. In an
effort to restore competitiveness and growth, governments began to
pare back their involvement in the business sector, removing or reducing
many regulations, privatizing state-owned businesses, and scaling back
income-transfer programs that had helped ensure growing income equal-
ity. Measured by the Gini coefficient, which gauges equality (using a scale
of zero to one, with zero being the most equal), OECD countries saw
their average score rise about 10% from 0.29 in the mid-1980s to 0.316
in the late 2000s.2° Israel’s Gini coefficient also rose in those years by an
even sharper 12% from 0.33 to 0.37.2¢ Unlike much of the West, industry
always accounted for a smaller proportion of the economy in Israel than
services, and there was no heavy industry to speak of at all. But Israel did
have a high degree of unionization in the first three decades of the state
and other government measures were taken that ensured a high degree of
income equality. But, like elsewhere in the West, Israel’s system began to
unravel in the 1970s and 1980s, with the decline of old industries such as
textiles and its inability to create a globally competitive economy.

In the place of dying industrial economies, policymakers in the West
and the more advanced economies of Asia have looked to knowledge
industries as a successor model—a means of ensuring sustained economic
and productivity growth that, in turn, generates well-paid jobs through
the development and creation of high-value-added products and ser-
vices. All of these are qualities that the developed economies of the West
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can offer in greater abundance than the rising industrial economies of
Asia. The problem for this strategy is that it is not at all clear that knowl-
edge businesses can provide the same scale of employment and income
equality as the great manufacturing businesses of the twentieth century.
One glaring example is Apple, which in many respects epitomizes a
knowledge-based company in the early twenty-first century. Apple gen-
erates huge profits, which in 2012 amounted to $400,000 per employce.
Those profits were derived mainly from the knowledge and skills of its
US workforce, which comprises in the main engineers, designers, and
other high-skilled people.?” Yet Apple in 2012 employed just 43,000
people in the USA (and 20,000 overseas). That was just a fraction of over
400,000 American workers at General Motors in the 1950s or the hun-
dreds of thousands at General Electric in the 1980s. The bulk of employ-
ment at Apple has been moved to outside contractors, whose combined
payrolls amounted to some 700,000 people who build and assemble its
iPads, iPhones and other products. For reasons of cost as well as indus-
trial capacity, almost none of them work in the USA. While those 43,000
American Apple employees work under excellent conditions, as measured
by pay, job satisfaction, and other conditions, there were many other
Americans who had no access to the value-added created by Apple. In
the second decade of the twenty-first century, there is a growing realiza-
tion that the knowledge economy produces losers as well as winners.
Knowledge economies are those where information and intellectual
resources are the primary generators of growth and value-added, coming
in place of agricultural and industrial production that had traditionally
played that role. The foundation of a knowledge economy is investment
in research and development, creation of human capital through educa-
tion and training, knowledge sharing, and an efficient system of ensur-
ing knowledge rights (patents).?® Start-up companies are at the apex
of the knowledge economy—the institutions that make use all these
elements while conversely embodying few of the elements that go into
older production-based economies. Together with California’s Silicon
Valley, Israel emerged in the 1990s as a global center of innovation in
computers and communications technology and was an early adopter
of the start-up company as business model and catalyst for developing
and commercializing new products and services. Thus, Israel’s thriving
start-up sector would seem to make Israel a knowledge economy of the
first order. However, closer examination of the components of a knowl-
edge economy tells a different story. Berglind Asgeirsdottir lays out the



8  D.ROSENBERG

four pillars of a knowledge economy?® against which INSEAD’s Global
Innovation Index for 20123 and some other measures provide a quick,
it crude, performance rating for Israel. All of these are examined in
greater depth in subsequent chapters. A short summary follows.

The first of the four pillars is innovation, which Asgeirsdottir meas-
ures by such factors as levels of research and development spending and
patent filings. Israel has certainly demonstrated a strong capacity in all
these areas, both in terms of resources directed at innovation, such as
R&D spending, and in results, as measured by such parameters as pat-
ents and the creation of start-up businesses. Israel ranks No. 1 globally
in the INSEAD survey for gross expenditure on R&D (GERD). Israel
was No. 7 in the INSEAD rankings of Patent Cooperation Treaty (PCT)
applications per billion dollars of gross domestic product.3! In terms
of knowledge diffusion, Israel ranks 12th in the world, according to
the INSEAD survey—sixth for computer and communications service
exports and 15th for net foreign direct investment outflows. All told,
Israel ranks sixth in the world by INSEAD’s definition of knowledge
creation. Asgeirsdottir notes that innovation has forced faster product
cycles, which means that a country’s innovative capacity is also gauged
by the extent to which its companies seek new ways of acquiring innova-
tion via links to universities, mergers and acquisitions, and/or alliances
with each other. In that respect, as well, Israel’s high-tech industry—
as distinct from the country’s other business sectors—has leveraged its
knowledge resources quite well. The sector is dominated by small R&D-
focused companies, whose technology prowess can be measured in lieu
substantial sales by their ability to attract large amounts of cross-border
investment from technology multinationals and foreign venture capital.
By virtue of its small home market, Israel is by its very nature global,
forming cross-border links through strong ties with Silicon Valley and
other technology centers and alliances with overseas companies. Its uni-
versities and its defense establishment are important sources of innova-
tion. In the 2004-2013 period, between 25 and 110 Isracli high-tech
companies were either merged with or acquired annually, nearly all of
them by foreign firms, although the fact that these companies were in
the main tiny means that the average deal sized ranged from as little as
$30 million some years to no more than $120 million in the best years.3?
Its high-tech companies tend to list overseas, mainly on the Nasdaq,
rather than on the Tel Aviv Stock Exchange to enhance their “global”
credentials from the perspective of investment, customer recognition,
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and branding. In 2003-2012, Israeli tech companies raised $1.69 billion
in 25 initial public offerings in the USA and another $1.16 billion in 23
IPOS in Europe, while raising just $493 million, spread across 55 com-
panies, in Tel Aviv.33 More than half of all venture capital investment in
Israeli start-ups is made by foreign funds and the lion’s share of capital
deployed by Isracli VCs comes from overseas.3*

The second pillar is the use of new technologies by business and gov-
ernment, including those outside high-technology industries. By this
measure, Israel as a whole has lagged its peers in the West. Companies
outside of Israel’s high-tech sector tend to be focused on the domestic
market, where competition is limited by market dynamics or government
regulation. Under the circumstances, there is little incentive to adopt
new technology as a means of either increasing productivity or creating
a competitive edge. In government, including the state-owned indus-
tries that play a major role in the economy, there is similarly little incen-
tive to make use of new technologies. Many of the parameters that are
used to illustrate Israel’s knowledge-economy credentials, such as R&D
spending as a percentage of GDP and knowledge-intensive employ-
ment (where Israel ranks 15th) reflect the resources concentrated in a
small sector of the economy and the outsized presence of R&D centers
operated by multinational companies. In INSEAD measures that seek to
capture business sophistication in broader terms, such as trade and com-
petition, Israel ranks No. 40, with a relatively low percentage of the eco-
nomic output going to imports (ranked 91) and exports (73).%5 Israelis’
perception of the intensity of local competition ranked it at 25 in the
world in the INSEAD survey. Vis-a-vis government, Israel ranks high in
terms of online government services (15) and the use of the Internet to
provide government services (7), but the government scores poorly on
broader issues, such as the regulatory and business environments it has
created (62 and 25, respectively). This does not mean that the rest of
Israel’s economy is bereft of knowledge assets; indeed, some areas, such
as the defense industry, are rich in them. Individual companies and some
smaller sectors are as well. But as a rule businesses outside of the high-
tech industry rely to varying degrees on other assets, typically access
to natural resources, or a monopoly or near-monopoly position in the
domestic market, and /or a favorable regulatory environment.

The third pillar Asgeirsdottir talks about is human capital, namely the
knowledge, skills, and competences of the working population critical
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for developing a knowledge economy. She notes that there is an estab-
lished relationship between human capital and labor productivity, such
that the first two pillars of innovation and new technology are not effec-
tive without a stock of trained and qualified workers. By INSEAD’s
measure, Israel ranks fourth in the world in human capital and research,
but that reflects its high rankings in the more rarefied segments R&D. In
terms of primary and secondary education, Israel scores poorly on pub-
lic expenditure per pupil as a percentage of GDP per capita (61) and on
PISA tests for reading, math, and science (39). For the percentage of the
population enrolled in any institute of tertiary education, it ranks 43. On
non-education measures, Israel’s ranks surprisingly low. Access to infor-
mation and communications technologies (ICT), as measured by fac-
tors such as Internet users and mobile broadband subscriptions per 100
population, Israel ranks in the INSEAD survey 19th. It ranks 21st for
ICT access. Not all of Israel’s rankings in the INSEAD are terribly poor.
In online creativity, for instance, which gauges such informal activity as
Wikipedia edits and video uploads on YouTube, Israelis are remarkably
active (ranking, respectively, fifth and ninth in the world, respectively, on
a per capita basis). Taken against the relatively low ICT usage, it sug-
gests that Israelis’ creative abilities are limited to a small but intensively
active part of the population, much as in business the intense focus on
R&D is concentrated in a single sector of the economy. Overall, for an
economy that is more reliant than others on its intellectual capital Israel’s
ranking in innovation is not especially impressive. As Chapter 7 shows,
Israel’s schools contribute relatively little to preparing its young for life
in a knowledge economys; rather, as Chapter 8 explains, it is cultural and
other characteristics that make the country an ideal breeding ground for
start-up companies.

Asgeirsdottir’s fourth pillar is what she calls enterprise dynamics,
which comes principally from newly created firms. Start-ups in technol-
ogy and other fields are responsible for a disproportionate amount of
innovation and account for an increasing share of private sector R&D
and patent activity in the USA and some OECD countries. Additionally,
she cites social and organizational changes that have accompanied the
rise of the knowledge economy, which put a greater emphasis on team-
work and flatter management structures that demand greater initiative
and personal responsibility on the part of lower-level employees. Many
of these qualities have traditionally existed in Israeli society and became
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an integral part of business and other organizations. That has fostered
Israel’s transition to a knowledge economy and its particular emphasis
on the start-up company, which embodies all these new business dynam-
ics. But in the enthusiasm to adopt the ideals of a knowledge economy,
it can easily be forgotten that large organizations require a degree of
discipline, rules-based procedures, and hierarchy to manage a large and
complicated array of resources, ranging from employees to capital to
production and logistics. In these areas, Israel has been demonstratively
less successful to the extent that arguably two economies exist side by
side—one that is internationally competitive by employing innovation
and technology and a second that is geared to the domestic market and
relies on monopolistic markets and regulation. Indeed, the Israeli busi-
ness environment is difficult for new and small businesses, start-up com-
panies being the prominent exception. The rate of entrepreneurship
overall remains low, with just 10% of the adult population saying they
were engaged in a newly established enterprise, 36th of 67 countries
surveyed.3%

Asgeirsdottir does not cite it as a pillar of the knowledge economy,
but the growth and development of an industrial cluster—a geographic
concentration of businesses, suppliers, and associated institutions like
finance and universities focused on a particular industry—seems to be as
critical factor for high technology as it was in the past for other indus-
tries. This would seem counterintuitive in the Internet age, in particular
in regard to an industry that itself was built on information and commu-
nications technology and by its nature an early adapter and heavy user.
But the evidence of the importance of clusters, which brings together
academics, entrepreneurs, engineers, and investors, as well as the physical
infrastructure of office space, easy transportation, and even cultural and
entertainment offerings, is overwhelming.?” In that respect, Israel has
built a hugely successtul cluster, as evidenced by its No. 5 ranking in the
global Start-Up Ecosystem Ranking for 2015 of 20 centers.3® Outside
the USA, it is the No. 1. The report captures on a micro-level the
importance of geography, or more exactly proximity, in start-up culture.
“In-person conversations lead to innovation, especially for early-stage
start-ups where the strategy is likely to change three times between 9 a.m
and 5 p.m, and the best work is often done by a core team after mid-
night over late-night pizza delivery. Success requires moving fast and piv-
oting even faster, in a race to find product/market fit before the money
runs out. Often there is precious little time to send thoughtful updates
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to far-flung employees or account for multiple time zones. Look at the
office layout of early-stage start-ups and often you won’t even find desks
separated. Instead, the whole team sits around one large table so they
can all hear every conversation and informally stay on the same—fast
moving—page.”3?

The Isracli start-up phenomenon is a consequence of two factors.
The first is the country’s intellectual capital. Long before the country’s
high-technology industry emerged, Isracl and before that the pre-state
Jewish community, commonly known as the yishuv, had created the basis
for a knowledge economy. Universities and other institutions of higher edu-
cation were established and prospered in a poor and underdeveloped econ-
omy that struggled to find an outlet for their graduates’ training and skills.
Many of the immigrants who arrived starting at the turn of the century were
well educated by the standards of the day. That phenomenon was reinforced
in the 1930s, with the arrival of German immigrants escaping Nazism, and
against in the 1970s and 1990s with two waves of immigrants from the
Soviet Union. Their skills were first put to work by the British, who were
then ruling what was Palestine, during the Second World War and again in
the 1960s and 1970s by the domestic defense industry, which focused its
efforts on electronics and communications. By the time the 1990s telecom-
munications revolution arrived, Israel had the human capital to exploit it.

The second, and arguably the more important of the two compo-
nents, is the role of a special breed of entrepreneurialism that has devel-
oped in Israel. It is characterized by the same culture of risk-taking seen
in Silicon Valley and other technology clusters, indeed anywhere where
a new and untried industry is emerging. But Israeli entrepreneurialism
in technology is also animated by a strong commitment to teamwork
and a culture critical of and resistant to rules, conventions and hierar-
chy. For the majority of Israelis who have served, the army provides an
early and formative experience in identifying problems and solving them,
not just for those serving in elite technology units but in combat units
as well. Measured by the usual criteria of formal educational achieve-
ments, Israel’s human capital is outstanding, but not superior to coun-
tries that have not succeeded in creating a start-up culture on the same
scale and intensity. Instead, it is Israeli society’s entrepreneurial qualities
that have leveraged its intellectual capital into innovative technology.
What is remarkable about the concentration of intellectual capital and
entrepreneurism in Israel is how culture-specific it is. Unlike California’s
Silicon Valley and other leading global technology clusters, the Israeli
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industry has no sizable number of foreign entrepreneurs or engineers.
Israel does not serve as a magnet for entrepreneurs and engineers from
around the world; rather, its success is very much reliant on a unique cul-
tural brew generated from within Israeli society. Israel’s high-technology
industry is entirely Israeli as discussed in Chapter 8.

But these human capital resources have not been applied across
the entire economy, which is, in fact, two separate economies—one of
start-up companies very much engaged in the global economy and com-
peting successfully in it, as measured by the industry’s ability to attract
cross-border capital and integrate itself into the global supply chain pri-
marily as a source of research, development, and innovation. The other,
which accounts for a much larger part of Israeli output and employment,
comprises industries geared toward the domestic market, character-
ized by a lack of competition, low levels of innovation, and productiv-
ity as discussed in Chapter 7.%0 Of course, there are segments of the
Israeli business sector that belong to neither of these economies—big,
export-oriented companies whose business is outside the information
technology and communications industries that are outside the core of
Israeli high tech. But these segments, while sometimes contributing con-
siderably to the overall economy, do not typify it. They are more likely to
be the product of one person’s vision and abilities rather than the natural
outgrowth of Israel’s social, economic, and regulatory environment.

Nor have these human capital resources been applied effectively
in Israel’s high-tech sector. Israel’s industry is routinely compared
to California’s Silicon Valley, but the human and business geogra-
phy of California’s technology cluster are very different than Israel’s in
one important respect. Both spawn new enterprises with large stocks
of venture capital and supply of ready, experienced entrepreneurs to
exploit it. But Silicon Valley has not just generated a stream of start-up
companies and innovative, sometimes revolutionary new products and
services, it has also created most of the biggest and most important
companies in the industry. Not just flagships like Apple, Google and
Facebook, Amazon and Hewlett Packard, but hundreds of others medi-
um-sized to large multinationals that are the dominant players in their
particular market. They employ not only young engineers and entrepre-
neurial CEOs but many more people who are required to demonstrate
less personal vision, insight, analysis, and endeavor but neverthe-
less contribute to the enterprise and play a critical role in the industry.
These people fill jobs like sales engineers, marketing executives, finance
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professionals, and a host of others that keep a large enterprise running.
In Israel, two decades since high technology has emerged as a distinct
industry, companies of this scale and range are few and far between.
Israelis acknowledge this phenomenon and the most optimistic among
them point to signs that the industry is maturing and that larger enter-
prises with fundamental technology, experienced management and long-
term business strategies will emerge. However, that transition will not
occur so easily, if at all, because the very same characteristics that have
enabled the rise of Israel’s start-up culture, as described in Chapter 8,
perversely prevent it from fully exploiting its innovative abilities.

Israel has become a knowledge economy over the past two decades
only in the narrow sense that it has developed a globally competitive
start-up sector focused principally on the development of information
technology and, more recently, life science companies. But most of the
economy has not been part of this process. Moreoever, Israel’s start-up
sector is suffering the Apple phenomenon, albeit on a much smaller
scale, in its inability to generate enough high-quality jobs to ensure
improving levels of social and economic equality whose impact is felt
through the entire economy. This book seeks to chart the history, struc-
ture, and factors behind this phenomenon and to explore its outcomes.
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CHAPTER 2

Origins

Israel’s economy and society more than most, maybe all, others is very
much an act of will by those who began the work of creating it more
than a century ago. The land to which the earliest Zionist pioneers
aspired offered little in the way of natural resources on which to develop
either agriculture or industry. The traditional economy of the indigenous
Palestinians served as neither a foundation nor a model for the European
Jews who began arriving in the final two decades of the nineteenth cen-
tury. The Jewish settlers brought attitudes and ideas with them whose
aim was to break free of the structures that had characterized Jewish eco-
nomic life in their homelands. In effect, they turned the Marxism that
many of them espoused on its head: The institutions and relationships
they created didn’t give rise to an ideology, rather their evolving ideol-
ogy molded a society created by force of their will.

Many of the hallmarks of those early years, which stretched from
the 1880s into the first decades of the Israeli state in the 1940s and
1950s, have little bearing on the knowledge economy that subsequently
emerges, but others very much do so. The early Zionists believed
strongly in the value of manual labor, of returning to the land as agri-
culturalists, and in socialism, little of which would be relevant a century
later to Israel’s high-tech economy. But they also evolved a deeper ethos
that proved to be a powerful shaper of Israeli society’s capacity for inno-
vation. It was characterized by an enormous capacity for invention and
re-invention; self-criticism; egalitarianism; an unusual and often conflict-
ing dual loyalty to the self and to the group; resistance to the authority
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of people, ideas, and social conventions; and a sense of national purpose.
The diaspora from which they sprung had created a culture of organiz-
ing on the fly because the Jews in exile were perpetually in a situation of
chaos and uncertainty. Jews and now Israelis created a culture of imple-
mentation, which would be utilized with enormous effectiveness as they
confronted the multiple tasks of developing an economy and political
institutions while reluctantly engaging in a war with the Palestinians.
Those values, even if they expressed themselves in very different ways a
century ago, would come to the fore at the end of the twentieth century
as Israel’s start-up industry came into its own.

At the same time, there was a powerful counter-trend, which is less
storied in Zionist history and remained in the background well into
the 1980s, which viewed the Zionist enterprise in very different terms.
It had no pretensions of trying to remake either individuals or society.
Rather it saw the Jewish state serving as a shelter for diaspora Jews fac-
ing violence and oppression. Jewish society would not be a revolution-
ary; it would seek to mimic the best of modern Western institutions,
including capitalism and the development of expertise and technical
skills to develop the impending state along business and scientific lines.
As an ideology, this trend of Zionism failed to capture the imagination
of the movement’s leadership in Palestine. Nevertheless, it became a
major element in the life of the yishup, the pre-state Jewish community
of Palestine, because so many of the immigrants entering the country,
especially those coming in the 1920s and 1930s, tacitly espoused it, even
if they failed to create a competitive ideology or movement to advance it.

Although it would take a better part of a century for Israel’s knowl-
edge economy to emerge along its current parameters, its deepest ori-
gins lay in the land itself. It had virtually none of the natural resources
that traditionally underpin modern agriculture and industry. By the final
quarter of the nineteenth century, when the first European Jewish set-
tlers arrived, much of the country had been abandoned over the centuries
to swamps and desert. The few Jews already living there depended on
financial assistance from abroad (chaluka). The mainstay of economic life
for the majority of Arab population was subsistence agriculture. The Jews
of Central and Eastern Europe, who would constitute the great major-
ity of immigrants in the era before Israel was created in 1948, had good
reasons for emigrating. Apart from growing anti-Semitism in the Russian
empire, the Pale of Settlement, where the majority of Russian Jews were
confined, was under immense economic pressure. The industrialization
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and urbanization that had reached Eastern Europe in the last quarter of
the century was threatening the livelihoods of small-time Jewish artisans
and merchants at a time when the Jewish population was rapidly growing.

But by the logic of most great waves of immigration, or colonial set-
tlement, the Jews of Eastern Europe had little reason to go to Palestine.
Ruled by an Ottoman Empire in the final throes of its decline and fall, it
offered neither economic opportunity nor much relief from political and
religious oppression. While the British who took control of the area fol-
lowing after the First World War brought improvements in infrastructure
and governance, Palestine remained poor and had few economic pros-
pects. In the decades before the outbreak of World War II in 1939, some
four million Jews emigrated from Eastern Europe, but only about 4%
chose to go to Palestine.! The vast majority opted for the USA, Western
Europe, Argentina, South Africa, and Australia. The small minority
that settled in Palestine was principally motivated by ideology or by the
absence of any other choice when their gates to preferred destinations
were closed after World War 1.

The two ideological trends were in conflict with the establishment of
the earliest agricultural communities of the First Aliyah during the last
two decades of the nineteenth century.? These settlers, known collec-
tively as the Bilu (a Hebrew acronym from the Book of Isaiah for the
verse Beit Ya’akov lekbu v’nelkha, “House of Jacob, let us go [up]”),
adopted an early form of the ideology that sought to turn the Jews into
agriculturists working their own land. In fact, they had neither the skills
nor the financial resources to succeed, and their settlements faced finan-
cial collapse not long after the first of them were established in 1882.
Baron Edmond de Rothschild agreed to provide financial and managerial
aid that enabled the settlements to prosper but at the cost of jettison-
ing their ideology to run their farms along business lines. That included
the widespread use of indigenous Palestinian labor and the unwelcome
supervision by European experts brought in by Rothschild. Under the
new regime, one settlement, Zichron Ya’acov, had some 200 Jewish
farmers employing 1200 Palestinians.® Nevertheless, the socialist trend
was far from vanquished. The Second and Third Aliyot (1904-1914
and 1919-1923, respectively) not only brought a new wave of Jews to
Palestine but one animated by the political and economic thinking cur-
rent in Europe, particularly, Russia at the time. In hindsight, much of
it seems irrelevant, perhaps quaint, but it created the institutions and
ideological guidelines at the heart of the pre-state yishuv and the early
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years of the Israeli state. If their economics have little relevance to Israel’s
modern knowledge society many of their personal and social principles
surviving into the twenty-first century most certainly do and so they are
worthwhile examining.

Those who arrived in the Second and Third Aliyot were believers
first and foremost in socialism, some more influenced by Marxist ortho-
doxy than others but all sharing the view that the society they intended
to create would have neither a class of exploiters nor of the exploited.
The problem for them was that the social and economic conditions in
Palestine did not provide a natural place for people who sought to
become the peasants and workers: There was no industry to absorb
them, and as farm workers, they were uncompetitive with the cheaper,
better skilled and more docile labor offered by local Palestinians. Their
second major principle was the value of manual labor, which they viewed
not as an economic necessity foisted on them by a primitive economy
but as a source of spiritual and social uplift. They saw Jewish existence
in Eastern Europe as distorted by anti-Semitic legislation and attitudes
that had created a society of petty merchants and other occupations at
the margins of the economy who produced little economic value. In
Palestine, manual labor and building the land would be the basis of a new
Jewish society. “The necessary condition for the realization of Zionism is
the conquest of all occupations in the country by Jewish labor” was the
slogan appearing in the party newspaper of Hapoel Hatza’ir, one of the
two main Second Aliyah groups.* An important subset of the redemptive
power of work was their emphasis of agriculture, an astonishing back-
ward looking ideology given that it was an era when it was evident that
industry was the basis for the modern economies in the West and was
the chief concern of Marx himself. On the other hand, other values they
held would have an important impact on the character of Israeli society
in the following decades, among them personal austerity, a strong egal-
itarianism, and a culture of argumentation and resistance to authority.?
All of these, it seems, thwarted the rise of the authoritarianism that typ-
ically characterizes revolutionary movements and would later contribute
to many of the fundamental values of Israel’s start-up culture.

While the value of manual labor remained, it was accompanied by a
growing realization that education and expertise were critical as well.
In fact, both came naturally to the men and women of the Second and
Third Aliyot who, as much as they sought to become farm and factory
workers, were not predisposed to manual labor by origin or attitude. In
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the Second Aliyah, which would make up the kernel of Zionist leader-
ship, they were predominantly lower middle class; far fewer were from
the poorest classes that made up the majority of Eastern European
Jewry.® By the standards of the day, they were well educated, with about
a quarter having undergone some kind of secondary education and 8%
having studied in some framework of higher education. Although their
allegiance to the principle of manual labor was certainly heartfelt, many
of the leaders of the Second Aliyah in fact engaged in cultural and intel-
lectual pursuits at variance with their own self-image. After several years
working in agricultural or road-building, many went on to get univer-
sity degrees. Among them David Ben-Gurion, the founder of the state,
and Yitzhak Ben-Zvi, its second president, both acquired law degrees at
the University of Constantinople. Shlomo Zemach, the founder of the
Kadoor Agricultural School, studied literature, philosophy, and agricul-
ture in France, and Zalmar Shazar, the third president of Israel, studied
philosophy and history in Germany.” In that respect, their values merged
with those of the second great trend of twentieth-century Zionism,
which was directed toward creating a class of experts and technocrats.
The initial answer of the early Zionists to the absence of industry and
a capitalist class was to engage in class warfare with the smallholders of
the First Aliyah and await the day when enough capital would accumu-
late to create a capitalist class they could oppose. To their credit, they
realized quickly enough that the Marxist models they had arrived with
had little application in Palestine and set about to create a series of insti-
tutions that were both innovative in their conception and remarkable for
their staying power. Foremost among these was the kibbutz, perhaps his-
tory’s only experiment in agricultural collectivism to have survived more
than a generation as a voluntary, democratic, and productive institution.
The progenitor of the kibbutz, the kvutza, was established by the Second
Aliyah at Degania in 1910, but the main characteristics of the kibbutz
were created by the Third Aliyah, which did away with family life as
well as private property and greatly expanded the size of collective farms
from a dozen or so to the hundreds. The era also saw the establishment
of many of the Israeli economy’s founding institutions—the Histadrut
labor federation—and an array of social, health, and education networks
as well as businesses and even a bank affiliated with it. As the kibbutz
did for agriculture, the Histadrut institutions provided a framework for a
working class to find salaried employment in the absence of an employer
class. Thus, the Histadrut encompassed both the institutions of labor
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and capital in a single structure. More than that, it embodied the ideol-
ogy of the Second and Third Aliyot that economic life was inseparable
from political, social, and cultural life.

Although the socialist stream of Zionism prevailed, it had its competi-
tors both ideologically and on the ground in the form of a parallel econ-
omy that began to grow alongside it starting in the 1920s. It began with
a debate within the movement over competing strategies for settling the
Jewish homeland—capitalism versus socialism—that came to a head at the
Zionist Congress of 1920. On the one side were American Zionists led
by Louis Brandeis, who wanted private investors to spearhead economic
development. They argued that the Zionist movement’s economic arms,
such as the Jewish National Fund, should limit its activities to those of
government by building infrastructure and ensuring social welfare, but
leave economic development to the private sector. Opposing them was
Chaim Weizmann, the champion of European Zionists, who argued that
conditions in Palestine were too primitive for capitalism to perform those
functions and advocated that the movement buy land and sponsor agricul-
tural settlements. More than that, European Zionists took the view that
Zionism wasn’t a business enterprise but a social revolution that shouldn’t
measure itself by return on investment or other capitalist yardsticks. In
all events, the capitalist stream of Zionism was strengthened by the next
two waves of immigration, which were driven less by ideology than by
necessity. The Fourth Aliyah comprised owners of small businesses escap-
ing growing anti-Semitism in Poland in the early 1920s. They spurred the
growth of the first cities and buttressed private sector, albeit with small
and typically undercapitalized businesses. They were followed in the next
decade by German Jews fleeing the Nazis (the Fifth Aliyah). Coming
from one of the most industrially advanced economies of the time, they
brought greater capital and skills that they used to set up small factories in
the cities. Indeed in the years 1932-1937, when the Zionist institutions
set up to realize the socialist society were suffering from underfunding,
private capital accounted for 87% of all investment in Jewish Palestine.’
The stress on agriculture by the official institutions of the Yishuv meant
that industry was largely left to the private sector to develop.

Finally, World War II would provide a critical boost to private indus-
try: British forces in the Middle East, isolated from their regular suppli-
ers back at home, were forced to rely on local factories and workshops
in the machine tool, chemical, textile, steel, and pharmaceutical indus-
tries. Shipyards for minesweepers and drydock services were built at
Haifa as were landmines and replacement parts for RAF warplanes.
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By 1945, about 41% of output of the yishuv’s economy derived from
industry, compared with 26% in 1936. Only 20% came from agriculture.’

An important factor in the rise of the Israeli knowledge econ-
omy was the unusually early and prominent role of universities in the
Zionist enterprise even at a time when the Palestinian economy had lit-
tle capacity for making use of trained graduates and the Jewish popu-
lation it was meant to serve numbered in the tens of thousands.!® The
first proposal to establish an institution of higher education was raised
at the First Zionist Congress in 1901 at a time when the Jewish popu-
lation in Palestine numbered just 50,000. As outlined in the pamphlet,
Eine Jiidische Hochschul, written by Martin Buber, Chaim Weizmann,
and Berthold Feiwel, the university would be dedicated principally to sci-
entific and technological education and research with the aim of stimu-
lating economic development.!! Their model was the German university
system that had performed much the same role in developing the coun-
try’s industry. But rather than serving as centers for training the next
generation of students to take their roles in a mature economy, the pur-
pose of the yishuv’s institutes of higher education would be to advance
economic and social development.

Remarkably, within 25 years of the pamphlet’s publication, two uni-
versities had been established—The Technion in 1924, which was
wholly devoted to science and engineering, and a year later The Hebrew
University, which was devoted to humanities but also had a big compo-
nent of sciences and medicine. Weizmann himself, dissatisfied with the
level of science being done at Hebrew University, helped form a third
institution, the Daniel Sieff Institute of Research (later the Weizmann
Institute of Science) in 1934. All three institutions were wholly or prin-
cipally devoted to research and to solving local problems. For instance,
the Hebrew University’s Geology Department was extensively engaged
in searching for underground water resources in the arid countryside
while other research focused on intensive irrigation.!? The immigrants
of the Fourth and Fifth Aliyot, sharing little of the infatuation of their
predecessors for manual labor, sent their sons to The Technion, so that
by 1940 it had produced 1000 graduate engineers, scientists, and skilled
technicians, who were employed in the war effort in the years that fol-
lowed.!® The universities were similarly engaged in defense research.
Hebrew University’s Physics Department produced quartz plates used in
tanks, planes, and radio transmitters, repaired vacuum tubes, and made
items as aecrometers, mercury switches, and measurement devices for the
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Royal Engineers. At the Technion, laboratories made gasmasks and med-
icines, and repaired electrical equipment. Its researchers developed new
processes for making cartridges, optical instruments, transformers, and
communications equipment.!#

When the British Mandate came to a close in 1948, the yishuv had the
basis for a modern economy. It certainly could not compare to the leading
industrial powers of the time in either size or sophistication but, thanks to
immigration, its local universities and the war effort, it enjoyed an unusu-
ally high level of human capital. The War of Independence that established
the State of Israel shattered much of the infrastructure that had been devel-
oped, but the human resources remained intact and would be enhanced
by waves of immigration and the growth of higher education in the dec-
ades that followed. However, before it could make full use of those human
resources, the nascent state still had considerable challenges to overcome.
The state that emerged was still at war with its neighbors, despite truces
ending the hostilities in 1949, saddling it with heavy defense costs and
political uncertainty. In the years 1948-1952, Israel welcomed into its bor-
ders some 690,000 immigrants, almost entirely from the Middle East and
North Africa, nearly doubling the population. The immigrants created a
massive burden on the economy by requiring housing, infrastructure, and
jobs. More than other waves of immigration, it comprised people with little
education and few skills, which meant that the return on the investment in
absorbing them would be low and long in coming.

In spite of the trauma of war and mass immigration, the yishuv leader-
ship, its institutions, and its ideology made a smooth transition to state-
hood. The revolutionary socialism of the earlier pioneers had long given
way to a more bureaucratic sort that emphasized nation-building rather
than class conflict. In 1948, the private sector accounted for about 60%
of total production and employed 60% of the workforce.!> State control
over the economy grew in the first two decades, but less by plan or ide-
ological imperative and more by chance or necessity. The government
ended up taking control of some of the country’s major industries, includ-
ing the plants that were eventually merged into Israel Chemicals as well
as Oil Refineries Ltd. because their private-sector owners were unable or
unwilling to maintain them. The flow of capital from the USA and later
from West Germany in the form of Holocaust reparations was channeled
through the government into state-owned enterprises and infrastructure
projects. Side by side, new industries were established by the state and
by the Histadrut to encompass defense, public transportation, broadcast
media, agriculture marketing and exports, and telecommunications. The
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government still preferred agriculture to industry (56% of the develop-
ment budget for 1952-1953 was for agriculture and water and just 11%
for industry.)!6 It only abandoned that policy in the middle 1950s when it
became too evident that farming could not provide enough jobs to employ
the immigrants who had streamed into the country earlier in the decade.

The government’s preponderant role did not make for an efficient
economy, a problem that was compounded by an ideology that looked
askance not only at profit but also at professional management as a
means of managing the economy.!” Nevertheless, economic growth was
rapid in the 1950s and first half of the 1960s, thanks to immigration,
high levels of (state-directed) capital investment, and an abundance of
infrastructure and housing challenges that the government could address
with relative efficiency. In the years 1950-1965, gross domestic product
grew an average of 10.6% annually and 5.5% on a per capita basis.

For the future knowledge economy, the 1950s and 1960s saw a rapid
expansion of the university system that kept intact their basic philosophy
and function as service providers to state and society through research
and the supply of technologically proficient graduates. The new state
needed civil servants, teachers, social workers, economists, and adminis-
trators in bigger numbers than ever to manage a burgeoning population
and take over the jobs once held by British civil servants.'® The Hebrew
University, by far the most important academic institution, responded
by inaugurating undergraduate education in 1950 as well as faculties of
law and expanding its offerings in medicine. New universities in Tel Aviv,
Haifa, and Beersheva greatly expanded the student population. In the
1990s, academic colleges were established as Israel’s population swelled
with the arrivals of hundreds of thousands of well-educated immigrants
with similar aspirations for their offspring (see below).Over the course of
the decade, the student population grew from approximately 76,000 in
the 1989 /1990 academic year to 166,000 in 1999 /2000.1°

An interesting by-product of the wave of immigration from Middle
East and North African countries was the widespread diffusion of the
ideology of technology, science, and expertise among the nascent state
of Israel’s veteran European-origin population.?® The pre-state ideology
that viewed dedication to the cause and selfless labor as more important
than expertise began to give way. In its place was something that was
less an ideology and more of a strategy that still saw its aims as build-
ing the state but redefined the necessary personal and social qualities as
skills in management, technology, and science. In the broader economy,
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oddly, those values would impinge little on the collectivist ethos from the
early days—the loyalty to the group that remains a significant factor in
Israel’s contemporary start-up culture. In a 1965 article in the Ha’aretz
daily, Shabtai Tevet asks “What happened to the Palmach Youth?”, a ref-
erence to the elite pre-state fighting force. The answer, he said, is that
the old pioneering ethos that expressed itself in politics and the military
was now being applied to the private sector, capitalism, and professional
management.?!

Practically speaking this expressed itself in a growing role for the gov-
ernment as the funder of higher education, financing the construction
of campuses, and subsidizing tuition. Secondary education was similarly
expanded to provide a population of graduates who could go on to uni-
versity study. That enabled the university population to expand rapidly
from 1027 in the 1946,/1947 academic year to 6277 in 1959 ,/1960.22
The strength of Israeli academic research, however, was not matched
in business and industry. In 1965, for instance, research and develop-
ment spending accounted for 1% of GDP, lower than any of the world’s
industrialized economies, except Italy.?? Israel counted 10 scientists and
engineers for every 10,0000 employees, which wasn’t low by global
standards, but well below the rate of the USA (25) or Sweden (22).2*
Some efforts at creating civilian technology as early as the 1960s, with
Discount Investments and the Elron Group forming companies such
as Elscint, which was an early entrant into the medical imaging field as
well as the first Israeli company to float shares for trading on the Nasdaq.
Until the 1970s, the Industry and Trade Ministry’s chief scientist, whose
office would later become a major funder of research and development
for the high-tech sector, was a part-time position.2®

It was military technology that would serve as the direct precursor of
the knowledge economy, the first industry where innovative technology
would be developed in Israel on a large scale. The industry itself dates
back to the 1950s, with the establishment of Israel Aircraft Industries
(1953) and Rafael (1952), which operated more like a research institute
than a company in its first decades and developed some of Israel’s first
computers. They were later joined by private-sector companies such as
Elbit Systems (1966) and Tadiran (1962), which were formed against
the background of a dispute over whether to invest in developing and
manufacturing platforms and systems at home or whether to rely as much
as possible as foreign suppliers. In fact, the debate was largely settled
by Israel’s inability to source weaponry overseas on a consistent basis,
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which meant that at least a certain portion had to be produced domes-
tically.2® All of these developments were given huge impetus by France’s
arms embargo on Israel shortly after the 1967 Six-Day War. At the time,
France was the chief supplier of weapons to Israel, most particularly
fighter jets, and the decision by Charles De Gaulle had a profound effect
on the country’s defense posture. The defense industry workforce grew
from 14,000 in 1966 to 34,000 in 1972 and continued growing after
1973 Yom Kippur War to bring total employment (including subcon-
tractors) to 63,000 in 1987. By then, it comprised more than 4% of the
country’s total workforce and 20% of the industrial labor force.?”

The policy of creating a defense industry based on homegrown
innovation encompassed not only the array of government and private-
sector contractors, but also the army itself, the universities and research
institutes, all of which enhanced the foundations of academic-industrial
cooperation that would become a hallmark of Israel’s technology indus-
try. The zenith of the ambitious defense program was marked by the
Lavi fighter jet program, which was launched in 1980 with significant
American financial aid and encompassed a wide range of technologies.
But the Lavi was an exception to the rule: The small size of Israel’s
domestic defense market, a highly competitive and politicized export
market in which Israel would have trouble competing against American
and European companies, as well as the limited industrial capacity of the
domestic defense industry, meant that the drive to become more militar-
ily self-sufficient focused on electronics, communications, and computers
rather than platforms such as tanks or planes.?® Thus, many of the engi-
neering skills and technology that went into military R&D could rapidly
find applications in the civilian sector where they would later manifest
themselves in the first wave of Israeli start-ups, which focused on com-
munications technology and network security and eventually made itself
felt in more distant applications, such as medical electronics.

The impact of the embargo and the drive for arms self-sufficiency
cannot be underestimated. While Israel had many of the technologi-
cal resources and the human capital to develop a high-tech industry, it
lacked the free market environment that might have put this to use in
civilian applications before the 1990s. Moreover, there was no global
market for technology and communications structured in a way that
small Israeli companies stood a chance of competing in an industry of
big vertically integrated companies, government monopolies, and heav-
ily regulated markets. This would change in the 1990s, but in the late
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1960s and 1970s, it was the urgent requirements of national security
rather than the market that served as the driving force for innovation and
development. Ordinary capitalist/entrepreneurial incentives were not the
driving force, but a sense of urgency and mission, both on a personal
and on a societal level, borne of crisis (a factor discussed in Chapter 8).
It is true that in the 1980s, defense exports, mainly of electronics and
communications equipment, had become a major component of the
economy, but the export aspect of the defense industry was a secondary
outcome of a successful drive to develop new technology and the need
to create the economies of scale needed to produce it at reasonable cost.
Israeli companies were motivated by national security and then exploited
the market opportunity that followed. Thus, although Israel’s long his-
tory of wars and its perpetual war-footing would appear to have little rel-
evance to the rise of its knowledge economy—or perhaps even act as a
deterrent—military needs were in fact the primary driver for innovation
until the 1990s.

Following the 1973 Yom Kippur War, Israel entered a period of slow
economic growth and accelerating inflation that was reaching into the
triple digits by the middle of the 1980s. There were multiple factors at
play, none of which have direct bearing on the knowledge economy that
would later emerge. However, broadly speaking they included a sharp
rise in defense spending following the war that was later accompanied by
increased social welfare spending, all of which conspired to create unsus-
tainably large fiscal deficits. More fundamentally, the business sector
dominated by the state and Histadrut could no longer meet the need
for innovation and efficiency as the economy developed and grew more
sophisticated. The era became the mirror opposite of the pre-state situa-
tion, where an undeveloped economy had attracted immigrants with edu-
cational and skills in excess of demand; now, Israel was producing a pool of
human capital with insufficient domestic opportunities to apply it and ben-
efit from it. Emigration had been a significant phenomenon all through
Zionist history, but the 1970s and 1980s saw a rise in the rate. More sig-
nificantly, large number of native-born were Israelis leaving, rather than
recent immigrants with shallower roots in the country. By 1990, the num-
ber of Israelis living abroad had reached 6.2% of the population, a dispro-
portionately large number of them highly educated and skilled people who
found that they could not exercise their talents at home.??

All of these idologies and process over the previous century served as
the deep foundation for the creation of a knowledge economy specific
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to Israel. However, the start-up economy only was able to emerge in the
1990s due to a consequence of domestic and global developments.

The first was the program of economic stabilization and reform
undertaken starting in 1985. In its initial stage, it entailed reducing the
fiscal deficit, export subsidies and import duties, suspending cost-of-
living allowances, and instituting price controls, all with the immediate
aim of bringing down inflation. A longer-term program in the years that
followed undertook to privatize Israel’s biggest companies (though to
this day not the military industries), pare back government intervention
in the economy, open up sectors such as telecommunications, finance,
and transport to competition, and liberalize foreign trade. From a peak
of 400% in 1984, inflation trended down to 20% in 1989 and 10% by
1996, and to the low single digits by the early 2000s. Given its relative
isolation from the rest of the economy, the Israeli technology sector was
affected less by the reforms of the 1980s and 1990s than other segments
of the economy, but they undoubtedly improved investor confidence in
Israel generally and created a more attractive environment for Israelis to
remain to live and work in the country.

The next factor was the shutting of Lavi project in 1987 under pres-
sure from Washington (as well as the Israel Defense Forces itself, which
preferred to buy from the USA than to finance domestic R&D). While
the cancelation of the Lavi was a big blow to the domestic defense indus-
try, the industry had already begun shrinking in the decade before as
the USA emerged as both a reliable and a generous ally, providing an
annual $3 billion or more of financial assistance as well as access to some
of its most advanced weapons technology. The effect of the cutbacks was
to trim the workforce in the state-owned defense industry alone from
43,700 in 1985 to about 23,000 in 1997.3% The Lavi’s cancellation and
the general contraction of the defense industry drove many of those engi-
neers into the civilian sector at a particularly propitious moment, which
constitutes the third major factor in the rise of Israeli high technology.

Starting in the USA and later spreading to Europe and much of the
rest of the world, the decades-old monopoly on telecommunications ser-
vices was gradually broken over the course of the 1980s and 1990s as
technological innovations undermined the argument that telephone ser-
vice was a so-called natural monopoly. In the USA, the process began
with a 1984 consent decree requiring AT&T to divest its regional oper-
ating companies and allow competition in long-distance calling, spurring



30 D.ROSENBERG

competition from firms such as MCI Communications and Sprint
Communications. Competition and the entry of new firms into the mar-
ket was re-enforced by the 1996 Telecommunications Act, which allowed
long-distance companies, as well as cable television providers and oth-
ers, to enter the local telephone business. Similar upheavals occurred in
Europe, starting in 1985 with the European Community’s Liberalization
Directives and re-enforced by the 1996 Full Competition Directive in
1996, which required all member states to have a completely liberalized
telecommunications market within two years. If Asia lagged behind the
USA and Europe in deregulation, it made up for that by rapid economic
growth and industrialization, which in turn increased demand both in
terms of spending and sophistication for telecommunications services.

Deregulation was made possible by technology, mainly digitalization,
but new technologies themselves also served as drivers in their own right.
Personal computers for home and business use became widespread over
the course of the 1980s, and in the following decade, cellular telephony
and the Internet became mass-market phenomena. This not only created
vast new markets but fragmented industries of multiple competitors and
products comprised of outsourced components. In information technol-
ogy, a handful of mainframe manufacturers who largely developed and
made their own hardware and software quickly gave way to the personal
computer makers who relied on open standards and a network of sup-
pliers and created products compatible with third-party software and
peripherals.3! In telecommunications, the industry evolved from a small
number of large makers of fixed-line telephony equipment selling to a
limited number of service providers to an eclectic and dynamic market
of mobile telecommunications, cordless telephony, trunking, and paging
services. The convergence of telecommunications and information tech-
nology as the decade progressed created even more opportunities.

For the first generation of Israeli start-ups that were created in the
1990s, the market opportunities were seemingly boundless. The com-
bined effect of deregulation and the rise of the Internet were to expand
a telecoms universe once populated by a limited number of service pro-
viders (many of them state-controlled and rigidly managed) and equip-
ment makers. The changes over the final two decades over the twentieth
century created new product and service categories, markets and players
and, indeed, served to enlarge the share of communications and infor-
mation technology both in terms of time and spending for consumer
and for business. As the supply of human capital and technology was
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becoming available in Israel, demand globally was exploding. Israel’s
industrial exports rose from $7.7 billion at start of the 1990s to $20.9
billion at the end of the decade as the share of high and medium-high
technology exports grew to account for 86% of the total in 1999 from
51%.32

ECI Telecom, one of the first-generation technology companies, in
many respects encapsulates the transition Israeli companies made amid
the twin upheavals in the domestic defense sector and the global tele-
communications industry. It had been formed in 1961 as a defense con-
tractor but by the late 1970s, it began applying the technology it had
developed to the civilian sector, most notably a telephone line doubler
that allowed two-way conversations over a single cable. There was vir-
tually no domestic market for ECI’s products, and selling equipment
abroad was extraordinarily difficult for a small, unknown company based
in a country not yet associated with technology and viewed as a secu-
rity risk.33 Nevertheless, the company did win contracts from Deutsche
Telecom and others, due to its proprietary technology and by concen-
trating on niche markets that were ignored by larger competitors, such
as France’s Alcatel. If ECI is unusual in the Israel rubric, it is because it
remained largely focused on big telecoms operators even as the telecoms
market began to diversify. But more importantly the company antici-
pated and successfully made the transition to digital technology

The fourth major factor—and one that is frequently overlooked in the
growth of Israel’s high-tech economy—is the gradual development of
peace between Israel and its neighbors. Starting with Egyptian President
Anwar Sadat’s historic visit to Jerusalem in 1977, the process has been
painstaking and slow, marked by severe setbacks and remains far from com-
plete to this day. But the process has lifted the existential security threat
that hung over Israel during its first decades and signaled an admission
by the Arab world, however reluctantly, of the country’s existence. Israel
has been at peace with Egypt since 1979 and with Jordan since 1994.
Critically, no final agreement has been achieved with the Palestinians and
there have been surges of violence, during the Second Intifada (2000-
2005) and Israel’s periodic wars with the Palestinian Hamas organization
(2008, 2012 and 2014). But the 1993 Oslo Accords were an important
step in winding down the war between the two sides by establish-
ing the outlines of an eventual settlement, allowing the Palestinians to
create the rudiments of a state in the West Bank and Gaza, and creating
a channel for the two sides negotiate.3* Isracl remains in a state of war
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with its two other neighbors—Syria and Lebanon—but neither country
as of 2016 presents a strategic threat. Israel’s enemies in terms of mili-
tary threat are no longer the Arab states but non-state actors like Hamas,
Hezbollah, and Hamas, who have forced Israel into frequent hostilities.
But these are short wars in which the economic impact is small and the
outcome of a stalemate or an Israeli victory is clear. The sole existential
threat facing Israel as of 2016 is from Iran, which is 1800 kilometers
away from Israel. Its modus operandi in terms of the cold war conflict it
has been engaging in with Israel is via proxies like Hezbollah and Hamas
and the threat of missile attack. While both are strategic threats, neither
of which has fundamentally affected the way the Israel or world business
community perceives political risk in Israel. In sum, Israel is not a member
of the Middle East community of nations and its relations with its neigh-
bors are far from normalized, but the fact of its existence is respected and
at a time of increasing regional disarray it has even become a welcomed
source of stability. The conflict between Israel and its Arab neighbors is no
longer the focus of Israel or the Arab world’s attention.3

The direct economic impact of the peace process for Israel has been
marginal, and for the high-technology sector even more so. The econ-
omies of the confrontation states are small and underdeveloped mar-
kets. Even in those countries where bilateral trade relations with Israel
exist, popular attitudes toward Israel remain hostile, discouraging busi-
ness dealings and tourism. For Israel’s technology companies, which are
in the main acting as suppliers of software, components, and sophisti-
cated equipment to other companies, there are virtually no potential cus-
tomers in the region. However, the indirect impact of the peace process
has been quite significant. It has enabled Israel to substantially reduce
its defense spending over the past three decades as the strategic threat
has gradually declined. In the 1973-1977 period, security expenditures
accounted for in excess of 25% of gross domestic product, a result of the
re-arming process following the 1973 Yom Kippur War, which had cost
the army considerable losses in materiel. By the end of 1980s, the rate
had declined to about 15%. Over the 1990s it took another step down
to just over 10% of GDP in 1990-1996 and to a 7-9% range in the sec-
ond half the decade, where it has remained since.3® The decline in rela-
tive spending on defense enabled Israel to spend more on infrastructure,
social welfare, health, and education and to reduce what had once been
an immense tax burden. In 2015, for example, the tax component of
Israeli labor costs (the tax wedge) was just 21.6%, compared with 29.6%
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15 years earlier and below the 2015 average of 35.9% on average for
countries belonging to the Organization for Economic Cooperation and
Development.3”

The peace process, together with the end of the Cold War, also had
the effect of helping to undermine the Arab boycott against Israel,
starting with the abortive 1991 Madrid peace conference and continu-
ing with the Oslo process two years later. While a ban on doing busi-
ness directly with Israel remains in force in much of the Arab world, it
is far less important than the ban against third-country companies that
do business with Israel, which has largely disappeared.3® For Israeli com-
panies, the weakening of the boycott created new customers and sup-
pliers in the West and in the emerging Asian economies. This process
was helped by Israel’s growing acceptance in the world community and
the establishment (or re-establishment) of diplomatic and trade relations
with countries that had sided with the Arabs during their decades-long
confrontation with Israel. Among the most important, China recognized
Israel in 1992 and India formalized relations the same year, while Russia
restored relations severed after the Six-Day War in 1991. Multifaceted
ties with Turkey, involving political, economic, and military cooperation,
deepened during the decade.

Finally, the security uncertainty that had suffered Israel from the
time of its founding has gradually dissipated as its place in the region
has become more secure. Its victory in the 1967 Six-Day War marked
the first time that the Jewish state was regarded by both its friends and
its foes as militarily undefeatable. Nevertheless, it remained shadowed by
frequent wars, chronic terrorism, and political attacks on its right to exist
and/or its acceptance in the community of nations. As the weakening of
the Arab boycott and the establishment of diplomatic relations during
the 1990s demonstrated, the peace process enabled to Israel to create a
network of diplomatic, business, cultural, and other ties with the wider
world that has re-enhanced its legitimacy.

Finally, Israel’s human capital resources were substantially expanded
by the wave of aliyah from the former Soviet Union. From the end of
1989 until the end of 1997, some 711,000 people arrived, expanding
the size of the labor force by 16%. But more than that, the immigrants
who arrived were unusually accomplished in terms of schooling and pro-
fessions. In the very first wave, through the end of 1993, they had an
average of 14.5 years of schooling and half held academic or manage-
rial positions before arriving in Isracl. Of those, 57,400 were engineers
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(compared with 30,200 resident in Israel in 1989) and 12,200 were
medical doctors (compared with 15,600 resident).3* The proportion of
the Jewish population with 16 years or more of schooling grew from
12.2% in 1990 to 17.5% in 1999.4° In point of fact, many of the most
skilled immigrants had training and education in disciplines irrelevant to
the needs of Israel’s emergent high-tech sector, but the industry organ-
ized a massive retaining program, involving some 20,000 people, to turn
civil and agricultural engineers into hardware and software specialists.*!

A second immigration that occurred during the decade of the 1990s
was smaller, but in many ways just as significant as the wave of Russians.
Many of the Israelis who left their country during the economy’s “lost
years” of the 1970s and 1980s found themselves in Silicon Valley, joining
emerging culture of start-up companies and venture capital, acquiring
market intelligence, and developing personal and professional connec-
tions with American business people. This connection was critical as it
added to the local pool of engineering and scientific talent a cadre of
entrepreneurs who had a deep understanding of the US market, which
was the undisputed world leader in determining the direction of emer-
gent information and communications technology. In the 1990s, Silicon
Valley, not only served the needs of a rapidly changing market but antic-
ipated them, and often drove them, with technology innovations that
created their own new product and service segments. Without an influx
of Israelis who were at home both in their country’s emerging start-up
culture and the ways of Silicon Valley, Israeli start-ups, located thousands
of miles away from the center of global technology innovation and from
their US customers, would have had enormous difficulty keeping up
with the pace of the business and technology developments taking place.
Thus, as the Israeli economy stabilized and recovered in the 1990s and
the high-technology industry began to develop, this diaspora of Israelis
would become a critical asset. Many of those diaspora Israelis returned
home to form new companies, established local research and develop-
ment centers for their American employers, and/or invested in compa-
nies in Israel, providing strategic guidance on the board level. As a result,
Israeli start-ups of the 1990s enjoyed critical links with the Silicon Valley
from the outset, creating businesses that straddled the two countries by
combining Israeli engineering abilities with access to and knowledge of
the American market. Typically, Israeli start-ups of the 1990s based their
research and development operations in Israel and their sales and market-
ing in the USA as well as their legal domicile.
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CHAPTER 3

Israel as a Knowledge Economy I

Much as France is associated with luxury goods, Italy with fine fabrics,
the Persian Gulf with oil, and (in times past) Detroit with automotive
industry, Israel has become linked with high technology. If it doesn’t
rival California’s Silicon Valley in size and scale, Israel has unarguably
emerged as one of the few places outside the USA where a critical mass
of engineers and entrepreneurs, companies, financial institutions, and
universities generate a constant stream of innovation in the core fields of
global technology, namely computers and communications. But unlike
most industrial clusters, high-tech centers—or Silicon Valleys—involve
more than a concentration of human expertise and physical infrastruc-
ture. As an industry, high technology is characterized by an organiza-
tional structure, values, attitudes, and processes that distinguish it from
other sectors of the industrial economy. The technology business is char-
acterized by flat organization, a culture of knowledge sharing between
organizations and inside the organization, high levels of business risk,
and the ability to exploit and adapt to rapidly changing markets and busi-
ness models. If other industries over the last two decades have adopted
some of its mores, global high technology remains the exemplar. In
that respect, Israel has not only developed a critical mass of technology
companies but has adopted the Silicon Valley ethos in its most extreme
form by creating an industry of pure technology and innovation virtually
untouched by the structures and norms of older industries.
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Israel’s high-tech industry does not engage in manufacturing like
Taiwan, Korea, and many other Asian economies. Nor has it created
large multifaceted companies like Apple or Samsung that engage in
the full array of business operations from research and development to
marketing and engineering to finance and manufacturing (or oversee-
ing a network of outsourced manufacturing). Nor does it have com-
panies that dominate mass consumer markets and employ vast logistical
operations, like Google, Amazon, Facebook or Alibaba. All that that
would require a set of managerial and logistical skills and cost advantages
the country lacks. Israeli companies have created a handful of signifi-
cant, market-pioneering products, such as Internet chat, flash memory
devices, voice over Internet protocol (VOIP), and certain computer
firewall technology. Israeli-based engineers at Intel have been responsi-
ble for developing the 8088 computer processor, MMX technology, and
the Centrino mobile technology. But Israeli companies have been on
the whole been unsuccessful in capitalizing on their innovative capaci-
ties by building large, sustainable businesses from them. Rather, Israel’s
reputation lies in its ability to generate original new technology by
way of start-up companies, most of it for the telecommunications and
information technology applications and for use by business or inside
the products of other companies. Over the last two decades, its inves-
tors, entrepreneurs, and engineers have adapted an idea that originated
in the USA in the 1960s and 1970s—forming companies based on the
intellectual capital of its founders and employees and backed by pri-
vate investment with the aim of developing an original new service or
product—and employed to an extent unrivaled anywhere in the world
outside of Silicon Valley itself.

A few figures on the economy illustrate the phenomenon. In 2013,
Israel spent 4.21% of its gross domestic product on research and devel-
opment, the largest of any economy in the world and more than dou-
ble the 1.91% for the 28 countries of the European Union.! In the years
2009 through 2014, Israel generated between 650 and 1005 start-up
companies annually.? On a per capita basis, its technology companies
raise more venture capital than the leading economies of Europe and
the USA.3 In terms of venture capital as a percentage of gross domestic
product, a key measure of high-tech prowess, Israel towers over the rest
of the world at 0.38% in 2014 and close to 70% of it directed at early-
stage start-up companies.* In the USA, which No. 2 in the world by that
measure, VC was just 0.28% of GDP and only a third of that went into
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early-stage firms. In 2010, Israel had the second-highest number of pat-
ent applications with the US Patent and Trademark Office on a per cap-
ita basis after the USA itself; in the European Union, where Israelis are
less likely to seek intellectual property protection, Israel still ranked No.
5.5 As an exporter of information and communications technology, Israel
had a 2.7% share of global exports in 2011, ranking it No. 10 in absolute
terms (behind France, ahead of Sweden), thanks to the presence of so
many multinational research and development centers in Israel.

Israel’s achievements in creating a knowledge economy are remarkable
given that during the 25 years that saw the rise of its technology industry
the country contended with considerable military, political, social, and
economic pressures. As it turns out, however, far from deterring the
growth of the knowledge economy, they arguably contributed to it, cer-
tainly in regards to the form it has taken as a center for innovation.

In the military sphere, the era began with the First Gulf War (1990-
1991), a conflict in which Israel was not a participant but nevertheless
became the target of Iraqi missile attacks. The extent of the material
damage was relatively small—42 Scud missiles reached Israel, killing
one person and injuring 230 over seven weeks—but the attacks signaled
a new era in the wider Israeli-Arab conflict. With the exception of the
1948 War of Independence, Israel’s wars had been fought by conven-
tional armies far away from its cities, industries, and farms (at least by
Israeli standards). But, starting with the Gulf War, that was no longer
the case. The 2006 Second Lebanon War, which pitted Israel against
the Lebanese Shiite militia movement Hezbollah, saw the country’s
north effectively shut down for the month of fighting, while Hezbollah
launched some 4000 missiles aimed mostly at civilian targets. Since
2009, Israel has fought three short wars with Hamas each lasting from
one to seven weeks characterized by sustained rocket attacks that have
reached increasingly larger portions of the country as Hamas improves
the range and accuracy of its arsenal. In between Israel has had to cope
with frequent small-scale rocket attacks.

However, neither the direct damage of the missile wars nor the polit-
ical, psychological, and economic risk they posed to Israel has had the
kind of long-term impact on economic performance one would have
expected. The Second Lebanon War established the pattern: It caused a
decline in output during the fighting that was rapidly offset in succeeding
quarters.” Looking at it from the perspective of physical damage and cost
of lives, the fleeting economic impact of these wars understandable: More
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than a decade of Hamas rocket attacks—mostly done with home-made
projectiles with very limited range, payload, or accuracy—have killed only
33 Isracli civilians as of mid-2014.8 The nature of the rocket attacks is as
much about creating fear and uncertainty than about causing death and
destruction, but even by that lesser standard their impact on Israel’s eco-
nomic life (business confidence, entrepreneurial activity, and investment)
over the long term has been minimal.

This is not to say that in the absence of war, all of these parameters
would not have been better. At least one study suggests that for every
additional percentage point Israel’s defense burden rises, the economy’s
growth rate is trimmed by 0.33 percentage point—a substantial cost
given an average annual GDP growth rate of 4%.° As much as the mili-
tary’s demand for technology has enormous spin-oft effects on domestic
industry, it deprives the private sector of financial and human resources
to an even greater degree. However, this weight has almost certainly
eased in recent years as Israel’s defense burden has fallen, reducing its
overall negative impact on the economy, while the army’s growing reli-
ance on technology has enlarged the spin-off benefits to the country’s
high-tech sector. In all events, the impact of war and terrorism (as dis-
tinct from military spending) over the last two decades has been sur-
prisingly small and short-lived. Decades of living in a state of perpetual
security tensions or frequent conflicts have inured Israelis to security risk,
an issue discussed further in Chapter 8.

The second kind of security pressure Israel has experienced over the
last 25 years has come in the form of widespread grassroots violence
on the part of the Palestinian population in the West Bank. In contrast
to the rocket wars, the Second Intifada (2000-2005) cost about 1100
Isracli (as well as 5550 Palestinian) lives and contributed to pushing
Israel into its deepest-ever recession during the first years of the violence.
Palestinian shooting and bombing attacks reached Israel’s biggest cities
and continued for years, undermining consumer, business, and investor
confidence, and deterring tourism.!® But the Intifada caused very little
direct material damage and other factors contributed at least as much to
the economic downturn, including the bursting of the late 1990s global
technology bubble and recession in the USA. In all events, Israel’s econ-
omy showed unusual resilience, resuming growth in 2003 and expanding
at a rate in excess of 4% annually even as the Intifada continued to rage.
While the experience of grassroots violence was certainly traumatic,
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it had run its course long before the Second Intifada died down, further
evidence of Israeli resiliency in the face of security uncertainty.

Thus, while the country’s perennial conflict with its Arab neighbors
is regarded by most of the world as the foremost factor in Israeli life, it
has gradually receded in the Israeli consciousness. The threat of a sus-
tained missile war that causes significant human and material damage
remains, as does the threat of another outbreak of grassroots violence in
the West Bank. However, as much as they may lie deep inside the Israeli
consciousness and affect the Isracli worldview, these threats do not affect
day-to-day economic life (where they do play a role is in attitudes toward
business and innovation, a factor discussed in Chapter 7. The lower
threat level is evidenced by military spending and compulsory army ser-
vice, both of which have fallen over the last two decades. Defense spend-
ing as a percentage of GDP was 5.6% in 2013, down from an average
of more than 10% in the early 1990s and a high of 30.3% in 1975.11
Rates of enlistment for young people remain high—and among women
they have grown as more opportunities open up for them in military ser-
vice. The overall decline that has occurred from 77% of young people in
2004 to 72% in 2016 is mostly a function of the growing ultra-Orthodox
population, whose young men and women are nearly all exempt from
service.!? There is considerable public discussion in Israel about declin-
ing motivation among the young to serve in the army, but as the figures
suggest there doesn’t seem much evidence of that. Rather, the motiva-
tion has changed. Enlistees are less likely to see their service as protect-
ing their country from imminent threat. Rather, it has become a rite of
passage and for the best and most ambitious recruits a way to enhance
career prospects by way of the prestige, training, and social networks that
come with being in top technology, intelligence, and combat units.!3 In
any case, the impact of army service on a person’s life in terms of time
has shrunk: Mandatory service has been reduced mostly recently in 2015
to 32 months from 36 for men. In 2015, only 26% of Israclis eligible for
the reserve duty had done at least 20 days of service in the previous three
years.1*

In the realm of politics, Israel faces an unusual set of pressures related
to its Israel’s international standing and in extreme cases even its right
to exist. Since it was created in 1948, Israel has struggled to win broad
global acceptance as a member of the international community, a critical
issue for a small economy reliant on international trade and investment
and on foreign military and diplomatic support to cope with its fragile
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security situation. The level of acceptance has waxed and waned over the
decades in the face of the Arab world’s rejection of the principle of a
Jewish state and the unresolved Palestinian issue. However, the last 25
years have on the whole been favorable to Israel. The end of the Cold
War together with the advent of the Oslo peace process in the 1990s
did much to end Israel’s relative isolation, enabling it to restore relations
with the former Soviet Bloc countries and most critically with the emerg-
ing powers of China and India. It also brought an end to the unofficial
boycott of Israel by Western and Japanese companies, which had been
anxious not to risk their much more extensive interests in the Arab world
by doing business with Israel.

The result has been a rapid growth in Israel’s trade and investment
ties with the global economy over the last decade and a half. The phe-
nomenon has encompassed Israel’s both traditional partners, Europe
and the USA, and more recently with the rising Asian economic powers,
principally China and India. In the 1999-2013 period, Israeli exports
grew 92.2%, much faster than the 79.6% average for all developed econ-
omies.!® With the European Union, Israel signed a free-trade agreement
in 1975 and broadened it to an association agreement in 1995; in addi-
tion, Israel was the first non-European country to join both the EU’s
Framework Program for Research and Technical Development and the
European Organization for Nuclear Research (CERN) in recognition of
the high level of its scientific and technology research. Israeli exports to
EU countries rose 98% in 1999-2013, exceeding overall export growth,
although the EU’s share has declined in the face of more rapid growth
to other markets. Since 1985, Israel has had an FTA agreement with the
USA as well. Although trade growth in North America over the years
1999-2013 rose a more modest 61%,'¢ bilateral economic ties run argu-
ably more deeply than with Europe. US companies, led by Intel, are the
largest foreign investors in the Israeli economy and Israeli start-ups usu-
ally choose America as their principal market, setting up offices and often
moving their headquarters there in the process.

Asia has emerged in recent years as the third great pillar of bilat-
eral trade and investment for Israel. Israeli exports grew 188% over the
1999-2013 period, and since 2012, foreign direct investment mainly
from China and India has followed. Growing economic ties are, of
course, a function of the rising global economic clout of Asian econo-
mies, but it is also due to Israel’s innovative capacity. China, which began
as a manufacturer of simple products and/or a subcontractor to Western
companies, is gradually moving higher up the economic value chain,
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evolving from a focus on manufacturing to developing industries capable
of producing cutting-edge products and services. One way to fast track
that development is to in effect outsource R&D by investing, acquir-
ing, and partnering with Israeli start-up companies. Israel in that respect
is in a unique position—at once a promising source for the technology
and, unlike the USA and Europe, neither an industrial power nor an
aspiring one jealous of its intellectual property.!” On a macroeconomic
level, China’s government needs technology that will help ensure food,
clean water, and energy as its population grows more affluent, all areas
where Israel has developed solutions. Likewise India!® and Japan,! even
though they are at very different stages industrial development, are look-
ing to tap Israel’s knowledge economy for much the same reason. Thus
merchandise trade is less of a barometer of Israel’s growing ties with
Asia than in the developing network of investment and knowledge shar-
ing. These have included extensive Chinese, and more recently Indian
and Japanese, investment in Israel start-up companies,? tic-ups between
Israeli and Chinese universities, as well as joint research and development
programs between governments.

The one major exception to Israel’s global opening has been the
Middle East, where Israel has remained an outsider economically and
politically even vis-a-vis Egypt and Jordan, the two Arab countries with
which it has diplomatic relations. Decades of formal relations have done
little to moderate hostile public opinion in Egypt and Jordan toward
Israel, which has thwarted the development of normal trade, tourism,
and investment relations. However, for the knowledge segment of Israel’s
economy, regional isolation has not been a significant factor given that
the Arab world has no significant role in global information and com-
munications technology industry. In any case, there is considerable anec-
dotal evidence that Isracli technology leaks into the economies of the
Arab world either through unpublicized direct dealings or through the
global supply chain.?! However, for the rest of Israeli industry, regional
isolation has imposed an opportunity cost by preventing companies from
fully exploiting lower labor costs in adjacent Arab countries, depriving
Israeli companies of nearby markets and denying Israel’s economy access
to the region’s abundant energy reserves.??

Over the last decade or more, Israel’s global opening has been marred
by the stalled Palestinian peace process and the increased international
scrutiny of Israel’s military operations and human rights policies vis-a-vis
the Palestinians. Both of have given impetus to a grassroots movement
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to impose boycotts on Israel that got under way in 2004. Yet, while the
boycott, sanctions, and divestment (BDS) movement has elicited at times
an overwrought response from the Israeli government, the fact is BDS
has failed to impose economic costs on Israel, in spite of extensive media
coverage and a few isolated incidents of pension funds and companies
undertaking very limited divestments or pulling out of contracts.?? In
Europe, where the BDS movement is strongest and governments have
taken the firmest stand against doing business with Israel’s West Bank
settlements, Isracli exports doubled their annual average from $7.8 bil-
lion in 1995-2004 to $15.6 billion in 2005-2013, despite the sharp
downturn in trade during the 2008-2009 global financial crisis.>* In the
USA, the BDS movement has made far less headway in the public con-
sciousness and Washington has done nothing to deny Israel trade bene-
fits to the settlements.

In all events, the BDS movement faces a serious obstacle in mount-
ing a consumer-based boycott because few Israeli companies sell con-
sumer products abroad. The movement has thus been forced to focus
its attention on the few small and medium-sized companies that are vul-
nerable, such as SodaStream International (a maker of home carbonation
systems) and Ahava (which makes skincare treatments). There, BDS has
had some limited successes, but not on the scale that has imposed costs
on the Israeli economy. On the other hand, Israel’s knowledge sector is
largely immune to consumer boycotts because its companies produce
mainly intermediate products that are sold to other businesses and sit
(usually anonymously) deep inside end-user products or computer net-
works.?® If there is a risk for Israeli technology, it is because a growing
number of companies are entering the consumer sector (as discussed in
Chapter 6), but as of 2017 that hasn’t happened on a scale to elicit the
attention of boycotters. Where Israel is at risk to boycotts and sanctions
is in the event a government or supra-government opts to take action, as
the EU has done on a very limited scale. Using 2012 economic data, the
Israel Finance Ministry estimated the impact of a “voluntary” boycott by
retail chains in the Europe Union would amount to just 1.1 billion shek-
els or 0.5% of gross domestic product.?® By comparison, a loss of 20% of
Israeli exports to the EU, a scenario realistically only possible if a boycott
is imposed by the EU or member governments, the lost exports would
amount to 19.8 billion shekels or 10.1% of GDP.

For Israel, Asia offers a way to hedge the risk that boycott pressure
may one day narrow business opportunities in Europe, if not the USA.
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Although such views may prove in the long run to be naive, in Israel the
perception is that in Asia there is little grassroots public interest in the
Israel-Palestinian dispute and that Asian policymakers do not mix human
rights considerations with strategic economic and political goals. As well,
Israeli policymakers correctly believe that the country can leverage its
technology assets both economically and politically in ways it could never
do through ordinary two-way trade because Israel by that measure is too
small to factor into the policy strategies of the big Asian powers.?”

The third pressure Israel has contended with over the last 25 years
came with the vast wave of immigration from the former Soviet Union,
which began in 1989 and peaked in the early part of the 1990s. Israel’s
population grew by one-fifth over the course of the decade, about half
of that increase due to immigration,?® creating a huge burden on the
economy as it struggled to rapidly ensure housing, infrastructure, and
jobs. The unemployment rate climbed from 6.4% in 1988 to a peak of
11.2% in 1992, but like the shocks administrated by upsurges in war
and terrorism, the Israeli economy proved able to absorb the new-
comers. Over the 1990s, GDP grew 60%, or an average rate of 4.8%
annually (1.9% on a per capita basis).?? Not only did the jobless level
decline as the immigrants were absorbed in the workforce, their unusu-
ally strong educational profile provided a reservoir of skills from which
Israel’s emerging high-tech sector would draw, as is discussed in more
detail in Chapter 7.

It was by no means assured that this mass influx of Russians would
be absorbed so successfully rather than becoming a source for social dis-
content amid heightened competition for jobs, services, and government
aid. The migrants from the former Soviet Union entered into a deli-
cate constellation of ethnic, religious, and class divisions in Israel, which
constitutes the second part of the demographic challenge that has faced
Isracli society over the past 25 years.3? The smooth functioning of Israeli
democracy and its adherence to Western norms of freedom and rule of
law (at least inside its pre-1967 borders) has masked deep political and
social divisions. The political divisions are expressed principally in fun-
damental disagreements over making peace with the Palestinians and
retaining the West Bank and its Israeli settlements, which in turn reflect
a deeper ideological division about Israel’s place in the Middle East and
the wider world—whether it can reach a true acceptance from the Arab
world and whether it should aspire to be a welcomed member of the
international community or accept its “outsider” status as a historical
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destiny. These controversies are so critical to the existence of the state
and speak so deeply to Israelis that they have had the effect of crowding
out many of the other issues that preoccupy Western democratic societies
in the 2000s, such as the status of women and gays, economic policy,
and the environment. The differences have manifested themselves in
the wrenching debates in parliament and on the street over Oslo peace
process in the 1990s and the various attempts to revive it over the past
decade as well as the dismantling of settlements, most notably the 2005
Gaza Strip evacuation and periodic efforts by the government to disman-
tle unauthorized outposts in the West Bank.

These ideological fissures are exacerbated by religious, ethnic and
national divisions. Due to its history, these social divisions cut across an
unusually large number of directions for a country of just eight million
people. The deepest of these is between Jews and Israel’s Arab minor-
ity, a division that encompasses language, religion, socioeconomic sta-
tus, and national identity. Among Jews, there are multiple divides, the
first being between those who trace their origins to Europe and North
America (Ashkenazim) and those of North African and Middle East origin
(Mizrahim). These began with cultural differences but became exacerbated
by the lower socioeconomic status of Mizrahim and eventually came to be
expressed in political differences, with Mizrahim favoring right-wing and
religious parties over the center-left parties that dominated Israeli politi-
cal life in the country’s first three decades. Among Ashkenazim, Russian
immigrants constitute a distinct bloc because their numbers are so large
and because they arrived relatively recently and are only gradually assim-
ilating into Israeli society. A second big division is based on religion
among the Jewish population. Secular and traditional Jews form one bloc,
national-religious Jews (or what Americans would call Modern Orthodox)
a second, and the ultra-Orthodox an increasingly large and influential third
bloc. These differences manifest themselves less over cultural and ideolog-
ical issues such as abortion, evolution, and the like, as they do in America,
but primarily more over issues of public religious observance and the role
of the state in enforcing it, especially observance of the Jewish Sabbath.

If some of these fissures have eroded over the last two decades, with
social statistics pointing to the gradual disappearance of cultural dif-
ferences and income gaps in the case of Mizrahim and Russians in par-
ticular (see Chapter 9), in the public mind they remain very much alive
and manifest themselves in political parties that speak in the name of
the different groups—Shas for Mizrahim, Yisrael Beiteinu for Russian
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immigrants, Balad and the United Arab List-Ta’al for Israeli Arabs, and
to a lesser extent the Labor and Meretz parties middle class for secular
Jews of European origin. The two populations that have so far failed to
join the Israeli melting pot are Israeli Arabs and Haredim, who between
them account for close to 30% of Israel’s population. Each presents a
special case discussed in Chapters 10 and 11.

That fact that Israel has a plethora of political parties is due its system
of proportional representation, which awards parties seats in parliament
based on their nationwide vote rather than by geographical constituen-
cies. Although the system has been criticized for creating unstable gov-
ernments, proportional representation has served as a mechanism for
channeling political discontent by ensuring a wide range of groups each
has their place in parliament and often the cabinet itself. Political vio-
lence does well up in Israel, most notably the 1995 assassination of Prime
Minister Yitzhak Rabin, which came amid the ideological conflict over
peace with the Palestinians and the future of the West Bank. But con-
sidering the depth of political and social fissures in Israeli society and the
pressures of being on a perpetual war footing, the instances of political
violence are rare, and much of the credit must go to a political system that
serves as out an outlet for grievances. The downside of the system is that
it creates perpetual political instability that has made pursuing consist-
ent long-term policies very difficult. No party in Israel’s history has ever
garnered enough votes to form a government on its own so that every
government since the country’s first elections in 1949 has been a coali-
tion of multiple partners representing a wide range of interests formed via
protracted and complex negotiation following elections. Unresolved divi-
sions express themselves in frequent changes of government and policy, a
phenomenon that has grown more pronounced over the last two decades.
Among 19 parliamentary democracies surveyed by the Israel Democracy
Institute, Israel ranked 13th for the average term for a prime minister
since the state was established (3.8 years).3! Moreover, the average term of
a prime minister has fallen by more than a third in the 20 years after 1990
to 1015 days from 1581 before 1990. Between 1990 and 2015, Israel
held parliamentary and /or prime ministerial elections nine times, with the
party in power being returned to office in only a third of the votes.??

In spite of the instability at the top, the preoccupation of pub-
lic debate with issues of national security, religion, and state and other
purely political matters has served Israel’s economic policymaking
well by narrowing discussion to a small group of government officials,
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business leaders, and academics. Although this closed circle has at vari-
ous times been penetrated by outsiders—most notably labor unions, the
populist media, and briefly by mass rallies in the summer of 2011—this
circle has been left relatively free to determine priorities and the direction
of the economy. The thrust of that policy since 1985, and most notably
after Benjamin Netanyahu became finance minister in 2003, has been to
reduce the role of government in the economy through a multipronged
strategy of fiscal discipline, lower taxes, reduced spending (particularly on
social services and transfer payments), deregulation, and privatization of
government-owned companies. Public-sector spending as a percentage
of GDP has declined from an average of 50% in the 1996-2000 period
to about 39% in 2015, the lowest level since the late 1960s.33 Civilian
spending dropped from 17.6% to 17.2% (with transfer payments pacing
the decline, falling from 10.9% to 9.7%).3* In spite of the Lebanon War
and a subsequent rearming program, defense expenditures fell even more
sharply—from 7.5% to 5.5%. Public debt to GDP, traditionally high
compared to other developed economies, has been declining since 2003
when it was close to 100% to 62.1% in 20163° as the economy has grown
and Israel was spared the vast stimulus programs and bank bailouts that
many Western economies were forced to undertake in response to the
2009-2010 financial crisis. Since 2009, Israel has been a net creditor
economy, with the surplus of assets to liabilities abroad steadily grow-
ing and reaching $68.5 billion at the end of 2015.3¢ This makes Israel
an outlier among OECD countries, against which it had historically had
a much bigger public sector as measured by spending than the organi-
zation’s average. However, public-sector spending has been on a steady
decline since 2002 while in the OECD spending began to climb in the
wake of the 2008 financial crisis and has remained at elevated levels since
then. As of 2015, Israeli spending was about six percentage points less
than the OECD average.?”

Starting with the 1985 Economic Stabilization Program, the Israeli
government has exited from or reduced its role in important segments
of the economy, such as telecommunications, finance, pensions, agricul-
tural marketing, and aviation, to name several of the most important.
Likewise, the Histadrut labor federation, which acted in the first dec-
ades of Israel’s history as a quasi-government body, shed its industrial,
construction, and financial empire during the late 1980s and later as the
main provider of health services through its Clalit health maintenance
organization, which it spun oft in 1993. Nevertheless, the government’s
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role in the economy remains large because it retains control of such
critical segments as ports and airports, electric power, railways, defense
contracting, land, and water. These sectors operate as a monopoly, or
near-monopoly, in the allocation and pricing of fundamental goods and
services that have a multiplier effect across the rest of the economy.
Apart from being monopolies, these state-owned enterprises effectively
function as a government-Histadrut partnership—albeit a tense one—
where the state maintains ostensive control but effectively leaves man-
agement to the labor unions. The role of powerful unions not only
preserves these monopolies but prevents them from taking the kind of
efficiency measures private enterprises routinely employ. Israel’s pub-
lic-sector workforce, which includes state-owned enterprises, has actually
grown in the nearly three decades from 9.5% of the total population in
1985 to more than 15% in 2015.38

A case in point is the electricity sector, where Israel has lagged behind
most OECD countries in opening up the market to competition in gen-
eration and transmission, despite reform proposals dating back to the
early 1990s. State-owned Israel Electric Corp. (IEC) has gradually ceded
some of its monopoly but at such a slow pace that by 2014, only 12% of
total generating capacity was supplied by competitors while IEC contin-
ued to have exclusive control over transmission.? IEC itself is heavily in
debt and has struggled to keep up with growing demand for power, such
that reserve capacity was insufficient to meet the demands of a growing
economy that is blocked for political reasons from connecting to other
national power grids as a backup.*® Consolidated Edison, which oper-
ates in the greater New York City area, generated approximately 62,000
million kilowatt hours of power or 25% more than IEC’s 49,660 million,
in addition to deliveries of natural gas and steam to customers. Yet Con
Ed’s labor force numbered just 16% more than IEC (about 14,600 ver-
sus 12,530).41

In short, Israel has employed the so-called Washington Consensus
over the last two decades at least in terms of fiscal policy, if so in terms
of liberalization. The result was a period of virtually uninterrupted
growth since the deep recession in 2001-2002. Over a 17-year period
(1996-2013), the economy’s average growth rate was 4%, compared
with 2.15% for OECD members on average and 3.5% for the world.*3
However, the headline growth figures belie a less impressive performance
after discounting for Israel’s rapid population growth relative to other
developed countries over the past 25 years. In terms of GDP per capita,
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Israel has made some progress, although it remains well behind the
17 wealthiest economies belonging to the OECD.** In 1991, the gap
between Israel and the top 17 was 33.2%. It narrowed the difference to
25.9% by 1996, but then lost ground again so that by 2003 the gap was
slightly wider at 33.6%. In the decade since then, Israel has made steady
but slow progress to narrow the difference to but as of 2013 it remained
22.4% even though Israel had enjoyed relatively strong economic growth
while much of the OECD struggled through a deep recession and a slug-
gish revival in the aftermath.

One key reason for the lagging performance is Israel’s low rate of labor
productivity and its failure even to keep pace with growth in other devel-
oped economies. Measured in terms of hours worked, the gap between
Israel and the upper half of OECD members grew 24% in 1991 to 37%
by 2003. It subsequently narrowed, but in 2013 it was still 32.6%, wider
than it had been 22 years earlier.#® Ironically, one explanation for why
productivity lags is the government’s successful effort to bring more
ultra-Orthodox men and Isracli-Arab women into the labor force. Both
groups have traditionally suffered low rates of education and employment;
as more and more of them find jobs, they are depressing average pro-
ductivity levels. But that phenomenon has only emerged in recent years.
Israel’s lagging productivity has more fundamental causes. The first is that
the country’s talent is concentrated in the country’s high-tech industry
and in creating new technology for the global market instead of being
employed in the service of the domestic market. That manifests itself in
the fact that relative to their peers in the developed world, Israeli busi-
ness, and even more so the Israeli government, does not make use of
innovation, in terms of either deploying the most advanced machinery
and equipment or putting into practice innovative management or pro-
ductive processes. This issue discussed in more depth in Chapter 4, but
it can be illustrated by one small example: The shortage of cybersecurity
experts in business and government, which has exposed organizations
to security risks, because so many are employed in high-tech companies
offering cybersecurity solutions to the global market.*® The second cause,
one that has an especially profound impact on productivity, is the poor
performance of Israeli schools, which produce graduates that on average
have low levels of job-related skills and problem-solving abilities, a subject
discussed in more depth in Chapter 7. Those with the highest skills gravi-
tate toward the high-tech and to a few select companies in the export sec-
tor, the only areas where Israel as a result is globally competitive in terms
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of labor productivity. Thanks to its strong fiscal situation from years of
adhering to the Washington Consensus, the Israeli government has the
financial resources to upgrade its schools and has made some effort in this
direction, but it has done nothing to fundamentally alter this dangerous
situation for an economy so reliant on its knowledge resources.

To a large extent, this explains why Israel’s top-line growth has failed
to deliver commensurate benefits to the Israeli population in terms of
reducing poverty, narrowing income inequality, and raising standards of
living to the degree it should have. In the nine years to 2009, Israel’s
poverty rate grew sharply from 17.5% of the population to 25%, rising
whether the economy was in recession or not, according to National
Insurance Institute figures.#” The rate has been in decline since 2009
but at 21.8% in 2013 it remained far above its level in 1998 despite 16
years of uninterrupted economic growth. In terms of income inequality,
Israel had made some strides, with its Gini coefficient of income inequal-
ity showing an improvement of about 5.5% in 1999-2012 before taking
into account income transfers and taxes.*3 A key reason for the decline in
poverty was the long-term policy decision dating from the early 2000s to
drive more Israelis into the labor market where the labor force participa-
tion rate had fallen to dangerously low levels. On the one side, the gov-
ernment reduced child allowances and other benefits that were seen as
providing enough of a financial cushion to enable large segments of the
working age population to remain out of the labor force. On the other
side, Israel’s tax regime was restructured to favor wage earners, especially
the working poor, by raising consumption taxes, like the value-added
tax, and lowering income tax rates, including the introduction of an
earned-income tax credit. That had the effect of raising Israel’s labor
force participation rate even as the unemployment rate declined, with
lower-income earners seeing the biggest employment gains after 2010.4°
Still, Israel remains among the most impoverished and unequal of
OECD economies. Even after the improvement in recent years, Israel’s
poverty rate was nearly 60% higher than the 11.1% average for mem-
ber countries in 2013 and was exceeded only by Mexico and Chile.?° In
terms of income inequality, Israel’s was only exceeded among 34 OECD
countries by the USA, Turkey, Mexico, and Chile.>!

That said, it would be wrong to ascribe solely to government policy
Israel’s distressingly high poverty rate, which is influenced by social fac-
tors unique to Israel. One is the high level of immigration, although for
the years surveyed by the NII that was not a major factor since the wave
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of Russian immigration had tailed off by the middle of the 1990s and
the immigrants successfully absorbed into the labor market. The second
factor is the voluntary poverty of it large and growing ultra-Orthodox
sector, which has adopted a religious ideology over the last four decades
of preferring religious study over paid employment, a phenomenon that
will be examined in depth in Chapter 11. The third is the country’s fail-
ure to integrate its Arab minority, which constitutes a fifth of the popu-
lation, into the economy and the labor market, which will be discussed
in Chapter 10. But another factor with direct bearing on its knowledge
economy is that Israel’s investment in its human capital is yielding poor
results: Although the country spends a relatively large share of GDP on
education, even after taking into account its relatively young population,
scores in standardized international exams for math and science achieve-
ment consistently put Israel students close to the bottom of OECD
countries,® which in turn is weighing on the economy’s ability to gen-
erate productivity growth.>® In fact, the growth area of Israel’s labor
market in recent years has been for jobs demanding low skills and edu-
cation, which has been a boon for the country’s low-income groups—
Haredim and Arabs in particular. But the jobs pay relatively poorly, offer
little career advancement, and provide poor employment security, all of
which take a toll on productivity growth. Moreover, this stands in sharp
contrast to the years 2004-2008, when the high-tech sector had led job
growth >

Although the Israeli knowledge economy has its own unique charac-
teristics, in many respects it shares the same dilemmas that the world’s
other advanced economies do as they leave the old industry-centric
model that predominated over most of the twentieth century. The
assumption was that modern economies could grow indefinitely, deliv-
ering steady productivity improvements by deploying technology and a
better-educated workforce. The result would be ever higher standards of
living, shrinking rates of poverty, and narrowing income inequality. The
rise of the knowledge economy has given serious pause to those assump-
tions in Israel and elsewhere. Israel’s decisive move into the knowledge
economy, exacerbated by its failure to fully exploit its knowledge assets as
widely as it could or should have, has meant it has experienced the neg-
ative aspects of the knowledge economy faster and more severely than
others.
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CHAPTER 4

Israel as a Knowledge Economy II

While Israel’s so-called start-up nation has captured the popular imagi-
nation and made a significant contribution to the economy, the industry
accounts for a relatively small part of the economy and has little connec-
tion with the rest of the country’s business sector. The high technology
industry employs relatively few people and those it does employ encompass
a relatively small range of skills and professions. The information technol-
ogy and communications sector, which includes local telecommunications
companies, accounted for just 11% of GDP in 2014.! While high technol-
ogy accounted for more than a third of all exports, a good measure of the
industry’s ability to develop and produce products and services for world
markets, it only employed about 12% of the business-sector workforce.?
The capital Israeli high tech employs mostly comes from overseas. Its prod-
ucts and services are almost wholly directed at foreign markets, principally
America in its role as the global pacesetter for technology. Even the small-
est and youngest start-ups find themselves establishing sales and marketing
offices, and often headquarters, in the USA because the market is so critical
not just to sales but to the very core of the enterprise. In more recent years,
they have even come to rely more on overseas engineers as the supply and
cost of domestic talent has become constricted. The disconnect from the
surrounding economy more often than not reaches its logical conclusion
for a great many Israeli start-ups by their being acquired by a foreign mul-
tinational and turned into local research and development units for their
foreign owners. Because the Israeli technology sector sells few products
or services to the local market it operates in an environment largely free
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of domestic regulatory or other governmental constraints or incentives;
instead, its home is a global economy that is highly competitive and whose
markets evolve at a breathtaking speed.

Israel’s knowledge assets—its most highly skilled personnel, the
deployment of technology hardware and software, and the use of innova-
tive techniques of manufacturing, management and marketing—are con-
centrated in its start-up industry; the remainder of the country’s business
and government sectors—that is the great majority of the economy—
make far less use of these. Thus, at home the business sector in contrast
to the start-up sector is unable to deliver goods and services nearly as
effectively to the market. Most Israeli business operates in a small and
relatively closed economy, at least in terms of consumer goods and ser-
vices, where economies of scale are unfavorable, competition is limited,
and government oversight is often ineffective. One area where the prob-
lem is especially manifest is housing, which was one of the social justice
protest’s main agenda items. In the spring of 2011, home prices had
climbed 8.8% after inflation from a year earlier and the ratio of home
price to the average wage was at an historic high.? That trend threatened
to saddle middle-class Israelis with a heavy burden of high mortgage
payments for a decade or more into their future that would inevita-
bly depress their other spending and perhaps their access many of the
accouterments customarily regarded as a part of middle-class lifestyle.*
The rise in residential real estate prices, which has continued in the years
following the social justice protests, has been the result of a speculative
bubble; rather, it was the consequence of fundamental distortions in the
sector, where the state holds a near monopoly on land, excessive regula-
tions and red tape slow the planning and approval process, and the con-
struction industry is characterized by low productivity and high costs.
The home-construction sector typifies the Israeli economy more than
the start-up sector does. Thus, fully understanding the nature of Israel’s
knowledge economy requires examining the areas that employ the great
majority of its labor force, comprise most of its output of goods and ser-
vices, and play a far bigger role than the high-technology sector in form-
ing Israel’s economic and social parameters.

Israel’s non-technology economy has been dominated by three
phenomena over the last three decades or more. One is that the over-
whelming presence of business groups, usually organized as pyramids
of companies controlled by a single shareholder or shareholder group
at the top. The second is restricted competition in most major markets
for products and services. The third is the role of government, which
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has a baleful influence both as an inefficient regulator and administrator,
and due its control of a handful of key monopoly industries. All of these
problems are exacerbated by a poorly trained workforce, an issue dis-
cussed in Chapter 8.

The issue of business groups was little studied or the subject of serious
policy discussions until the 2011 social justice protests, which brought to
attention the social and economic dislocations that had emerged over the
last two decades, even as the economy as a whole was growing. The busi-
ness groups, personified by the individuals and families who run them
(now etched in the popular mind as the tycoon class), came to symbolize
the structural problems weighing on the economy. If, in fact, too much
blame was laid on the tycoons, it is undeniable that they had grown too
powerful, dominating markets for products and services and the alloca-
tion of capital. One measure of the extent of their control was their pres-
ence in the Tel Aviv Stock Exchange (TASE) where some 24 business
groups controlled 136 publicly traded companies, or 23% of the total,
as of September 2010.% In fact, that figure understates the presence of
business groups: Measured by market capitalization, they accounted for
68% of TASE market capitalization, not including Teva Pharmaceutical
Industries, the world’s biggest maker of generic drugs. Teva, whose mar-
ket capitalization is traditionally the biggest on the TASE, stands apart
from most of Israeli business sector by virtue of the fact that it has no
controlling shareholder, belongs to no business group, and is a rare
instance of Israeli company enjoying the status of leading player in a
global industry. Another important feature of the business groups was
that four-fifths of those traded on the TASE in 2010 were structured as
pyramids, in which a single company at the top controls successive tiers
of increasingly larger numbers of subsidiaries and affiliates further down
in the corporate structure. The system preserves management control at
the lower reaches of the pyramid while minimizing for the controlling
entity to have a proportionate amount of capital invested and at risk. Not
counting Teva, only 12% of TASE companies in 2010 had a dispersed
ownership (i.e., no single controlling shareholder) and half of those com-
panies were dual-listed in foreign exchanges.®

Israel is not the only economy where business groups enjoy such
an overwhelming presence, but it is unusual in the extent to which they
have been so dominant and the fact that they have remained so long after
Israel developed a relatively sophisticated and well-regulated capital mar-
ket. Of 23 countries surveyed by a government committee examining the
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holding-group phenomenon, only Thailand, the Philippines, and Indonesia
exceeded Israel in the percentage of local market capitalization belong-
ing to the country’s top 10 business groups. Among OECD countries,
the group of countries against which Israel is typically measured, no other
economy was so dominated by business groups.”

The business elites that control these groups have not been static,
but the phenomenon has shown a remarkable persistence in the face of
changing economic conditions, increasingly hostile regulations, and
shifting ownership. Their origins of the business groups pre-date the
founding of Israel in 1948 when the institutions of the pre-state Jewish
settlement—the Jewish Agency and Histadrut labor federation—formed
businesses and banks to aid in developing the economy and creating
employment. These business groups persisted after independence, grow-
ing and expanding and joined by private-sector groups, formed with
the encouragement of the government as a third channel for attracting
investment from overseas. In an era of pervasive government control
over the economy and finance, through an array of state, quasi-state,
labor union, and private-sector companies, the holding groups effectively
served as a conduit for implementing government development plans,
channeling capital and creating the defense and other industries essen-
tially by government fiat.3 The era of government micromanagement of
the economy came to abrupt end in the 1980s and early 1990s as slow
economic growth and hyperinflation forced the government to change
policy. Left to their own, heavily indebted and encumbered by an array of
holdings that were unprofitable and poorly managed, the Histadrut and
Jewish Agency were both forced to rapidly divest their business groups.
The government sold off most of its businesses as well, as part of the
privatization process aimed at making the economy more efficient. Thus,
the Histadrut, which controlled 23% of net national product at the peak
of its power in the 1960s and 1970s, saw its share fall to 14% at the start
of the 1990s. Today, its presence in the business sector is almost nil. The
government’s share declined from 27% in 1985 to 6% a decade later.!?

But rather than leading to their dissolution, privatization and divest-
ment gave new impetus to the phenomenon as the companies put up
for sale were largely acquired by veteran or emergent business groups.
Koor, the Histadrut’s industrial holding company, was acquired by the
Canadian Bronfman family and eventually sold to the IDB group, which
had been created by the Recanati family and early in the 2000s sold to
a shareholder group led by Noch Dankner, a scion of one of Israel’s
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wealthiest families. The Israel Corp., a private-sector holding group,
acquired state-owned Israel Chemicals, Oil Refineries Ltd. and Zim. The
1990s transitions brought to the fore among the business groups new
and for most part self-made entrepreneurs, such as Lev Leviev, an immi-
grant from the former Soviet Union who made his first fortune trading
in diamonds before acquiring Africa Israel Investments; Yizthak Tshuva,
who leveraged a small contracting business to take control of Delek
Group; and the Ofer family which used its shipping fortune to take con-
trol of The Israel Corp.

In more recent years, especially after the outbreak of the 2011 social
justice protests, the government has sought to whittle away at the big
holding groups. Among other things, the issuance of dual shares (with
differing capital and voting rights) has been banned and the use of sur-
plus voting rights as a means of retaining control has been constrained
since the 1990s. Banks and other financial-service companies have had
ceilings placed on their non-financial holdings. Most important of all
was passage of the Economic Concentration Law at the end of 2013,
which strikes at the heart of the holding-group phenomenon. Most sig-
nificantly, it bars publicly traded groups structured as pyramids to reduce
the number of tiers of companies to no more than three after four years
and to just two after six years.!! The law also prohibits cross-holdings
between large non-financial and financial entities, defined as those hav-
ing more than 40 billion shekels in assets, and prohibits financial enti-
ties from holding more than 10% of a non-financial entity. In addition,
boards must comprise a majority of independent directors, except where
a special waiver is obtained. The law’s impact will only become evident
in the next decade because the deadlines for meeting its most important
terms extend for as long as six years. Meantime, however, many of the
groups in the immediate aftermath of the law’s passage began acting to
confirm to its provisions.

In addition, the global financial crisis had deleterious effect on many
of the groups. Although they traditionally showed a strong preference
for operating in the domestic economy, the property booms in the USA
and Europe in the years before 2008 encouraged many of the groups to
invest heavily in overseas real estate. The property bust and the recession
that set in 2008 forced the groups to write down and divest assets at a
loss while the seizing up of the global financial markets and their heavy
leveraging prevented them from rolling over debt. The retrenchment
that followed has reduced the influence of the largest groups in recent
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years as they contend with debt or pare down their holdings to a core
business. Many of the smaller groups have disappeared.

What has been the impact of these business groups? The Committee
for Increasing Competitiveness in the Economy, which explored the issue
in 2011, offered several factors that bear on the economy’s performance.

The first relates to the internal capital market created by large busi-
ness groups, particularly those structured as pyramids, whereby the con-
trolling shareholder or shareholders tend to favor investment inside the
group in order to retain more of the profits and control, even if alterna-
tives with outsider partners would be preferable from the point of view
of the affiliated company. These structures tend to create an imbalance
between profit and risk, leaving the controlling shareholder with an out-
sized proportion of profit while saddling a disproportionate amount
of the risk with minority shareholders and lenders. On the level of the
broad economy, this risked distorting the allocations of capital, returns
on investment and ultimately to lower economic growth.!? In Israel,
there is strong indirect evidence that these kinds of perverse incentives
play a role in the persistence of business groups by virtue of the fact that
shareholders are prepared to pay a considerable premium for control
of a company. That premium—the amount that a buyer is usually will-
ing to pay over the current market price to gain control over a publicly
traded company—was 27% in Israel, a rate almost twice the average of 39
countries surveyed by the committee and nearly three times the average
OECD level .13

The second relates to the quality and priorities of management on
the companies belonging to business groups. A controlling shareholder
whose principal interest is ensuring that profits accrue to him further
up the pyramid is likely to choose managers based on personal loyalty,
rather than on their ability to enhance the company’s value for all share-
holders.'* There is evidence to suggest that in the fact that TASE inves-
tors have tended to assign lower values to companies affiliated with
business groups. Konstantin Kosenko, in a 2007 paper for the Bank
of Israel on business concentration, demonstrated that by comparing
the Tobin’s Q (the ratio of a company’s market capitalization versus
the value of its underlying assets) for companies affiliated with a busi-
ness group and those that were not. What he found was the first group’s
Tobin’s Q was lower (1.15) than for others (1.24), suggesting that inves-
tors assigned a discount to companies affiliated with a business group,!®
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a telling statistic in light of the premium controlling shareholders were
willing to pay for the same companies.

Finally, there is the deleterious effect the business groups have had on
competition. In fact, it is rare that any one group has a monopoly pres-
ence in a particular domestic market, but it is very likely that in a particu-
lar segment (such as banking, food retailing, and telecommunications)
two or three groups will share a market. The problem is exacerbated by
the groups’ presence in multiple specific markets, which creates a situa-
tion where group A will avoid entering a sector where group B is dom-
inant for fear of a competitive counter-assault in a sector where group
A is dominant. As a result, the affiliated companies of business groups
tend to focus on markets where competition is minimal and the players
are entrenched.!® Thus, until their hold on it was broken in the middle
of 2012, the Israeli mobile telephony market was effectively controlled
by three companies, each affiliated with a business group (Cellcom by
the Dankner family’s IDB Group, Partner by Ilan Ben-Dov’s Scailex and
Pelephone by Shaul Elovich’s Eurocom Group). When changing regu-
lations introduced more effective competition to the market, the new
players emerged mainly from outside the business groups, with the two
major entrants controlled by French entrepreneurs.!” Although com-
panies affiliated with business groups are generally more profitable than
their non-affiliated piers on the TASE, they spend less on research and
development, take on more debt as a portion of equity, and grow more
slowly.18

Kosenko concluded that the business groups had no advantage over
the financial markets in allocating resources. The predominance of the
groups makes control over much of Israel business sector dependent on
personal relationships within the cadre of controlling families and the
“strategies and preferences of a limited number of individuals.” Their rai-
son d’¢tre was tied up in “prestige, political ties, family considerations
and other factor than economic efficiency.”!”

One indicator of the extent to which they exploit their domestic
market power as against deploying knowledge or other resources is the
extent to which they have established an export presence or expanded
overseas—two obvious outlets for companies seeking to grow in a small
and generally mature market. Among four of the biggest groups—IDB,
The Israel Corp., Africa Israel Investments, and Delek Group—the pre-
ponderance of their holdings is geared toward companies focused on
the domestic market, with an emphasis on finance, services, retail, and
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energy. All of them have companies operating overseas or geared toward
exports, but they tend to be relatively small and often held as minority
stakes. None of them have extensive interests in high technology, which
is a purely global business. Where their overseas holdings are extensive,
the groups tended, until the collapse of global financial markets in 2008,
to be focused in real estate where as it turns out they showed no particu-
lar insight or skills and sustained big losses.

The large business groups have drawn the lion’s share of attention,
but there are also issues about the absence of competition in Israel’s
domestic market for products and services. Although Israel has under-
gone a far-reaching process of trade liberalization and competition, laws
have been toughened over the years, and the economy remains highly
taxed and highly regulated. Moreover, those efforts at liberalization
have run up against the inevitable inefficiencies of a small economy. The
small size of the consumer market, as well as the entrenched position of
existing players, makes it of little interest to foreign companies and raises
barriers to new domestic players. The economy’s comparative isolation—
geographically distant from other developed economies and belonging
to no trade bloc—magnifies that challenges it faces creating competi-
tive markets. Thus, no foreign bank has ever established a retail opera-
tion in Israel (although they do engage in corporate lending) which has
left banking in the hands of five major banking groups. Although three
of the biggest companies are foreign owned, the food industry is domi-
nated by five domestic manufacturers. The cellular telephony sector, long
in the hands of three major players, underwent a government-imposed
process of enhanced completion in 2012, with the introduction of eased
rules for consumers changing providers and the introduction of mobile
virtual network operators (MVNOs) that increased the number of com-
petitors to eight. But it is doubtful whether a fully saturated market of
Israel’s size can sustain so many operators profitably over time. As of
mid-2015, two of three MVNOs left the market while others are strug-
gling with sharply diminished profits or even losses. Even as usage had
grown with the widespread use of smartphones, the key industry bench-
mark of average revenue per user in Isracl in 2014 was just $74, a drop
from $108 three years carlier that reflected the new era of price com-
petition. But ARPU was just a little over half the $139 it was in similar
markets overseas in 2014, which suggests that the decline was excessive.
Meanwhile, the rate of earnings before interest, taxes, depreciation, and
amortization for the three veteran cellular companies was 26% versus
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29% in 2014 and had fallen even further for the Israeli operators in the
first half of 2015 to about 18%.2°

Although each product and service market in Israel has its own spe-
cial characteristics, the food industry captures many of the issues and
challenges facing the country’s non-knowledge economy. The industry
is needless to say quite large in terms of the overall economy, with turn-
over reaching 57 billion shekels ($15 billion) in 2009, equal to about
16% of total industrial turnover,?! while the food retail industry had a
turnover of another 55 billion shekels.?? Food manufacturing employed
about 58,000 people and the retailing side another 16,000, all told equal
to about 45% the number employed in high technology, not counting
the defense industry. In manufacturing, however, they earned at an aver-
age salary of 46 shekels an hour or $12.50 at the 2009 exchange rate.
Concerns about the high retail price of food and the factors behind it
(cottage cheese, serving as clarion call) sparked the social justice protests
in the summer of 2011 and led the government to appoint a committee
to examine the industry and make recommendations. From the interim
report of the panel (popularly known as the Kedmi committee), three
characteristics stand out—that industry is highly concentrated among
a few manufacturers and retailers, import competition is restricted, and
prices to the consumer are high by international standards.

Despite the presence of some 1700 manufacturers in the sector, some
40% of sales are in the hands of four groups—Tnuva, Strauss, Osem, and
Central Bottling. A similar level of concentration exists in retailing, and
it has been growing: In 1999, the supermarket chains accounted for 47%
of sales; by 2009, the proportion had grown to 60% at the expense of
smaller retailers and open-air markets.?? Among supermarket chains, dis-
counters and others have begun to appear in recent years, but the two
biggest retailers (Shufersal and Mega) dominated the sector, account-
ing for 59% of chain sales and 86% of floor space in 2010. No foreign
retailer is in the Israeli market. In Britain, by comparison, in 2007, the
two largest chains (Tesco and Asda, the latter owned by Walmart of the
USA) controlled 39% of sales for big-format stores and next two larg-
est (Sainsbury’s and Morrisons) controlled 23.7%. Moreover, among
mid-sized supermarkets in Britain, the list of competitors is wholly dif-
ferent than in the big-format segment, diluting the power of the biggest
retailers.*

In Israel, the barriers to small and new players penetrating either the
manufacturing or the retail market are high. Big manufacturers and big
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retailers have pricing power that they use to discriminate against smaller
rivals. Smaller companies cannot afford the costs of meeting regulatory
requirements, which involve an investment in time and resources, and
inadvertently or not serve to protect entrenched players more than pro-
tecting consumer or ensuring fair competition. Smaller companies also
have difficulty accessing credit of that kind that matches their needs.
Given the competition for shelf space at retailers and the lack of pric-
ing power on the part of smaller manufacturers, investment in market-
ing and branding is likely to prove futile.?® In the manufacturing end,
there has been a trend toward mergers and acquisitions, with bigger
players swallowing up smaller ones. In the retail segment, the availability
of real estate in prime retail areas is limited and already taken by vet-
eran chains.?® Indeed, the real estate barrier to competition points up the
extent to which the absence of competition is interlocking, i.e., that the
absence of competition in one sector limits competition in others, thus
making the government’s task of encouraging competition extremely
difficult. In this case, it is a highly regulated land sector that exacerbates
scarcity (due to the country’s small size) with problems of monopoly
control (the state is the dominant land owner). Thus, Rami Levy, the
biggest of a clutch of up-and-coming discount retailers, took three dec-
ades from its founding in 1976 to grow to eight branches. The com-
pany succeeded in tripling the number of branches in the five years after
going public on the TASE but as of the middle of 2015, they numbered
only 33. By comparison, the two leading retailers had 281 (Shufersal)
and more than 183 (Mega).?”

Imports could provide a source of increased competition in the food
sector, but the small size of the market together with regulatory and
trade restrictions creates barriers to entry. Between 1991 and 2000,
Israel reduced tariffs on processed food and other manufactured prod-
ucts to a maximum rate of 8% for intermediate goods and 12% for final
goods.?8 Tariffs on processed food and agriculture, in particular, were
lowered from 1996 to 2003. But the scope of the reductions was more
limited than in other sectors, and tariffs remain relatively high, which is
mainly due to efforts to protect domestic agriculture,?® an industry in
which government regulation is extensive and designed to protect grow-
ers rather than ensure competition or encourage low prices. Those barri-
ers are magnified by the small size of the Israeli consumer market, which
means that many products are imported by a single importer who has an
exclusive contract with the foreign manufacturer and thus no effective
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competition for a particular brand. Importers can sometimes bring in
the same products via third parties, but they often have trouble obtain-
ing the proper documentation and getting their products onto the store
shelves of the big retailers who don’t want to offend the foreign man-
ufacturers.3? Food that is sold through the biggest retail networks has
to meet the standards of Jewish religious law (kashrut), which creates
another high, if not insurmountable, barrier to foreign products. The
government’s Standards Institute, which creates quality measures for
locally sold products and enforces them, raises the barrier higher still by
imposing requirements of food and other imports that are often unique
to Israel while charging high fees for its mandatory services.3!

Not surprisingly, food costs in Israel are relatively high vis-a-vis levels
of income. On the basis of purchasing power parity, a Bank of Israel study
found that food prices in Israel were 15% higher in 2008 than the OECD
average, although Israel’s per capita income is below the average for the
group. That means prices were, in fact, about a fifth higher than expected
given Israel’s income level.3? In particular, prices were high for daily
products, fish, and soft drinks, three categories where foreign competition
for various reasons is particularly restricted. While milk is subsidized in
many OECD economies, most notably in nearby Europe, Israeli tarifts on
milk are 150%, preventing consumers from taking advantage of EU sub-
sidies and effectively making Israel a closed market for dairy products.33
The government has taken steps since the 2011 social justice protests to
introduce more competition into the food sector, most notably with the
2015 Food Law as well as through stepped-up price controls, easing of
approvals to import some categories of food products and lower customs.
A 2015 study showed food price rises moderated after 2011 and even fell
in 2014 and early 2015, but the decline was a relatively modest 1.3%,
which left them 13.4% higher after overall inflation over the last decade.3*

Interestingly, among the leading companies in the food sector, which
is a typical inward-focused industry, Strauss Group in many ways defies
the rule. Although the Strauss family holds a controlling stake and is
often counted among the country’s tycoon class, the family is focused
on the single industry of food manufacturing rather than on building a
pyramid-structured holding group. They started with a family dairy, grad-
ually expanding into other segments like prepared salads and finally acquir-
ing Elite Group, Israel’s biggest maker of coffee and confectionaries, in
2004. Under its previous owners, Elite had stumbled badly in an overseas
expansion drive in its coffee business in the 1990s. Under the control of
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the Strauss family, however, the group has embarked on a more successful
and diversified expansion in a rare instance of an Israeli company leverag-
ing knowledge assets in an old-economy industry not only in foreign mar-
kets but with new and innovative twists on traditional products, entailing
branding and aimed at the world’s most sophisticated consumers.

In 2014, some 55% of its revenue came from international activities.3®
Most of that was in the coffee business, where Strauss is a leading player
in the Central and Eastern European, and Brazilian markets for roast and
ground coffee and related products and services. The company also has a
joint venture with PepsiCo of the USA to make and market hummus (the
chickpea spread that can fairly lay claim to being Israel’s national dish)
and other prepared salads and dips under the Sabra brand in the USA and
more recently in other global markets. The joint venture controls more
than half of the American market and has played a leading role in turn-
ing hummus from a small ethnic category into a mainstream food item.3¢
Strauss also has a water filtration and purification business, launched in
2006, based on proprietary technology developed in house and acquired
from another Israeli company, and operates in China and Britain through
joint venture with local partners (Haier Group and Virgin Group, respec-
tively). Finally, it is developing a chain of high-end chocolate bars operat-
ing under the Max Brenner name. Max Brenner is a tiny business (as of
the end of 2014, it had 58 outlets) but it operates in five countries and
represents a wholly new business concept in the retail sector.

Strauss is an exception to the rule that outside of the technology sec-
tor Israeli companies very rarely use their strong position in the domestic
market to venture overscas. With their limited domestic base, com-
panies based in small countries like Israel are naturally at a disadvan-
tage to rivals in bigger countries in penetrating the global market, but
there are enough exceptions that it shouldn’t be regarded a foregone
conclusion. Switzerland counts both specialist consumer brands such
as Rolex, the Swatch Group, and Lindt as well as mass-market compa-
nies such as Nestle. It has a world-leading pharmaceutical industry that
includes Novartis and Roche as well as a major global presence in bank-
ing (UBS and Credit Suisse) and insurance (Zurich Insurance Group
and Swiss Re). Sweden numbers technology companies like Ericsson,
makers of consumer goods (Electrolux), global retailers (Ikea, H&M),
pharmaceuticals (AstraZeneca, a Swedish-British group) and engineering
(ABB, a Swedish-Swiss group). Both countries are inside Europe, which
gives them an advantage of proximity to large markets, but Switzerland
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does not belong to the European Union and neither country belongs
to the euro zone. In any case, Singapore, a tiny Asian country like Israel
also distant from major markets, counts electronics manufacturing
(Flextronics), Singapore Telecommunications, and Singapore Airlines
among major multinational corporations.

Measured by representation on Forbes list of the 2000 biggest pub-
licly traded companies by market capitalization, Israel counts a respecta-
ble 10. However, only two of the 10 can be regarded as global businesses
(Teva Pharmaceuticals and Check Point Software Technologies), which
suggests that for the other eight, their size is a function of limited com-
petition in a relatively small domestic market.3” By comparison, Sweden
counts 24 companies in the top 2000, Switzerland 46, Singapore and
Finland 20 each, and Ireland 11 (not counting foreign companies dom-
iciled in the country for tax purposes). There are many factors at work
behind Israel’s relative failure. Among them is the difficulty Israelis have
in building and maintaining large enterprises, a phenomenon discussed
in more depth in Chapter 8. But without a doubt, the business-environ-
ment dissonance between a domestic market of cartels and heavy regu-
lation and a global economy where competition is more intense and the
ability to influence regulation virtually nil is a factor as well. Ironically,
this creates a situation in which the Israeli firms with the heft to go
global are the ones least prepared to succeed at it.

The businesses in Israel that do compete globally are often the cre-
ation of a single individual with a particular drive and vision rather than
because of a favorable environment of economic fundamentals. Eli
Hurwitz in the role of chief executive officer made Teva the world’s big-
gest maker of generic drugs. The company floundered after he stepped
down. Stef Wertheimer did the same establishing the machine tools
maker Iscar that was eventually bought to American investor Warren
Buffet while Morris Kahn leveraged a local Yellow Pages business into
Amdocs, the dominant player in telecoms billing and services, and Gil
Schwed turned Check Point into the leading maker of computer-
network firewalls. But these were all standalone businesses unaffiliated
with Israel’s business groups, whose record at extending their reach out-
side of their home base has been poor. The knowledge and human assets
they have acquired in their home market are inadequate or irrelevant
abroad. Thus, with large swathes of Israeli business by inclination and
strategy confined to the domestic market, exports amounted to 30.7% of
the country’s gross domestic product in 2015, far less than other small,
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advanced economies—45.6% for Sweden, 62.5% for Switzerland and
(due to reexports) 124% for Ireland, and 176.5% for Singapore.38

That said, the Israeli companies that do export are highly competitive
in terms of labor productivity. While overall, Israeli labor productiv-
ity was 14% lower than the OECD average per employee, there were
sharp differentials between the country’s export-oriented sectors and
those geared to the domestic market, a characteristic Israel shares only
with Germany and Denmark among OECD countries. The Israeli pro-
ductivity advantage over the OECD average was in the tech-heavy,
export-oriented segments of medical equipment, optical equipment, and
metrology equipment sector was 40%.3 Isracl had an advantage in the
electronics and chemicals sectors as well, albeit smaller. But this compet-
itiveness is restricted to a relatively narrow segment of the Israeli econ-
omy as evidenced by the concentration of overseas assets and exports
in a small group of companies. Among the top 20 Israeli multinationals
in terms of assets held abroad, a good indicator of a company’s global
profile, a single company (Teva) accounted for the lion’s share in terms
of sales or 44% of the $35.1 billion total in 2010. Three others com-
panies—Israel Chemicals via its parent The Israel Corp., Amdocs,
and Makhteshim Agan Industries (since sold to a Chinese company and
renamed Adama)—accounted for another 26%.*0 In terms of assets,
the top four companies accounted for 50% of all foreign assets among
the top 20.41 Meanwhile, the country’s 10 biggest exporters account for
a rapidly growing proportion of total exports—increasing from 36.5%
in 2007 to 51.3% in 2015.#> The biggest of all is Intel, the US com-
pany whose semiconductor plant in Kiryat Gat sold $4.25 billion worth
of products overseas in 2014, equal to close to 6% of Israel’s total mer-
chandise exports of $77.5 billion.*3 Among the other nine, five were
in the chemicals or oil-refining sector (Teva, Israel Chemicals, Adama,
Oil Refineries Ltd., and Paz), two are defense companies (Elbit Systems
Israel Aerospace Industries), one is a maker of machine tools (Iscar) and
one in high-tech (HP Indigo, a unit of America’s HP). Interestingly,
while the two defense contractors specialize in defense electronics, the
list of top 10 exporters does not include any pure high-tech companies
except the two Israeli units of US firms.

In spite of the country’s reputation for innovation and advanced tech-
nology, most Israeli business are not in the global forefront of innova-
tion either by introducing new products or services or by utilizing the
most advanced organization or managerial structures. Relative to other



4 ISRAEL AS A KNOWLEDGE ECONOMY II 71

countries belonging to the OECD, Israeli companies show relatively
high levels of product and process innovations, according to OECD
data. More than 80% of Israel’s large enterprises and more than half of
small- and medium-sized companies reported doing some kind of inno-
vative activity, ranking it sixth among 34 countries surveyed.** But the
data are misleading: The Israeli figures are for the years 2006-2008,
while most of the other countries reporting did so for 2008-2010, years
of deep recession for most OECD countries and coincident with a sharp
drop in business R&D spending in 2006-2009 across the rest of the
OECD.** In Israel, meanwhile, there was no slowdown to speak of all in
those years, yet the percentage of Isracli companies saying that had intro-
duced technological innovations, such as new or significantly improved
products, adopting new manufacturing processes, adopting innovative
marketing methods, or undertaking organizational changes, declined
over the relevant years. Among 2316 companies surveyed by the Central
Burcau of Statistics for 2010-2012, 25% reported they had introduced
a process or product innovation during the period, down eight percent-
age points from the previous (and first) survey covering 2006-2008.46
Even among big companies, which are responsible for the great majority
of innovation, the number reporting significant innovation in the period
dropped six points to 62%.%” Another telling statistic in this regard is
Israel’s international trade in knowledge assets, which encompasses such
things as patents and licenses, transfer of trademarks and patents, and
industrial R&D. As an economy heavily slanted toward high-tech R&D,
Israel should show a heavy weighting to receipts as against payments, but
the balance is unusually lopsided: Receipts of knowledge assets in 2012
amounted to 5.15% of GDP, the fourth-highest among 32 OECD coun-
tries surveyed, but its payments were just 0.95% of GDP, putting it in
the mid-range.*® No country has a gap anywhere approaching Isracl’s,
suggesting the country is not making use of foreign innovation nearly as
much as it could.

Israeli adoption of cloud computing serves as a good barometer for
the phenomenon of lagging innovation in Israeli business. A survey by
the global consulting firm Gartner found that in the USA, 10% of all
software spending goes to cloud software while a parallel survey by the
Isracli research company STKI found it was only 3%.%° In contrast to its
high levels of R&D spending, Israeli spending on information technol-
ogy is relatively low by developed-country standards. A Gartner survey
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from 2011 put it at 3.1% of GDP, versus a range of 3.5-5% for Western
European countries and 6% for the USA.

In any case, the innovation that exists in Israel is skewed toward the
high-tech industry, as opposed to innovation in older, more mature
industries, according to the CBS survey, with 59% of information and
communication firms reporting that they had undertaken technologi-
cal innovations during the three survey years. On the reverse side of the
coin, not only did older, more traditional industries like food service and
mining innovate less, but so did old-economy sectors where innovation
would be normally be considered critical, such as financial services and,
with the rapid development being undertaken in e-commerce, retailing.
In the first three sectors, the percentage of companies reporting they had
introduced some kind of technology innovation was about 18% and in
the case of retail just 9%.59 Given the great divide in Israel between the
export and domestic sectors, that is not surprising: Financial services and
retail are geared to the domestic market and largely sheltered from com-
petition and the need to innovate. The divide is further backed up by
the difference between companies that innovate and those that don’t:
Among innovators, 33.3% said a key goal was to develop markets over-
seas; among non-innovators, only 8.2% reported any interest in foreign
markets.>!

Among the barriers to innovation cited by companies in a CBS sur-
vey covering the years 2006-2008, 79% cited costs and the ability to
finance, which might be expected in a small economy where smaller
firms are the norm. But large proportions cited the absence of any need
to innovate (33%) and the view that the market is controlled by other
companies (32%), responses that reinforce the view that there is an
absence of effective competition in large sectors of the economy.®? While
Israeli industry has seen a huge growth in the number of staff with at
least a post-secondary-level education or advanced professional training
that has not brought a commensurate improvement in innovative skills,
an issue discussed in Chapter 7. The percentage of jobs among manufac-
turing companies designated for people with a higher education or spe-
cialized training nearly doubled to 63% in the 15 years to 2012,%3 but
among companies polled for 2006-2008, 34% cited the lack of skilled
and trained personnel to undertake innovations, a figure that points to
serious human resource issues.

The problems that characterize the great majority of Israel’s private
sector companies are shared by the government, often in a more extreme
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form. Globally, the state’s reputation is mainly informed by the stellar
reputation of its army and intelligence services, which have earned Israel
a remarkable ranking as the eighth most powerful country in the world
by a US News & World Report survey,>* despite a population in the sin-
gle-digit millions. However, as discussed in more detail in Chapter 8, the
army and intelligence services operate more like a start-up company
geared toward a mission, an environment where Israelis excel, rather
than as a large enterprise engaged in routine operations, where they do
not. In times of war or in confronting terror, they rely on personal ini-
tiative, innovative thinking, and often by breaking the rules. But on a
day-to-day basis, overall organization in the defense establishment is
characterized by poor organization, rigid management, and waste. In the
case of the Israel Defense Forces, whose operations are far more open
to outside observers than the intelligence services, the innovation and
advanced technology employed in purely military activities isn’t applied
to the day-to-day administration of the army. And that kind of adminis-
tration is more typical of the other branches of government machinery
that don’t face the exigencies of war or terrorism. Although govern-
ment spending as percentage of GDP has fallen, the civil service remains
bureaucratic and inefficient and often corrupt, in the latter case certainly
on the local level. Low scores for factors relating to government account
for Israel’s relatively poor ranking in the World Economic Forum’s
Global Competitiveness Index, where it placed 24th among 138 coun-
tries in 2016.5% Israeli institutions ranked 31st and for goods market
efficiency (a function mainly of regulation and bureaucracy) it ranked
32nd. On specific issues related to government, Israel scored particularly
badly—46th for the burden of regulation, 78th for wasteful of govern-
ment spending, 46th for favoritism by officials, and 39th for government
transparency.>® “Inefficient government bureaucracy” was cited by busi-
nesspeople surveyed by the WEF as the “most problematic factor for
business.”

The relative inefficiency of government compared to the private sector
is illustrated by infrastructure. Overall, Israel ranked 25th in the WEF
index in 2016 in that category, but that was due to relatively high rank-
ings of 19 for cellular communications and airline-seat availability, both
of which are controlled by the private sector and have been subjected
to reforms in recent years creating highly competitive markets. However,
where the government is directly involved in owning, developing, and
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operating infrastructure, Israel’s rankings were much lower—46 for
roads, 56 for ports, and 60 for airports.>”

The weakness of Israel’s government sector is traceable both to pol-
itics and to administrative culture. As noted in Chapter 3, Israeli gov-
ernments tend to be relatively short-lived—between 1990 and 2010,
the average coalition lasted 2.35 years, slightly below the 2.62 aver-
age for 27 parliament democracies surveyed by the Israel Democracy
Institute.®® There has also been a far more frequent change in the ruling
party between governments in the 1990-2010 than there was in the past
when the Labor Party dominated politics, so that among 27 democra-
cies surveyed by IDI in that period Israel experienced more changes in
ruling party (six in total) than all but two of them.%® Given the over-
all economic consensus over those years, the frequent changes haven’t
so much led to policy zigzags, but they have led to frequent personnel
changes in the Finance Ministry, which is by far the most powerful eco-
nomic-policy making body in the government. The average term for a
finance minister in Israel since the founding of the state was 836 days,
putting it 14th among 19 surveyed democracies.®? In fact, that overstates
the real average, which was raised by the 11-year tenure of Levi Eshkol
in the 1960s. In the post-1990 era, the average stint for an Israeli finance
minister was 47% shorter than in the pre-1990 period. The arrival of a
new finance minister doesn’t necessarily spell an ideological break with
his predecessor, but it does mean frequent running-in periods as the new
officeholder learns the job and frequent policy reversals as he cancels his
predecessor’s programs and initiates new ones for which he can then take
political credit. For same reason, the timeframe finance and other min-
isters can allow for policies to bear fruit is also short because they don’t
expect to remain in office to see the results and reap the political bene-
fits. As a result, strategies for coping with problems such as rising home
prices or lagging labor productivity that require time are often poorly
conceived if addressed at all. Under the circumstances, it is difficult for
the government to adhere and implement any consistent, long-term poli-
cies beyond the broad consensus over fiscal discipline.

That said, the weakness of the government sector is not just a func-
tion of policy but of the civil service and public sector generally. Unlike
the private sector, where union membership has dropped precipitously
since the 1980s, organized labor retains a tight grip on the civil service
and in state-owned enterprises. Labor conditions are dictated by collec-
tive agreements and reforms subject to negotiations with unions, which
have effectively blocked any efforts at instituting modern management
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practices into government. Among the problems cited in a 2013 report
that recommended major changes to the civil service found the hir-
ing process lengthy (an average of 74 days from the deadline for a job
opening until a candidate was hired) and based on outdated criteria.6!
Employees aren’t subject to real performance benchmarks and no pay
or other incentives are offered for the best employees. Performance
reviews, such as they are, are designed to ensure pay raises rather than
measure achievement, with an average score of 9.62 being awarded for
civil servants on a scale of 1-10.9% In its use and deployment of tech-
nology and e-government, the Israeli public sector resembles the broad
economy more than it does the high-tech sector. The United Nations’
E-Government Development Index in 2016 ranked Israel 20th overall
and 18th for online services, which puts it at the low end of the world’s
most developed economies.®3 A digital initiative launched by the govern-
ment in 2013 sought to address the deficiencies but it was not until 2017
that government bodies were required to something as basic as accept
e-mail communications from individuals or businesses.®* Much informa-
tion that should been in the public domain and available for free, such as
data on crime, weather and real estate transactions or the national geo-
graphic survey, were not. Different government bodies use different plat-
forms and responsibility for digital accessibility is divided among different
bodies.

Maritime ports, where Isracl had a low 56th ranking in the WEF
index, serve as a good illustration of the government sector’s weak-
nesses. With 98% of all foreign trade going through the ports due to the
absence of any significant land-transportation links to neighboring coun-
tries, Israel’s ports are critical to the country’s trade-dependent economy.
Officially, they are a government monopoly but effective control lies with
the labor unions that wield immense power by their ability to call strikes
and labor slowdowns that have the potential of shutting down the econ-
omy. The unions fortify their grip at the political echelon by influencing
internal primaries in the key political parties. There is some disagreement
about how efficient Israeli ports are by global standards, but the frequent
strikes and labor actions without a doubt impose direct costs to the econ-
omy estimated at about 400 million shekels annually.®®> High port fees
due to wages that are three times the national average and to extensive
corruption are passed on to businesses and consumers. The government’s
attempts to reform the system over the years repeatedly failed because of
the power of the unions, so that in 2014, it opted to circumvent them by
allowing privately owned ports to compete with the state-owned facilities.
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The government succeeded in breaking the power of the unions in tele-
communications and eventually in the ports, but on the balance its record
has been poor and union-controlled monopolies still exist not only in the
ports but also in electric power, water, and rail transportation.

It could be seen as symbolic that Israel’s ports typify many of the inef-
ficiencies of the broader economy: The human capital assets Israel has in
the form of an elite of highly trained and technology-savvy engineers and
entrepreneurs is in the main employed in the high-technology sector, a
global business that has little to do with the surrounding economy and
does its businesses over the Internet and by air travel because it deals with
intellectual property more than material goods. For the rest of the econ-
omy, the ports constitute the final obstacle in a series that begins with a
workforce with less than adequate skills and training, a business sector
dominated by holding groups and cartels and a regulatory environment
that stifles entrepreneurship and competition. The result is, in effect, two
Israeli economies—one global, innovative, and competitive and the other
confined to the domestic market with all the constraints imposed on it.
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CHAPTER 5

The Enterprise as Product

Israel’s high-technology industry is an industry of start-ups—companies
that are rarely more than a few years old, employ few people, devote
their human and financial resources to research and development, man-
aged by their founders and privately owned. In other words, it is very
much an industry of entrepreneurship—the product of the personal
initiative, skills, and vision of the founder or founders and guided and
managed by them, more often than not. The Start-up Ecosystem Report
for 2015 which surveyed companies in 20 technology clusters ranked
Tel Aviv fifth in the world for its entrepreneurship activity, making it
the highest ranked cluster outside the USA.! In the 10 years from 2006
to 2015, the Isracli high-tech industry has come close to doubling the
number start-ups formed annually from a range of 550-650 a year in
2006-2009 to between 1050 and 1150 in 2011-2014.2 The figures that
almost certainly understate the extent of the phenomenon since many
start-ups don’t raise money from outside investors or enroll in govern-
ment programs and therefore aren’t captured in the data. Moreover,
the start-up phenomenon has shown itself remarkably persistent in the
face of global recession, the cyclical nature of the venture capital indus-
try, and Israel’s volatile geopolitical situation. At the depth of the global
recession in 2008-2009, which was accompanied by a sharp drop in VC
financing,® the number of new start-ups formed declined to 580-600 a
year, but that was only fractionally down from their peak of 668 in 2007,
and the number that closed remained virtually unchanged. After a sharp
drop in 2010, the number of new-company formations surged in 2011
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to 1100 and remained at that level for each of the next four years even
though the seed-stage investment on and exit activity—two key factors in
start-up’s prospects for success—were both stagnant.

All of this suggests that the start-up phenomenon in Israel isn’t fully
governed by the usual considerations that go into setting up a new busi-
ness, such as a ready and available market, business confidence, favora-
ble industry regulations, and the availability of finance. Rather, it has
become something akin to a family business wrought on a national scale:
Israelis start up companies because it is the regarded as the natural and
obvious thing to do for those with the relevant skill sets, and educa-
tional and/or army background. The phenomenon is facilitated by an
institutional infrastructure that begins with official government encour-
agement in the form of tax incentives, state-subsidized venture capital, a
network of incubators (that have since been privatized), and research and
development aid. An even more critical part of that infrastructure is a
highly developed venture capital industry, which has been complemented
more recently by an increasingly sophisticated community of angel
investors and growing corporate investment, mainly by multination-
als. It has also been aided by the presence of investment banks ready to
shepherd young companies into initial public offerings in the USA and
Europe; more recently, the Tel Aviv Stock Exchange itself has become
more hospitable to young technology companies, especially in biotech
and medical electronics. A third element is the plethora of multinational
R&D firms operating in Israel that provide a training ground for future
entrepreneurs and more recently financing and even office space for
new enterprises. Israel’s universities have a long history of commercial-
izing innovations developed in their laboratories, thereby serving as an
important source of start-ups. But none of these structures would have
emerged on such as wide scale without the qualities Israelis themselves
bring to the start-up phenomenon—a culture of personal initiative that
values risk-taking and resists the hierarchy and discipline of large organi-
zations and a worldview informed by the precariousness of the situation
at any moment, all of which is discussed more fully in Chapter 8.

Still, as much as this mixture of infrastructure and culture creates an
environment unusually friendly to start-ups, it acts just as much to pre-
vent the emergence of larger enterprises capable of sustaining growth
with a strategy of sustained and disciplined innovation, and the depth
of management to operate them. Israel’s high-technology sector is an
industry of pure innovation: The “products” it creates are the enterprises


http://dx.doi.org/10.1007/978-3-319-76654-6_8

5 THE ENTERPRISE AS PRODUCT 83

themselves and the intellectual property they develop, which is then
sold far more often than not in a mergers and acquisitions transaction.
The Israeli technology industry’s most successful product has been the
start-up enterprise itself.

With few natural resources, a large domestic market or labor force,
low costs or an environment of political certainty on which to build a
globally competitive economy, Israel has done a remarkable job of har-
nessing the country’s principal comparative advantage, namely its human
capital, with its high-tech industry. Business sector research and devel-
opment in 2013 accounted for 4.2% of the gross domestic product, the
biggest among countries belonging to the Organization for Economic
Cooperation and Development (OECD).* Among small, technology-
focused economies, only Finland and Sweden (both 3.3%) came close.
In the USA, the rate that year was 2.3%, and the OECD average was
less than 2.4%. In Israel, that R&D investment is put to good use
in the form of exports and in rewarding and well-paid employment,
although its contribution should be kept in perspective. The informa-
tion and communications technology (ICT) sector that forms the core
of Israeli high technology accounted for 11% of the country’s GDP
in 2015 and a significantly bigger 19.2% proportion of its exports.® But
after rapid growth in the first decades of the 2000s, ICT contribution
to the economy has been flat. Growth in exports has been modest and
much it due to the presence of a major Intel fabrication plant in Israel.
Moreover, ICT’s share of the country’s total employment was less than
5% in 2015, although with average pre-tax salaries of about $70,000,
about twice the national average, it makes up a much larger share of
total compensation.® Moreover, Isracl’s technology balance of pay-
ments, which in many respects gives a better picture of the industry’s
strength than merchandise and services exports do because it measures
the intangibles that are the start-up industry’s focus, is deep in surplus.
For the years 2007-2010, which included the global recession years of
2009-2010, technology exports ranged between just over $8 and $9.8
billion, far in excess of its technology imports.” As a proportion of GDP,
Israel had the second biggest technology balance of payments surplus in
the world after Ireland in 2008 (4.6% versus 14.3%) and far in excess of
European economies with a technology orientation.? Finally, the start-up
industry has attracted large amounts of foreign investment. In the
2006-2015 decade, Isracli technology companies raised approximately
$22 billion from investors and generated more than $56 billion back
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in the form of exits.” On both sides of the equation, both in terms of
capital invested in start-ups and the companies acquired through M&A
deals or IPOs, the money is nearly all from overseas.

It is difficult to measure the contribution of start-up companies to
economic output because many do not generate revenue at all or only at
a fraction of their potential because they concentrate on R&D. But their
value as potential generators of value-added in terms of the contribution
of human capital can be roughly measured by the valuations placed on
them by investors when they are successful enough to be acquired or
conduct an initial public offering. As an example, seven start-up com-
panies sold during 2008 had valuations that ranged between $1.9 and
$11.3 million per employee.'® None of them employed more than 150
people and one, Fraud Science, had just 15 people on its payroll. By
comparison, among publicly traded companies on the Tel Aviv Stock
Exchange, the market capitalization per employee for manufacturing and
service companies was mainly in the range of $120,000 and $700,000,!!
but payrolls in these companies ranged from about 1500 to 38,000,
which means their broader impact on the economy was greater.

The start-ups that comprise the core of Israel’s high-tech industry
have traditionally been highly focused on ICT, with a focus on busi-
ness customers as against consumers. In the decade 2006-2015, life
sciences, I'T and enterprise software, and Internet start-ups captured
nearly two-thirds of all venture capital investment in Israel, according to
IVC Rescarch Center data.!? Other major segments included communi-
cations (17%), semiconductors (9%), and cleantech (4%). Until relatively
recently, Israeli start-ups avoided consumer products and services, which
would require market knowledge and savvy that Israeli companies have
generally speaking failed at, as well as big and sustained capital invest-
ment. Nor have Israeli entrepreneurs entered large segments of the
global technology industry, such as e-commerce, financial and health-
care services, and media or entertainment. Part of this is naturally due to
the small size of the Israeli technology industry, whose start-ups raised
$21.9 billion in venture capital in the 20062015 decade, compared
with $333.5 billion by US start-ups in the same period.!® The average
deal size for an Isracli company during that period was $4.1 million, a
little more than half the size in the USA.1*

It is doubtful that lower costs play a factor in the relatively small cap-
ital requirement of Israeli start-ups, since Israeli engineers are not sig-
nificantly less expensive than their American counterparts, nor are other
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overhead expenses. Indeed, many Israeli start-ups take on the significant
added cost of setting up an office in the USA early in their development
to access the American market, while a typical US enterprise at the same
stage can work out a single location serving its home market. But even
as the Israeli industry has matured, the preference for smaller start-ups
raising relatively little capital hasn’t changed. Averaging VC financing
rounds for late-stage companies climbed after a 2009 trough to more
than $21 million in 2015, but financing for sced, carly and mid-stage
companies, has been flat since 2006 and in the case of seed-stage compa-
nies was actually lower than its 2006 level in 2015.15

Another factor that affects the character of Israel high tech is the
training, experience, and expertise of entrepreneurs themselves and
their teams, which comes from the army and is thus focused on defense
needs. Many start-up founders have employed their army training and
experience directly in defense and homeland security applications, but
the barriers to winning procurement contracts overseas are very high,
both because governments are reluctant to source foreign technology
and because Israel enforces a strict regime on exporting sensitive mili-
tary and dual-use technology.!'® Thus, the defense roots of many Israeli
entrepreneurs and engineers manifests itself in civilian applications of
communications technology and network security, although it also shows
up in unusual places such as robot vacuum cleaners. Even, the heavy
weighting of high-tech investment in life sciences traces its origins not
only to the universities, but also to the application of defense technology
to medical electronics, for instance missile guidance technology used in
medical diagnostic equipment.

However, the premier example of the influence of the defense back-
ground to Israel’s high-tech industry is network security, which has
emerged as a major sector globally as the risk of hacking attacks and
other issues has grown in an increasingly interconnected world. A survey
by the government’s National Cyber Authority estimated that sales of
so-called cyber technology reached $6 billion in 2014, exceeding Isracl’s
conventional defense exports and comprised 10% of the world total.l”
Just as importantly, Israel was responsible for 15% of all cyber R&D
worldwide, spending about $200 million in 2014, nearly four times what
it spent four years earlier. The number of companies with commercial
sales amounted to 300 in 2015, double the number four years earlier.
Eight companies were acquired in M&A deal worth $700 million, but
two others went public ensuring they would for now remain standalone
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businesses, including one (CyberArk) at a $2 billion valuation. The foun-
dation of the cyber sector, which the government has made a national
priority, helping to develop a cyber technology part in the southern city
of Beersheva, is the army’s intelligence units, most famously its 8200
unit (which is described in more detail in Chapter 8). But just as impor-
tantly is that Israel also counts some older, established network security
companies, including Checkpoint, Verint, and Nice Systems. By one esti-
mate, the veterans of army technology units like 8200 account for 20%
of all the entrepreneurial talent behind Israeli cyber start-ups, with for-
mer employees of the veteran cyber companies accounting for the rest.!®
An important phenomenon to recognize is that the ability to conceive
and engineer new technology has proven in the Israeli context to be quite
fungible. As detailed in Chapter 8, Israeli innovative capacities are less
connected with knowledge and expertise that have acquired in a particular
industry or science, such as defense communications, but in Israeli culture
and the ability to apply digital knowledge to new applications. The rapid
emergence of autonomous-car technology in Israel in recent years is a tes-
tament to that. Israel has never had an automobile industry, but the exper-
tise required to develop self-driving cars and related technology doesn’t
require automotive-engineering skills but abilities in artificial intelligence,
machine learning, mapping, image and video processing, 3D sensing, and
even neuroscience. A lot of these technologies have their origins in mili-
tary applications, which gives Israeli start-ups and the army background
of many of their entrepreneurs and engineers leg up on the competition
from other countries in the sector. Israeli start-ups to encompass basic
self-driving technology (Mobileye, Valens), security for interconnected
vehicles (Argus, Arilou), ride-sharing (Gett, Via, Moovit), and vehicle
communications (Otonomo, Autotalks).!'® By one count, there were close
to 150 automotive start-ups and multinational R&D centers operating
in Israel in the segment, double the number in 2013 and the start-ups
among them had raised in aggregate $820 million in 2014-2015 alone.?°
Another example of the fungibility of technology is the consumer sec-
tor, where Israeli activity has grown in recent years as the cost of reach-
ing the market has plummeted, and the required skills sets have changed.
Thus, in the five years from 2006 to 2010, Internet companies increased
their share of total venture capital fund-raising to 18% from 5%.2! In fact,
their share is likely to be higher because the unusually low start-up costs
enable budding entrepreneurs to avoid the venture capital route alto-
gether, either by bootstrapping (financing by the founders themselves) or
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relying on angel investors whose investments are less likely to be captured
by the IVC Research Center figures. Israecli companies have overcome
their comparative disadvantage in conventional marketing, which require
a fine-tuned understanding of your target audiences cultures and values,
with sophisticated tools for the measurement, collection, analysis, and
reporting of data captured online. “Internet marketing is more analysis
than plain marketing the way we understand it. It’s not communication
skills — what works best to make the user click,” says Dror Nuhumi, a
partner at the tech-investment fund Norwest Venture Partners. “In terms
of communications skills, Israeli companies still suffer. It is more difficult
to get a good presentation in front of my partnership, but when it comes
to marketing analysis on the Internet, Israeli companies know how to do
that very well. It is a way for them to be successful on Internet as well.”?2

Interestingly, the Israeli industry’s skill set in this field was derived
from online gambling, a market where several Israeli entrepreneurs
proved successful with companies like Playtika and 888. Babylon, an
online translation company, serves a good example of how these skills
were transferred to other businesses. Its translation business was deci-
mated by the advent of Google and other free software, and the com-
pany was sold in 2007 to Noam Lanir, who had acquired skills in
Internet marketing and metrics by buying and developing online gam-
bling companies in Britain. Under Lanir, Babylon began selling advertis-
ing space and services via Google and other search engines where users
need translation tools to access online material. Using statistical tools
that gave the company sophisticated analytical powers, Babylon used the
exposure its translation software gave it to generate ad revenue and by
2012 was ranked 38th among the world’s most frequently visited Web
sites, with more than 90% of its revenue coming from advertising.??
Babylon wasn’t alone: A host of Israeli companies followed a similar
strategy to become major players using a business model based on profit
sharing with search engines to which they drove traffic. Indeed, so many
Israeli companies were engaged in this business that they had become
their own technology cluster known as “Download Valley.” Based on
controversial distribution methods and products of doubtful value
to users, the business for Babylon and it peers ultimately proved to be
short-lived,?* but the experience was nevertheless indicative of the skills
that would be applied elsewhere in reaching mass markets.

More recently, those skills have been parlayed into the emerging
ad-tech industry, which develops technology, software, and services for
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delivering, controlling, and targeting online ads. In the first half of 2015,
the Israeli sector counted more than 600 companies, a threefold increase
in five years.?> The sector employed 16,200 people in Israel and overseas
and had combined revenues in 2014 of about $3 billion. Neither was the
industry all start-ups: About half of the companies reported having reve-
nues and the largest are industry leaders in their subsegments, including
Outbrain and Taboola (content recommendation), IronSource (mobile
and desktop applications distribution), SimilarWeb and Crossrider (Web
site traffic monitoring and analysis), Matomy Media (online ad campaign
management), and Kenshoo (marketing software). Although the sector
was showing some signs of slowing growth in 2015 mecasured by the
number of new start-ups formed, ad tech’s share of total Israeli start-
ups accounted for about 10% in 2014, up from 6.1% four years earlier.
In 2014, ad-tech companies raised $511 million in the capital, up from
$144 million two years carlier.

Life science companies have consistently accounted for a large seg-
ment of venture capital investment, accounting for more than a fifth
of all VC investment in 2006-2015.2% The number of companies in
the field has grown from 467 in 2004 to 1380 in 2014, with an aver-
age of 98 new companies added every year over the decade?” and annual
fund-raising has grown nearly threefold to $930 million.?8 With its heavy
burden of clinical trials and multiple national regulatory authorities to
answer to, medical technology doesn’t on the surface seem to be well
suited to the Israeli preference for small, low-cost, and fast time-to-
market technology, but in fact, a model has developed for drug devel-
opers that enables small R&D companies to complete the process by
forming early collaboration with bigger partners that provide capital,
regulatory experience, and marketing apparatus. “If you have new stent
or defibrillator, you need to go through clinical stages, R&D, design and
regulatory approvals,” explains Jonathan Goldstein, who has worked as
a vice president for development at various life science companies and is
CEO of a Jerusalem-based start-up called Innovo Mimetics. “The cost of
marketing today to the end user is so high that its likely business model
is to go through one of the larger channels who are likely to [also] be
your exit.” Multinationals may collaborate on marketing with a start-up
for a time, but ultimately they want to own the product. “It’s difficult
to find investment capital to go all the way to sale,” he says. “Once you
have gotten to scale you need a suitable partner, which increasingly is
coming to the large corporates. If that’s the case you may as well use the
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large corporate earlier on. It’s difficult for start-up with a single prod-
uct or even a platform of products to be self-sustaining.”?® In the years
2012-2014, life science companies enjoyed the biggest exits in the Israeli
technology sector (with the exception of semiconductors whose average
was inflated by some unusually large M&A deals in 2014) with an aver-
age of $164.3 million, compared with $145 million for IT/enterprise
software companies, $141 million for communications start-ups, and
$132.7 million for Internet companies.3? Of these, two-thirds were sold
in the research and development or initial revenues stage.3! Relatively
large numbers of biotech companies go public on the Tel Aviv Stock
Exchange, but for all intents and purposes they remain start-ups, and
their failure rate is more typical of the start-up industry than for publicly
traded companies.3?

Israeli tech entrepreneurs and venture capital funds that back them
generally avoid cleantech. This is surprising in light of Israel’s scientific
achievements in water and solar technology, but the reason is the high
and sustained start-up costs involved in environmental technology—
regulatory approvals factor heavily and the time to market is long com-
pared to information technology. In the decade 2006-2015, cleantech
companies raised just $960 million (not counting Better Place), or just
4% of the total.33 Some of the biggest companies in the field have been
sold off to foreign companies, including Solel, which was acquired by
Siemens in 2009 and later shuttered, and Luz Industries, which went
bankrupt in 1991 and was later reincarnated as an American company,
BrightSource Energy. One of the biggest failures in money terms for
Israeli high tech was a cleantech start-up: Better Place, which raised
some $850 million to build a global clectric vehicle refueling network.
Although it received the technology backing of Renault and investment
by a host of blue-chip companies, it ran through nearly all its cash before
its business gained any traction. In Israel, which due to its small size and
isolation from surrounding countries was an ideal prototype market,
Better Place sold only a few hundred cars and experienced serious delays
in getting its network of battery-recharging stations in operation.3*
Better Place’s collapse was also indicative of the problems Israeli start-
ups face in managing the transition from small, R&D-focused business
into bigger organizations and the different work culture they require.

Despite the success and recognition that Israel’s start-up industry
has achieved over the past two decades, there are indications that it
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has reached a plateau. Trends in the country’s information and com-
munications technology (ICT) sector are better barometer of the sec-
tor’s performance because they exclude sectors such as pharmaceuticals
that are included in most definitions of high tech, and they show that
ICT growth has lagged the overall economy in recent years. From 2011
through 2015, ICT as a percentage of business-sector gross domes-
tic product was essentially flat, ranging between 10.4% and 11.5%.%°
ICT exports as a percentage of total exports of goods and services grew
sharply to 19.1% of the total from 14.7%, but exports of ICT products
were flat all that time. The increase was entirely in the export of R&D
services, namely multinational R&D centers based in Israel and start-
ups. In any event, much of Israel’s ICT manufacturing exports are gen-
erated by Intel’s semiconductors plant in Kiryat Gat, whose output rises
and falls based on the product cycle for chips. Its sales don’t reflect the
strengths or weaknesses of the Israeli tech sector. Looking at the high-
tech industry from the perspective of venture capital invested in any sin-
gle year as a percent of GDP, it has varied between as little as 0.5% in
2009 and 2010 to a more typical level 0.8-1.1% in most years.3® While
the number of companies formed has nearly doubled in recent years,
employment in the tech sector has not been rising. And while tech
company fund-raising showed big growth in 2014-2015, the increase
represented mainly big growth in late-stage deals by more mature com-
panies. Investing in seed and early-stage start-ups as a percentage of total
investment has been on a decline over the 2006-2015 decade.?” The
slowdown in the growth of the start-up business model may well reflect
a situation where the start-up industry has not only reached the outer
limits of what the economy can produce in terms of engineers but also
in terms of entrepreneurs and managers. More certainly, access to ven-
ture capital funding has become more difficult as the structure of the VC
industry has changed—with fewer domestic funds that were traditionally
readier to invest in seed-stage start-ups and the concomitant growth in
the presence of foreign venture funds. Israel is not alone in seeing its tech
sector plateauing: The USA, the industry for more than a decade follow-
ing the tech bubble of the early 2000s showed virtually no growth in
terms of VC investing and deals.3® A surge in 2014-2015 was already
over by 2016. Since the USA doesn’t face the same constraints of entre-
preneurial and engineering talent as Israel does, largely because it can rely
on immigrants, this suggests that the start-up phenomenon globally may
be reaching its natural limit relative to the rest of the economy.



5 THE ENTERPRISE AS PRODUCT 91

Israel counts very few mature technology companies that have sus-
tainable, evolving businesses, with large workforces engaged in the
whole gamut of corporate activity from logistics and finance to mar-
keting and human resources management. Among them are Amdocs
(25,000 employees, $3.6 billion in sales in 2015), Check Point Software
Technologies (3900, $1.6 billion), Nice Systems (3300, $927 mil-
lion), Orbotech (2300, $753 million), Stratasys, a US-Isracli company
(2500 employces, $695 million), TowerJazz (4600, $961 million), and
Mellanox (1920, $658 million), but nearly of all these companies were
formed in the 1990s or earlier and predate the rise of the Israeli tech sec-
tor in its current form.3 In the last decade, only a handful of compa-
nies have emerged as long-term or potentially long-term players opting
to go public instead of putting themselves up for sale, among them Wix
(a maker of web-development tools formed in 2006) and CyberArk (an
information security company formed in 1999). An especially likely candi-
date to remain independent, Mobileye, which was formed in 1999, went
public in 2014 and had emerged as a major Israeli player in auto-tech,
sold itself to Intel in 2017. But as the numbers show even the biggest
of Israel’s technology companies remain relatively small players in terms
of the broader economy and in terms of generating employment. Of the
10 biggest employers in Israel’s technology sector, three are defense com-
panies (albeit companies that specialize in military electronics) employing
a combined 36,000, and three are local units of foreign multinationals,
with 14,000 on their payroll. The four top Israeli non-defense tech com-
panies together employed just 11,300.4° The only significant manufactur-
ers of high-technology products in Israel are foreign companies, and even
those are few, given Israel’s high labor costs and low productivity.

Where Israel has to some extent exceeded is in the kind of manufactur-
ing where a premium is put on flexible thinking and problem solving and
less so on discipline, hierarchy, and other values that characterize indus-
trial plants built around old economy production lines.*! This is most evi-
dent with Intel’s success at its semiconductor fabrication plant in Kiryat
Gat. Another area where it has been successful is industrial equipment,
where companies such as KLA-Tencor, HP Indigo and Orbotech (the
first two US companies and the latter Israeli) make machinery used in the
production of semiconductors, LEDs, printed circuit boards, and other
manufacturing processes and advanced digital printers. Ed Mlavasky, who
is one of the pioneers of the Israeli venture capital industry, says Israel
could succeed in manufacturing products where costs are less of an issue,
citing as an example Xjet Solar, which develops ink-jet printers for use in
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the manufacturing of solar photovoltaic cells. “If you look at the price per
pound of a electronics, if it is consumer electronics—how much does it
cost? Not very much. But if you take a $1 million or $2 million machine
that does optical inspection of silicon wafers, it weighs tons.”*2

On the whole, however, Israel is not competitive in manufacturing.
A study by the consulting firm Applied Economics for the Office of
the Chief Scientist (OCS) in Israel’s Industry, Trade, and Employment
Ministry found that Israeli productivity in technology industries has
fallen relative to Finland and especially the USA over a 13-year period to
2008.43 By 2000, the peak of the global technology bubble, the level of
risen to 190% for all three countries of their 1995 levels. All three subse-
quently experienced a drop, but Israel’s was sharpest of them all, and it
never recovered. By 2008, productivity per worker had grown to 450%
its 1995 level in the USA and 385% in Finland. In Israel, the rate ranged
between 160% and 165% from 2001 on. At about 80% the US level,
Israeli technology industry productivity lagged the USA less than overall
industrial productivity, which is about 55% the US level.** A productivity
gap like that certainly acts as an obstacle on Israel’s efforts to go beyond
the research and development focus of start-ups.

The problem facing Israeli tech companies aspiring to create large and
sustainable business can be summed up by the relative performance of
Israeli start-ups in comparison with older, more mature tech companies.
As a survey by the OCS notes, the two sectors are so different from one
another that they have to be measured by different variables.*> Mature
companies were gauged by the usual indicators, like output, exports,
employment, stock market performance and valuations connected with
mergers and acquisitions, and other financial transactions. By compari-
son, start-ups were measured by venture capital or similar fund-raising,
exits, the number of new start-ups and the value of start-up fund-raisings
and fund-raising by venture capital funds themselves. What the index
constructed by OCS showed was, in effect, two different industries.
Mature tech companies showed a steady decline in the 2006-2009 peri-
ods. From then on, they recovered but as of 2013 the rebound never
exceeded much beyond the levels of 2005. Start-up companies suffered
a more severe decline than their mature peers in 2006-2010, but they
rapidly recovered in 2011 and staged a second rebound in 2014.%6 While
the global financial crisis and the resulting deep recession certainly was
a factor in the overall decline in 2008-2009 of Israeli high tech, which
is so heavily geared to overseas markets especially the hard-hit US and
European economies, the decline predated the crisis. For more mature
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tech companies, the gradual emergence of the global economy from
recession had little impact, which suggests that their problems were not
linked to the business cycle as it was to the Israeli business environment
and a business culture that is detrimental to the development of big busi-
nesses that can compete globally. Start-ups ultimately benefitted from the
crisis: The downturn in global R&D spending in the crisis years left mul-
tinational companies few options but to acquire technology quickly to
make up for lost time by buying start-ups for their IP.

The failure of Israel’s tech sector to create larger companies may be
feeding back into start-up sector by deterring investors from putting
money into promising young companies. Nahumi says the failure of the
Israeli high-tech industry to create large companies is a factor that has
deterred investment by foreign venture capital funds at a time when they
are accounting for an increasingly larger share of technology investment.
“If I make an investment in a company that can be sold for $50 million,
the return I make for the fund is too small and it creates an opportunity
cost. The firm is very involved in the company we’re investing in it .... It
doesn’t make sense for $1.2 billion fund to make such effort for a $50
million exit. Therefore, by definition a firm like ours is trying to fund
those companies who want to be big, who want to go public, who want
to be self-contained ... Most of the foreign investors are shooting for
very large companies in Israel. What’s been unfortunate, in the last 10
years only one company I know of has made [such] an exit.”*”

Israel’s inability to create and sustain mature tech companies comes at
a cost to the economy in terms of employment, as figures from the Israel
Association of Electronics and Software Industries show.*® Companies
with 20 or fewer employees accounted just 1.5% of total employment
in the Israeli high-tech industry. Those employing between 20 and 50
people for 3.1%, those between 50 and 100 for 6.7% and companies
with 100-200 each on their payroll for 14.6%. Nearly three-quarters of
all employment in the industry was from companies with 300 or more
employees. It is not just simply an issue that smaller enterprises create
few jobs but that they create a very narrow range of jobs. While some
smaller enterprises are engaged in real business, with productions, logis-
tics, and sales, in the technology sector they are more typically start-ups
wholly or principally dedicated to research and development and employ
a very limited range of professions, namely for engineers and a small
cadre of support personnel. Larger companies by their very nature are
true businesses, not only employing more people but also people with
a wider range of skills and educational levels. They also employ a wider
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range of age groups because they require a workforce with managerial
and other business experience while start-ups are focused younger people
with the latest engineering skills. Since the prospects of these start-ups
evolving into bigger companies are extremely poor the wider economy
won’t eventually benefit with the creation of more and more varied jobs
from the investment in IP.

The Israeli technology industry’s failure to evolve beyond an intense
focus on R&D is borne out by a survey of outcomes for venture
capital-backed start-ups in Israel, the USA and Europe taken for Israel
Advanced Technology Industries trade association that covers the years
of the global high-technology bubble, the slump that followed and the
modest recovery that followed until the global financial crisis set it in
2008. Among companies formed from 1996 through 2006, Israel had a
slightly higher 44.4% rate of companies remaining independent than the
41.5% in the USA.#*’ However, the rate of failure for Israeli start-ups was
a much higher 33% rate than the 23.8% for Americans. That most likely
reflects in part the more difficult business environment in Israel where
start-ups have to rapidly develop a global market, with the attendant risks
and added costs, because the domestic market is virtually nonexistent.
But the high failure rate also is symptomatic of a “sell it or close it”
ethos among Israeli start-up entrepreneurs. “If you are designing your
company in order for it to be sold, you end up with a company that has
technology but doesn’t have sales, marketing or production,” explains
Zohar Zisapel, one of Israel’s veteran technology entrepreneurs and the
controlling shareholder of the RAD Group of companies. “If you’re suc-
cessful you’re okay, but it’s a bit a gamble and when you come to sell it
and there are no buyers, then you are stuck. If you are building a real
company ... there’s always the alternative of keeping on going.”%?

Going public is for all intents and purposes the only route for a high-
tech company intent on remaining independent and growing. This
is particularly the case for Israeli companies where an overseas listing
enhances its profile among customers and potential partners and awards
it a foreign, or more usefully, an American imprimatur. This in part
explains the reluctance of Israel’s best companies to list on the Tel Aviv
Stock Exchange. But 25 years after the Israel tech industry came into its
own, there is no discernible trend of Israeli start-ups pursuing IPO path.
In the 15 years after 2000—the final year of the global high-technology
bubble when 38 companies raised more than $1.5 billion in the USA—
the number of Israeli IPOs rarely exceeds the single digits in any one
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year and in four of the years it was nil.>! There have been brief surges of
IPO activity, for instance in 2007 and 2014, but that reflected favora-
ble market conditions that made the mergers and acquisitions route less
attractive rather than a trend toward staying independent as the indus-
try matures. Israeli high tech’s presence on Wall Street has actually
declined: Between 2000 and 2013, some 66 Isracli companies delisted
from the Nasdaq Stock Market, which is the chief venue for Israeli high-
tech companies trading in the USA, compared with 59 that were newly
listed.>? To be fair, Israeli technology companies are not alone in having
avoided the IPO route, a trend that has been various ascribed to reg-
ulatory changes, most notably the 2002 Sarbanes-Oxley Act,® and to
changing business environment, where small companies can no longer
generate competitive high levels of profitability.>* More recently, the
2012 Jumpstart Our Business Startups Act (JOBS) in the USA contains
provisions that exempt emerging growth companies (those with less than
$1 billion total annual gross revenues the year before their IPO) from
key Sarbanes-Oxley requirements. In fact, there was a notable increase in
Israeli IPOs in 2013-2014, but by the following year, the trend had run
its course.

Regarding mergers and acquisitions, the IATI data found that
American technology companies are more likely to be absorbed in an
M&A sale (29.2%) than their peers in Israel (17.3%) or Europe (18.9%),
but there is a critical difference in the outcome of these transactions.
The typical American company is likely to be sold to another American
company—either through a merger of roughly equal companies or an
acquisition merger into a much larger entity. Either way, the mergers and
acquisitions process acts to create larger companies and helps sustain the
large enterprises that already exist. In Israel’s case that process of aggre-
gation and strengthening of industry players has not occurred. A data-
base of Isracli high-tech M&A activity for the six years 2005 through
2010, covering a total of 235 transactions, showed that 78% of the
acquisitions involved the sale of Israeli company to a foreign buyer.5® In
fact, that figure understates the extent of foreign acquisitions and how
frequently Israeli start-ups become absorbed into overseas enterprises.
Among those M&A transactions where information was available on the
price, foreign buyers dominated the M&A process even more decisively.
Of 43 sales where the price was in excess of $40 million, only five were
by an Isracli buyer. In fact, for the great majority of the 235 sales, the
acquired company was valued at less than $40 million and in many cases
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in the single-digit millions, meaning they were bought while they were
still in the research and development stage or had not advanced very far
in developing marketing and sales. In other words, the companies were
being acquired for their intellectual property and/or for their research
and development teams, not because of their business performance.
Many, if not most, Israeli start-ups acquired in cross-border M&A
deals become local R&D centers for the company that acquired them.
As a result, foreign research and development centers play a major role
in the Israeli Silicon Valley. Numbering about 240 and counting among
them the world’s leading technology multinationals,>® foreign compa-
nies are a major source of employment, account for most of its impres-
sively high levels of business research and development spending and
similarly make up a large part of its technology trade surplus. Virtually
every major company in global high tech has a substantial R&D presence
in Israel (although rarely anything else), among them Intel, Microsoft,
Apple, Google, Facebook, IBM, Texas Instruments, Siemens, and
Motorola. The world semiconductor industry has an unusually large
presence with some 150 design centers employing approximately 20,000
people.>” All told, foreign R&D centers accounted for more than 54%
of all business R&D spending in 2012, five times the national average
for European Union countries and far in excess of Ireland’s 25%, despite
Ireland’s renown as a center for multinational R&D and other corporate
operations.®® Moreover, in 2012, multinational R&D centers accounted
for 27% of all patents registered in Israel and IBM was the company was
the single greatest number among all foreign and Israeli firms.>® The vast
foreign R&D presence in Israel is a testament to Israeli innovative prow-
ess, but it provides further evidence of Israel’s inability to leverage its
intellectual property into businesses that manufacture products or pro-
vide services based on it. The high proportion of foreign R&D to total
spending also reflects the low levels of industrial R&D in the non-
technology sectors of Israel’s economy and the small scale of Israeli
technology companies. Even if start-ups are dedicated almost entirely to
R&D, they typically employ less than 100 people altogether. By com-
parison, Microsoft employs about 600 people in Israel, Siemens 800,
SAP 800, and IBM some 2000.%° Thus, foreign companies in Israel
both contribute in a significant way to the country’s R&D prowess, but
they embody many of the same employment profiles that start-up com-
panies do. While a few companies have manufacturing and sales opera-
tions in Israel, most of the foreign R&D in Israel is conducted by local
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subsidiaries that engage in no other significant operations. Far from cor-
recting the imbalance in Israeli high tech toward research and develop-
ment, they exacerbate it.

When the Israeli high-tech industry came into its own in the 1990s,
the natural expectation was that among the hundreds of start-ups that
were being formed every year a few would grow into big companies,
mimicking the process in Silicon Valley. It didn’t happen, and some 25
years later, Israel remains a “Start-Up Nation” of tiny companies that
haven’t been able to fully leverage the country’s innovative abilities into
employment and exports.
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