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What People Are Saying About

The Network Effect

The world knows that Israel has emerged as a high tech power from a kneeling start some 70 years ago. Meir Valman explains this phenomenon in meticulous detail. He combines compelling historical narrative, highlighting the role of key individuals from Chaim Weizmann to Uzia Galil by way of Fred Adler, with sector-by-sector analysis of how Israel reached the frontier across the spectrum of digital technologies.

Dr. William Janeway, successful venture capitalist, scholar of the economics of innovation at Cambridge University, and author of Doing Capitalism in the Innovation Economy

Valman does an admirable job detailing and explaining the overlooked and underappreciated reasons Israel’s tech sector has boomed, providing crucial lessons for startups, business and government officials, investors and others.

Gregory Zuckerman, special correspondent for the Wall Street Journal and author of The Man Who Solved the Market

From homegrown Israeli R&D to raising foreign venture capital, and the realization that marketing and business is essential for success, The Network Effect is a well written overview of the journey of maturation of the Israeli high-tech industry.

Danna Azrieli, chairwoman of the Azrieli Group

In his history of the development of Israeli high tech, Meir Valman describes the people and institutions who made it happen. Valman shows how the process began before the state of Israel was declared and was able to develop thanks to close connections with those abroad.

David Siegel, former CEO of Meetup and Investopedia, author of Decide & Conquer
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To Persha, without which all this would not have been possible.


Israel is the Silicon Valley of the World.

– Steve Ballmer

You can’t really understand what is going on now unless you understand what came before.

– Steve Jobs
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Timeline

1912 Cornerstone of the Technion is laid in Haifa

1914 Outbreak of World War I

1917 Palestine is captured by British forces under General Allenby

1918 End of World War I

1923 Albert Einstein visits the Technion and Hebrew University

1924 First classes at the Technion

1925 First classes at the Hebrew University

1933 Establishment of the Sieff Institute, later to become the Weizmann Institute

1939 Outbreak of World War II

1945 End of World War II

1948 Declaration of the State of Israel

1955 Israel’s first computer, the WEIZAC, becomes operational

1959 Establishment of Mamram, the IDF unit to train computer programmers

1962 Establishment of Elron by Uzia Galil

1967 Six Days War

1968 Establishment of Scientific Technologies Ltd (later Scitex) by Efi Arazi

1969 Establishment of Elscint as a subsidiary of Elron by Avraham Suhami

1969 Establishment of Tekem by Yossi Vardi, Yoram Rosenfeld, and Meir Burstein

1971 Establishment of the Office of the Chief Scientist

1972 Elscint goes public on the Nasdaq, the first Israeli company to do so

1972 Laser Industries is established by Isaac Kaplan

1972 IBM opens an R&D office in Israel

1973 Yom Kippur War

1974 Intel opens its first foreign design center in Israel

1977 Establishment of Indigo by Benny Landa

1977 Establishment of Fibronics by Morris Weinberg

1978 National Semiconductor opens a design center in Israel

1978 Interpharm is established in Israel by Serono

1979 BTG is established by Chaim Aviv

1979 Establishment of the BIRD Foundation

1981 Establishment of Zoran by Levy Gerzberg, the first Israeli semiconductor company

1982 Motorola establishes a design center in Israel

1982 Establishment of RAD Data Communications by Zohar and Yehuda Zisapel

1982 Establishment of Aurec Information & Directory Systems (later Amdocs) by Morris Kahn

1982 Establishment of Efrat Technologies (later Comverse) by Kobi Alexander, Boaz Misholi, and Yechiam Yemini

1983 Establishment of Fourth Dimension (later New Dimension) by Roni Einav

1985 Economic Stabilization Plan

1985 Launch of Athena by Dan Tolkowsky and Fred Adler, Israel’s first ever venture capital fund

1986 Establishment of DSP by Davidi Gilo

1986 Establishment of NICE by Didi Arzi, Benny Levin, Joav Avtalion, Mickey Golan, Avraham Lazar, and Nissim Avraham

1987 Lavi Fighter Jet project is scrapped

1988 Establishment of News Datacom (later NDS) by Prof. Adi Shamir

1989 Establishment of Mercury Interactive by Aryeh Finegold

1990–2000 Arrival of almost one million immigrants from the Soviet Union

1991 Microsoft Israel is established by Arie Scope

1991 Applied Materials establishes an Israeli presence

1992 Establishment of the Yozma program by Yigal Erlich

1992 Qualcomm opens an Israeli R&D center

1993 Establishment of Galileo by Avigdor Willenz

1993 Establishment of Check Point by Gil Shwed, Marius Nacht, and Shlomo Kramer

1994 HP opens an R&D center in Israel

1996 Establishment of Mirabilis by Arik Vardi, Yair Goldfinger, Sefi Vigiser, and Amnon Amir

1998 Mirabilis is sold to AOL for $407M

1999 New Dimension is sold for $675M to BMC

1999 DSP is sold to Intel for $1.6B

1999 Chromatis is sold to Lucent for $4.75B

2000 Galileo is acquired by Marvell for $2.7B

2006 Mercury Interactive is sold to HP for $4.5B

2006 M-Systems is acquired by SanDisk for $1.5B


Introduction


Today, there are hundreds of successful companies in Israel. There is mutual fertilization of ideas among them with working networks. I always said we need a network. We were the hole. Today, the network is woven. There are many Jews in New York but there is no Silicon Valley there. This is a very Israeli phenomenon. The Technion has a part in it. Chance as well. All of these saved the Israeli economy.1

– Avraham Suhami, founder of Elscint, one of the earliest Israeli startups



The donors were concerned. The trustees were frantic. Plans for a technical school in Palestine had been advancing, land had been purchased, and money had been raised. But building could not proceed without the permission of the authorities, the Ottomans. This had to be done according to procedure. An application had to be sent to the area office in Acre. From here it was sent to regional headquarters in Beirut. It then proceeded to the empire’s capital in Constantinople where all permissions were officially granted. By late 1911, after a wait approaching a year with no information, it became clear that it would be necessary to find a way around the Byzantine procedures of the Ottoman Empire.

The only option was to bypass all the initial stages and get straight to officials in the capital. But that required the help of someone who was based there and was sympathetic to the cause. After some inquiries, it was found that there was a Greek Jew by the name of Asher Mallah who was a lawyer practicing in Constantinople. Mallah was also president of the Zionist Federation of Greece and more than willing to lend his assistance. Using his contacts, he established that the application had reached the capital in August and, thanks to his efforts, by November he was told unofficially that permission had been granted. Official permission came in January 1912 and the cornerstone for what was to become the Technion was finally laid in April of that year.2

With economic growth stagnating in the Western world, many experts in government, academia, and business have spent the past few years asking how it can be rekindled among post-industrial societies. With the high-tech sector one of the few areas to generate elevated levels of growth, policy makers have tried to find ways to grow its share of the economy while entrepreneurs have been attracted to start companies in the sector.

While the US and Silicon Valley are acknowledged as global leaders, they are so far ahead of everyone else that they seem to represent an exceptional case. But one country does seem more accessible and more relatable — Israel. In fact, this country gives hope to so many others — if a small country with few resources, that was poor and under industrialized until only a few years ago, has managed to build a world-class high-tech sector with thousands of startups, then surely larger and wealthier countries that were industrial powerhouses should be able to do so the same. Yet this task has proven to be surprisingly difficult and even those who have consciously tried to emulate Israel have struggled to do so.

This might not come as a surprise to some people. Much of the existing literature tries to explain Israeli success in terms of cultural factors, focusing on the things that make Israeli society unique such as a willingness to take risk, the lack of hierarchy, and resilience. While all these aspects are an important part of the industry’s success, if they are the only reasons this might mean that Israel is a special case. If its secret is its culture, this is not something that is easily replicated by other countries, all of whom have their own unique culture.

In addition, culture tends to be fixed, and changes tend to happen very slowly. Yet as we will show, in the 1960s Israel was at the bottom of the league tables in terms of important metrics for the development of the industry such as the amount of R&D as a percentage of GDP and the number of engineers. But looking more deeply, what emerges is how Israel managed to become a trailblazer in many aspects of the industry.

Israel was among only a handful of countries to possess a computer in the early 1950s (see Chapter 2), and the benefits it provided led to the purchase of many more during the following decade by different government institutions. The result was widespread programming skills and the emergence of the first software companies by the late 1960s and of a wave of new and successful ones in the 1980s as the use of computers became widespread. Other sectors such as communications owe their origins to companies established in the late 1950s and early 1960s, while the silicon chip industry has its origins in a research lab at the Technion established in the late 1960s.

The universities played a key role. With their ear to the ground, they continually tried to predict future technological advances and introduce such topics to the academic curriculum. For example, Israeli universities were among the first to offer computer science options with the Technion and the Weizmann Institute establishing degree programs in Computer Science from 1970, while Hebrew University started offering such courses as part of other degrees at the same time. 3

Israel was also a pioneer in venture capital (VC). While the industry took off in the US in the 1970s with the first institutional VCs, no other country saw anything similar. Despite a shortage of domestic capital, Israel managed to get a head start on other countries during the 1990s, including those with much larger financial sectors, due to the explosion in new startups and government support in the form of the Yozma program. This provided financial incentives and ensured that expertise would be transferred by foreign partners to create a domestic VC industry (see Chapter 12). By 2000, Israel would possess the second largest VC industry in the world in absolute terms. 4

There must have been some kind of process of change that enabled the industry to develop from its modest origins to world class leader but how did it happen? Some point to the role of the government which was important and will be addressed in more detail; suffice to say that the government’s role and resources was modest until the late 1980s and early 1990s when a lot of the groundwork had already been laid. Others focus on the military which proved to be a critical training ground for many of those who built the industry. Yet the technological units that so many of today’s high-tech workers went through and make up a big part of the current army were much smaller in the early days and many of the industry’s pioneers did not serve in them.

This book will argue that we need to look elsewhere to understand the process of development. It was the ability to tap forces outside Israel that enabled the domestic sector to flourish. This was not only in well-known areas such as foreign capital and markets but also in terms of knowledge and the transfer of technology. As more connections were made, Israel was able to attach itself more closely and benefit from the successes, knowledge, and capital of the world’s leading high-tech ecosystem in the US. I have called this phenomenon “The Network Effect.” By highlighting the many ways in which this occurred over time, one can understand the historical development of the sector and how each of the different forces impacted it. This perspective, which includes influences that came from outside the country, is one that is more amenable to imitating and contains important lessons for other technology centers.

Going back to the earliest days before Israel was established in 1948, the pioneers that laid the foundations for the state of Israel had many obstacles in their way. Their resources were extremely limited, the local Ottoman and British authorities were unhelpful and often hostile, and the land itself was underdeveloped. The one unique asset they possessed was their ability to network and connect with the right people wherever they were in the world when needed. This had been part of the Jewish experience for over two thousand years with Jews that lived in Judea in close contact with Jewish communities and individuals in Egypt, Babylon, and Rome, many of whom regularly travelled to Jerusalem for the pilgrim festivals during the Second Commonwealth. Written communications were also made regularly on issues of religion, law, and politics. After the exile brought about by the Romans and the dispersion to many different lands, these contacts were maintained across countries and continents, and eventually allowed the development of multinational entities in businesses such as shipping and banking based on the trust between co-religionists in different countries.

As will be seen throughout the book, almost all influential Israeli players in the sector of the first and second generations (1960s–1980s) had spent time abroad especially in the US and brought that knowledge back with them. For some it was about what products to build, for others it was how to run a business, while for others it was how to market and sell products. What was unique about Israelis who went to Silicon Valley was firstly that they preceded many of the other nationalities, arriving as early as the 1970s, while those from elsewhere arrived mostly beginning in the 1980s and 1990s. Even more importantly they retained greater links to their home country and planned to return there eventually. For those who had escaped the Holocaust or served in the army, their connection to the country was particularly strong, and ties with family and friends represented a particularly important aspect of their lives.

By the 1980s, thousands of Israeli engineers had moved to California with a high percentage returning. Many of them became the founders of startups a few years later thanks to the connections and experience gained there. One Israeli described what happened, “Why were there so many Israeli entrepreneurs in the 1990s? One quarter of my university graduating class went to the United States and then stayed on to work in hightech in Silicon Valley. They all started coming back to become entrepreneurs … They knew how to hire US marketers and business developers.”5

This also worked in reverse. There were many non-Israelis who became involved in Israeli tech for varied reasons, and their knowledge and experience proved to be of vital assistance in helping the industry to develop.

Beyond individuals, it was also the presence of foreign tech companies who came to Israel starting in the early 1970s that had a huge influence on the local scene as it exposed Israelis to the methods and practices of highly successful companies that they could later emulate when starting their own companies. Those enterprises that set up operations in the country were motivated by business needs. Throughout the history of the high-tech industry globally, booms have been marked by a shortage of qualified workers in specific locations.6 While Israel only had a limited number of engineers in the early 1970s, their quality and reputation brought large companies to the country in search of new talent. What gave them these skills was the level of instruction at the country’s universities, which were among the best in the world in certain fields and whose stories we will explore in the next chapter.

The Israeli army plays a key role in this story. Due to ongoing security threats after the 1948 War of Independence, military service was compulsory, and the Government gave it top priority. The armed forces did not suffer from the same resource constraints as other institutions, allowing it to become the one place where technological development could flourish. This disparity with the rest of the economy only increased further after the 1967 Six Days War and the 1973 Yom Kippur War. Civilian industry later commercialized many of the technologies initially developed inside the army.

Yet while today we tend to think of the army as providing training in advanced technology to those that served in technological units, in the early days the army’s contribution was somewhat different. At that point, tech units were much smaller, and while some people who became important in the industry came from there, many others served in regular units. More important were the leadership, responsibility, selfconfidence, ability to improvise, and other soft skills learned there. It was also the place where teams were formed, many of which continued working together later in startups. Many of the important players in the early years served for far more than the compulsory three years in the army, including quite a few who did the Atuda program that allowed them to study first before their army service in exchange for a longer service, which enabled them to work on more advanced problems during their service and taught them more advanced skills.

While military service was compulsory and played a formative role in the lives of those who would go on to create tech companies, an even more crucial factor was experience working in an entrepreneurial firm. Contrary to a few exceptional cases, the average age of all Israeli founders is 37, including 11 years of work experience.7

Research has shown that many startups can trace their origins to the same original company. In the US, the Fairchild Semiconductor company that dominated the microchip industry during the nascent days of the 1960s was unable to cope with the explosion of demand for distinct types of chips from a range of different industries. Many teams felt they had a product which could be successful but the organization was not willing to invest in it, so they left and started their own companies. There are estimates that over 400 companies owe their origins to Fairchild8 while using a different methodology the number reaches as high as 2000 or 70% of the listed technology companies in the Bay Area.9

Applying the same methodology to Israel, we can also see the outsized influence of the most entrepreneurial tech firms in creating the next generation. One study found that companies that were founded based on an entrepreneurial strategy during the 1970s and 1980s as opposed to older state-related entities spawned more new startups despite having a shorter history.10 For example, entrepreneurs who came out of the RAD Group were directly linked to the creation of 110 new, independent startups (this excludes the 34 companies within the RAD Group itself).11 Other Israeli companies led to the creation of even more new companies: Comverse spawned almost 400 new companies including Waze and Gett while Check Point created almost 250, Amdocs over 180,12 and Mercury Interactive over 150 including Next Insurance and TripActions. 13

But it was foreign companies that were the greatest training grounds for future Israeli high-tech entrepreneurs. Intel was established in 1968 by Robert Noyce, Gordon Moore, and Andy Grove, and was the most famous company to emerge from Fairchild. They were one of the first companies to set up an Israeli base in 1974, and since then have spawned over 600 Israeli startups created by its alumni. Google (which only began operations in Israel in 2005) has spawned almost 580, and Microsoft that was set up in Israel in 1991 has seen over 550 companies created by former Israel-based employees.14

But it was not simply about copying what was happening in the US; Israel was able to use its own strengths to eventually surpass it in some areas. In her book Regional Advantage, AnnaLee Saxenian has highlighted the superior knowledge diffusion of Silicon Valley compared to Boston’s Route 128. The former comprises many small firms with high labor mobility rather than a smaller number of highly integrated, large corporations where knowledge stays inside that characterizes the latter. Silicon Valley pioneered the creation of specialist producers within a complex of related technologies and promoted collaboration horizontally. This led to the development of strong industry social networks, frequent movement between firms and a desire to try new things since there were always ways to get back after failure. Companies became less hierarchically rigid when smaller in size, and with increased job mobility, the culture evolved to one of teamwork, openness, and participation. 15

These Silicon Valley type characteristics16 are equally applicable to Israeli high tech and were brought to the country by Israelis who had worked in the US or by American companies that set up a presence there. But Israelis took these ideas further. While the founders of Silicon Valley typically came from these smaller firms and moved between them, in Israel the network spread even wider to include the technological units in the military or their graduates, those working in government and helping to set policy or support the industry, and those working for multinational companies with an R&D presence in Israel. It also includes Jews living overseas working in the same industry and Israelis working abroad.

Israeli networks have their origins in several places. One of the most unique and well known is the army. With compulsory military service for both men and women at age 18, those serving in technology-related units find themselves placed with likeminded individuals with similar skill sets, and over a period of at least three years get to work together on solving problems and discover their complementary abilities. While in most countries, a founder comes up with an idea for a startup and then builds a team around it, in Israel on many occasions, it is the team that decides that they want to continue working together after success together in the military and then looks for an idea that they can work on. Prominent examples of this include NICE and Gilat that we will read about later (see Chapter 12).

Assaf Rappaport built the team that developed cybersecurity company Adallom by bringing together three other colleagues from his army days before selling the company to Microsoft and later founding another cyber security startup Wiz with the same team. Some of the team founded their own companies and recruited other veterans from Unit 81 where they served together. Rappaport says of the experience of working with like-minded people from his military’s unit, “A team that has worked together before is a substantial force multiplier. You can’t find that in Silicon Valley, neither in terms of the pool you can draw from, nor in terms of know ledge and experience.”17

But the military was not the only important network, and the workforce was even more important given the number of like-minded people that workers were exposed to. For example, Orna Berry was one of the co-founders of Ornet Data Communications that made Ethernet switches and became the first Israeli company to be sold to a European company when it was bought by Siemens in 1995. Ornet’s team was established by Berry and five colleagues who had worked together at Fibronics, one of the earliest fiber optic companies. Berry went on to work at a diverse range of places, becoming one of the best networked Israelis in high tech in the process. This included becoming the chief scientist in charge of government grants to the industry, a partner at VC fund Gemini before working for multinationals EMC and Google. Mercury Interactive, one of the most successful Israeli tech companies of the 1990s and early 2000s was formed around the core team of Daisy Systems (a company created by an Israeli in Silicon Valley in the early 1980s).

The workforce network was also critical in finding the right people to fill jobs for those who started companies. Zohar Zisapel, founder of the RAD Group, which included 27 separate companies said, “I know what to do; I have the ideas. What I need are good managers [who] will turn these ideas into a successful start-up … I know how to find them … Usually I need only one step to locate them in the high-tech sector.” 18

The other major network was academia or, to be more precise in the early days, the Technion. While Israel has several leading universities in the sciences, up until the 1990s, most founders studied at the Technion and many were part of the electrical engineering faculty. Elron, Israel’s first technology startup, hired its early employees from the university as friends brought friends to the company. When Intel and National Semiconductor opened their design centers in Israel, they also encouraged their employees to bring their colleagues who had studied with them at the university or were research students there. Academics were also drafted. Technion graduate Zohar Zisapel recruited his own teacher, Professor Jacob Ziv, and half the electrical engineering faculty to help him on projects in the army unit that he was running.

These Israeli networks were only part of the story. The network extended beyond domestic borders and reached throughout the globe. This gave access not just to capital from abroad but also critical access to foreign markets that was critical for a small country with a small local economy. Most critically it also gave access to knowledge, both on the latest technological developments as well as how to successfully build a business in this sector. Orna Berry spent 10 years in the US, earning a PhD in computer science at the University of Southern California before working at three different technology companies there.

Israelis began to move to Silicon Valley from the early 1970s and formed a crucial bridge between the two countries, often returning to Israel to start new companies with the help of their American experience. The skills and knowledge they brought back were critical in developing the Israeli tech industry. Almost every founder of an Israeli tech company before the 1990s had spent time in the US.19 Even the exceptions, such as Zohar Zisapel who remained in Israel, remarked, “We are pretty much attuned to the American culture because our high tech originated in America. We grew up there.” 20

As one returnee put it, “There is no better school than working in an established American company to learn to do things correctly, to adapt appropriate business models, and then immigrate with it to Israel.”21 As the tech sector developed, more and more began to flock to the US, and by 2000, there were an estimated 10,000 Israelis working in Silicon Valley.22

Perhaps the most well-known example of someone who created networks both domestically and internationally is Yossi Vardi. A graduate of the Technion, he founded one of Israel’s first and, what soon became, the largest software house Tekem in 1969. But he quickly moved on, accepting a government job as director general of the Ministry of Development and became a director of several government companies. He was then sent to the US where he ran the investment authority for North America and made many contacts in the financial industry in New York. This led to the creation of the BIRD foundation that financed cooperation between US and Israeli companies, and later to Yozma, the Israeli government initiative that created some of the first Israeli VC companies. He later advised his son and partners on their startup Mirabilis, and he enabled them to achieve a higher price when the company was sold to AOL thanks to his knowledge of the US. Vardi also established several international technology conferences including Kinnernet and DLD, both in Israel and abroad. Vardi claims that it was the connections with the US that built the Israeli industry: “The whole success of the Israeli high-tech sector has been based on an alliance with the major American players.”23

These networks were critical in promoting “knowledge diffusion.” While one of the challenges of building a technology ecosystem is to generate knowledge, an even greater challenge is to spread that knowledge so that it reaches as many people as possible who can exploit it.

Yet none of this is what Israel’s founders envisaged.

Western Europe was undergoing a technological revolution in the second half of the 19th century. The changes brought about by the industrial revolution had spread throughout the region and brought unprecedented wealth and a rapidly changing way of life. Many countries were also loosening existing restrictions among professions. Jewish scientists and researchers, who had previously been held back by systemic exclusion, now had the opportunity to make their mark on science. Their contributions were at the forefront of many groundbreaking discoveries, and this newfound representation in the scientific community was a sign of hope for a brighter future.

In his vision for a Jewish state, and inspired by this mindset, Theodor Herzl, the founder of Zionism, saw technology as the key to his utopian state. In his novel Altneuland, Herzl imagined a society in which electricity-powered agriculture and transportation and private telephones and refrigerators were commonplace, all developed by local Jewish scientists. “Wherever we moderns appear with our inventions, we transform the desert into a garden. To build a city takes in our time as many years as it formerly required centuries … We ourselves will use and carry on every new attempt in our Jewish state … making of the new land a land of experiments and a model state.”

David Ben-Gurion, Israel’s first prime minister, shared Herzl’s enthusiasm for technology. Despite Israel’s status as a primarily agricultural and underdeveloped country, some fifty years after Herzl’s vision was presented, Ben-Gurion recognized the potential for technological advancements to improve the nation’s prosperity and progress. While he acknowledged the many challenges to developing the country, he believed that the way forward was to apply brain power to scientific development:


We cannot match the other nations in strength, wealth, size or material but we are also not inferior to any other nation in our intellectual and moral abilities.

As the most advanced nations in the world, we must take scientific research, be it basic or applied, to its highest peak, not as the privilege kept to the genuine or single individuals, but rather as the right of the masses, kept to the creators and the building of the land, science shall be in the use of the economy and the culture that shall create in this land and it will be utilized for advancing agriculture, industry, construction, education and health.24



Ben-Gurion then embarked on several national scientific projects, one of which was building the national water carrier. This enormous project took 11 years to complete and created the infrastructure for carrying water from the country’s source (the Sea of Galilee) to its population in most areas. Apart from a scientific council established in 1948 and disbanded a decade later due to infighting and disagreements,25 the young country did not establish any form of national policy for science and technology.

In later years, there were several policies aimed at helping scientific-related industries to succeed, starting with the Office of the Chief Scientist in the 1970s that initially gave grants to enterprises to defray the costs of R&D (see Chapter 6). Still, there was no attempt to plan all activities related to science and technology “top-down.” The result was that every institution, including the academia, military, government ministries, and industry, decided on their priorities with little coordination between them.

What emerged was something quite different to the visions of both Herzl and Ben-Gurion. While they envisioned the application of technology that would improve the standard of living domestically, neither of them foresaw the export-oriented sector that eventually emerged, wherein original technology was invented locally with little interest in serving the domestic market.

This book is a chronological journey through the most important developments in each era of the Israeli high-tech sector. As the ecosystem grew, more people and organizations became a part of it, and I have not attempted to document every single one of these. The focus will be on the individuals or organizations that made the most significant contribution to driving the industry forward in my subjective opinion.


Chapter 1

Before the State of Israel


Out of all the natural resources, we only have Jewish brains, but this is the only resource that is truly inexhaustible.

– David Ben-Gurion



On what was once a barren hill overlooking the Mediterranean Sea in the northern Israeli city of Haifa sits the campus of the Technion. Paying homage to the vision of Theodor Herzl, the founder of Zionism, who envisaged the city as the center of a future Jewish state encompassing all the latest technologies, the university is one of the only ones in the world that is reachable by cable car. Training thousands of students every year to become scientists, it hosts faculties of engineering of all types, mathematics, computer science, physics, chemistry, biology, and others. Many of its buildings contain the names of those that have been critical to its existence — its donors, most of whom hail from abroad.

Its contribution to the local high-tech industry is indisputable: 11,000 graduates have gone on to work in startups, and 25% of all graduates have initiated their own business. At least 50% of all Israeli tech companies were founded or led by Technion graduates and almost 60% of Nasdaq listed Israeli companies have a founder from the Technion.

It is Israel’s oldest school of higher education. As in many other countries, its early establishment goes hand in hand with being among the country’s most elite educational institutions. It has produced four Nobel prize winners.

Yet its own history is as surprising as the country itself. It was initially established in 1912 during the rule of the Ottoman Empire at a time when the area was poor, rural, and almost entirely agricultural, and there was no similar institution in the entire region. Jewish immigration was limited and hopes for a Jewish state at that point were a distant prospect. It would be another 36 years before one was established.

What was behind the efforts to establish it?

Its origins go back all the way to early 19th century Europe. In the wake of the French Revolution, Napoleon’s armies reached almost every corner of the continent, spreading the ideas of the Enlightenment. Even after he was defeated and many countries restored their previous rulers, the ideas that the French army brought with them were not so easily forgotten.

For the Jews, this meant dramatic changes. Hundreds of years of being confined to ghettos or restrictions on where they could live, constraints on what professions they could practice, and limits on their rights to citizenship and other civil rights started to come to an end. The extent of these developments varied from country to country with more freedoms opening up the further west one travelled on the continent as France led the way.

On the eastern side of Europe and at the other extreme was Russia. For Jews living there, their status was almost unchanged from the previous century with heavy restrictions remaining on where they could live and what jobs they could do. This was significant as the Russian Empire stretched deep into Eastern Europe including present day Poland and Lithuania, and so included five million Jews within its borders, by far the largest Jewish community in the world.

Hopes for change began with the ascension of Tsar Alexander II to the throne in 1855. Aiming to modernize the country, he freed the serfs in 1861 and carried out a host of liberal reforms across the government. The special tax on Jews was abolished and they were allowed to take part in the life of the country far more. They were able to attend schools and universities and obtain government jobs.

However, these changes were all reversed after Alexander’s assassination in 1881, and repression increased. The May Laws, published in 1882, placed a series of restrictions on Jewish life, and regulated everything they could and could not do.

One of the new laws placed quotas on Jewish students that were so restrictive that almost none of them could obtain places in Russian universities.1 This was highly significant. Although most Jews were poor, learning was among the highest values among Jewish families and provisions were made so that everyone in the community could receive a religious education. This was a tradition going back almost 2000 years when the first schools were established in Judea and study became compulsory for children from ages 6–7 across the country. When opportunities for secular education opened in the 19th century, there was a powerful desire among young people, almost all of whom were literate, to obtain high school and university qualifications. As one observer put it, “Our great men were always a product of symbiosis between the ancient, traditional Talmudic learning … and the modern Western universities with which their children came in contact.” 2

With their exclusion from Russian universities, these students moved to other parts of Europe where they were able to gain admission to local universities. Thousands of them moved west and formed their own communities in university towns including Berlin, Bern, Zurich, Geneva, Munich, and Paris, each with their own character.

This anomalous situation was noted by some of the earliest Zionist leaders. In response to the events in Russia, which included numerous pogroms, an organization called Hovevei Zion (Lovers of Zion) was formed in 1881 with the aim of helping Jews to move to Palestine and establish agricultural settlements there.

One of the leaders of the organization was a man named Hermann Zvi Schapira. Born in Lithuania, he worked as a rabbi there before becoming a merchant in Odessa and then moving to Germany. He gained a PhD in Heidelberg in mathematics and ended up as an assistant professor at the university there.

Writing in 1882, Schapira proposed the creation of a Jewish university in Palestine that would combine both scientific and religious studies. This was formally proposed in a letter he sent to the first Hovevei Zion conference in Kattowitz, Germany, in 1884 detailing his suggestions for institutions that needed to be established.

When Theodor Herzl convened the first Zionist Congress in Basel in 1897, Schapira was one of the delegates. He presented his idea for a Jewish university to thunderous applause. He also proposed a national fund for buying land. Four years later, this proposal was adopted.

When Schapira died in 1898, the mantle was taken up by three young delegates: Chaim Weizmann (later to become head of the World Zionist Organization and Israel’s first president), Martin Buber (later to become a professor at Hebrew University), and Berthold Feiwel. These young leaders brought the issue to the Fifth Zionist Congress in 1901, calling for the establishment of such an institution, emphasizing the problem of Russian Jewish students that was growing every year. Included in this plan was the establishment of a Technikum (or Technion in Hebrew) to conduct preparatory training in technical, agricultural, and similar professions. They even allowed that it could be in Europe temporarily to alleviate the problem more immediately.3 Of the three, Weizmann would become the leading force in realizing this vision going forward. Tall and slender with a pointed beard, Weizmann was almost bald since his twenties. He was once described by a friend as looking like “a weary and more humane version of Lenin.”4 Always smartly dressed, he was usually seen in a three-piece suit, even when walking through the fields of Palestine.

A chemist by profession, the issue of a university was very personal for him and, he felt, critical for his fellow Russian Jews who were struggling to get an advanced education. But for him, this was not just the solution to a practical problem but also part of a national cultural and spiritual awakening that he believed Zionism should promote.

Weizmann was born in a small town called Motol in White Russia, the third of 12 children. He moved to the larger town of Pinsk for his schooling before leaving Russia for university. He ended up studying in both Germany and Switzerland where he received his doctorate and went on to postgraduate research work.

He had a particular gift for speaking from an early age, whether privately or publicly. Regaling younger children with stories of his heroes, he ended up starting the first Zionist group in Motol at age 12. As a student, he spent much of his time travelling around Europe to promote the Zionist cause. He particularly relished debating opponents, who he frequently wiped the floor with, impressing many people in the process.

Weizmann would later move to England where his powers of persuasion proved to be particularly effective in convincing senior politicians and other influential people to support the Zionist cause. Despite his foreign accent, his combination of eloquence coupled with a keen sense of humor enabled him to gain the sympathy of most of the British cabinet, leading to the issuance of the Balfour Declaration in 1917 for the establishment of a Jewish homeland in Palestine.

These skills also made him an outstanding fundraiser, both for the Zionist project in general and for the planned university. On a trip to New York, he raised $18M in one evening (equivalent to $225M today) and once referred to himself as the greatest tax collector in the history of the Jewish people.

The Technion

Not wanting to wait for the Zionist Congress, which was busy with other matters, plans were drawn up to establish a technical institution in Palestine that could train young people to become engineers to work on infrastructure projects and provide jobs in 1907.

The moving force behind this was Paul Nathan, a German Jew and one of the leaders behind the Hilfsverein (Jewish Aid Society) that established several Jewish schools in Palestine and Eastern Europe. Nathan was a journalist and an activist against anti-Semitism, especially in Russia. Support for the new institution was part of efforts to help Jews there and enable them to move to Palestine as well as supporting the existing Jewish community in Palestine and throughout the Ottoman Empire.

While practically speaking, this might seem similar to the efforts of Weizmann and Co., the thinking was quite different. Nathan was not a supporter of Jewish nationalism and his support for Jewish immigration to Palestine was based on practical considerations not ideological ones such that he was willing to consider other locations for the institute. In addition, like many of his fellow German Jews, he strongly identified with Germany and saw the Hilfsverein as supporting German interests. He actively pursued contacts with the German government to support his efforts.

To fund the institution, other donors were needed. Nathan was introduced to David Wissotzky, son of the late founder of the eponymously named Russian tea company. He was in control of 100,000 rubles from his father’s estate that had to be used for a public institution. One of the will’s executors was the Zionist leader, Ahad Ha’am (Asher Ginsburg), who managed Wissotzky’s tea company in London. Ginsburg was one of the foremost Zionist intellectuals who placed an emphasis on the spiritual-national revival of the Jewish people over practical settlement or political activities. Nevertheless, he was supportive of the proposal to use the money for the technical school or Technikum, as it was then known, because it meant the money would be used in Palestine.

With this donation, the institute would be renamed the Wissotzky School of Technology, but it turned out that more money was needed. Just in time, US philanthropist Jacob Schiff visited Berlin on his way back from Palestine, and having seen the state of poverty there, was easily convinced that a technical training school was exactly what was needed. He was not a Zionist at that point but wanted to improve the economic conditions of his co-religionists and pledged $100,000 towards it. The name remained the Technikum and was to be managed from Berlin.

After some debate, Haifa was chosen as the proposed site and land was discreetly purchased. The project seemed to be progressing smoothly, but under the surface, tensions were rising. Paul Nathan and the Hilfsverein were committed to working with the Ottoman authorities and tried to keep the influence of Zionism away from the Technikum as much as possible. Their aim was to make the institution Germanic and thus to promote German influence there and in the region more generally. Ahad Ha’am, as a fervent Zionist, wanted it to be a center for Hebrew and national cultural revival, and felt that he was being deliberately excluded from decision making by those in Berlin.

This burst into open conflict with what became known as “the war of languages.” Paul Nathan had originally agreed that the language of instruction would be Hebrew, but as the German foreign office became more involved, they insisted that Zionist influence had to be reduced, and that German should be the language of instruction. This was an anathema to the Zionist movement, which made education in Hebrew one of its fundamental principles.

Opposition began to build not only from Ahad Ha’am on the board but also on a grass roots level among many local Zionist leaders and educators in Palestine. When the decision-making body of the Technikum finally decided in late 1913 that German would indeed be the language of instruction, chaos ensued. The Teachers’ Association of Israel decided to boycott all Hilfsverein schools. Paul Nathan arrived in Palestine only to be jeered while street demonstrations were held wherever he went.

The dispute escalated with the German government active behind the scenes, and the British and French governments also trying to sway things to increase their influence. This just raised the stakes, and tempers continued to be inflamed. Nathan refused to back down and his opponents would not give in. The opening date for the Technikum continued to be pushed back.

As part of the dispute, Ahad Ha’am resigned from the board and Weizmann took his place. Weizmann supported the establishment of the Technikum as a key step in developing the land, but he did not see it as a substitute for a university which would include a medical school and chairs in physics and chemistry. While he backed those who believed that the language of instruction needed to be Hebrew, he also feared that a prolonged dispute might endanger his other university project and put off potential donors.

Had this dispute continued, it could have potentially wrecked the entire project to establish the institute. However, the situation changed dramatically with the outbreak of World War I. At first, the German side softened its demands to try and get the Zionists on board but eventually they declared the institution bankrupt and sold the building outright to the Hilfsverein. The tide turned, the British captured Palestine, issued the Balfour Declaration declaring their support for “a national home for the Jewish people in Palestine,” and eventually won the war.

At this point, the Hilfsverein recognized that they had lost all influence, while the Zionist movement was now ascendant, and the latter purchased the building with money provided by Jacob Schiff who was now committed to the cause. The future looked bright after the Balfour Declaration, and with the Zionist Organization now headquartered in London and working closely with the British authorities, it was renamed the Technion.

But expectations of a quick opening were dashed by insufficient funds. Not only did the building need a complete refurbishment, but there was no money to pay teachers. In addition, there were disputes over the level of instruction to be offered. Should there be high level training at a university level or only lower-mid level for technicians and builders? In the end, it was decided it would start as a mid-level technical school that would become high level and “a center for technology and industry in the country.”5 Funds were eventually raised and courses began for those in construction (technicians and builders) in early 1924 while university level classes began later that year in areas such as civil engineering.

To mark the opening, a huge public ceremony was held on 9 February 1925. The festivities lasted all day, with 12 speakers and several scientific lectures, and many local dignitaries in attendance. But the honeymoon period was not to last. The school had problems attracting enough qualified students, and those who did make it in were soon in revolt over a host of issues, including the admission exams themselves and the quality of the teachers. They also demanded that courses be extended from three to four years and given university accreditation.

The financial issue also persisted. There was such a shortage of funds that it was suggested that the Technion be absorbed by the newly opened Hebrew University in Jerusalem, although this was refused. That institution had a budget of £70,000 versus just £7000 for the Technion. Many students could not afford to pay their fees. There were constant requests to the Zionist Organization for more funds, but instead, its contribution was reduced every year, as many of its leaders, including Weizmann, did not believe it should operate on a university level, and that such an institution was not currently needed.

The institution continued to operate under crisis conditions and under the threat of closure, resulting in just 15 new students joining in 1931, having previously reached a total of 125 in 1928–29. But things soon turned around, and by 1935 there were 300 new students.

The catalyst for change was the political situation in Europe. With Hitler’s rise to power in Germany in 1933, many German Jews fled the country and were able to get student visas for Palestine. Over two-thirds of the new students were from overseas.

The Technion also benefited from an influx of German Jewish scientists that strengthened the teaching staff. Albert Einstein, an early supporter of the institute, helped with recommendations and encouraged refugees to join. The improved capabilities of the faculty allowed them to start granting the professional title “engineer” in 1935 and to add an industrial technology department. Student numbers continued to increase throughout the rest of the 1930s as more Jews escaped Europe.

The financial situation also improved as a result. With increased student numbers, higher tuition fees and improved collection, 80% of the budget was covered internally by 1934–35 in contrast to 1931–32 when 70% was provided by the World Zionist Organization.

Hebrew University

Despite initial efforts back in 1901, the Zionist Congress became occupied with other matters and it would have to wait until 1913 when the 11th Zionist Congress in Vienna agreed to establish a committee to draw up detailed plans for a university that would eventually lead to the establishment of the Hebrew University in Jerusalem.

While the Technion got an earlier start, it was the Hebrew University that became the flagship educational project of the Zionist Congress, promoted by Chaim Weizmann who became one of its senior leaders, and from 1920, its president. After the issuance of the Balfour Declaration, the British decided to send a delegation to Palestine in early 1918 to survey the situation and prepare plans for the Declaration’s implementation. Weizmann was chosen as one of the members of the delegation. 6

While much of the visit was a fact-finding mission, Weizmann was determined to achieve something concrete from it and received permission from the authorities in London to lay the cornerstone of the University. After arriving, he asked General Edmund Allenby, leader of the British forces, for permission to carry out the ceremony. Allenby was quite surprised given that the war was still ongoing, and British forces could be rolled back. “What is the good of beginning something that you may never be able to finish?” he asked Weizmann. “This will be a great act of faith — faith in the victory which is bound to come, and faith in the future of Palestine,” answered Weizmann. The ceremony was held in July 1918 with local dignitaries and the Allied armies.

Yet, as with the Technion, it would be a few years before the university could open its doors to students. One of the reasons was a dispute over its purpose. Chaim Weizmann believed that the university should start as a high-level scientific research institute. This approach was championed by many leading European Jewish intellectuals trained in the methodology of German universities, and most prominently by philanthropists such as Baron Edmond de Rothschild and German scientist and Nobel Laureate, Paul Ehrlich.

To that end, Weizmann managed to enlist the world’s most famous scientist and well-known celebrity — Albert Einstein — as a supporter of the university. The Nobel prize winner had spent his life between Germany and Switzerland and although he had no plans to leave Germany where he was living at that time, he had long supported efforts to resettle Jews in Palestine as a solution to the anti-Semitism and discrimination that they faced in Europe and had strongly welcomed the Balfour Declaration. He agreed to accompany Weizmann on a fundraising mission to the USA in 1921 for the university despite his previous refusals to visit that country for scientific purposes. Weizmann also persuaded Einstein to make his first and only visit to Palestine in 1923 where he gave a lecture on his Theory of Relativity7 and visited the Technion where he planted the first palm tree which still stands today. Ironically, just 10 years later, Einstein himself was forced to flee Germany when the Nazis came to power and became active in helping other German Jewish scientists to find positions elsewhere.

On the other side was Dr. Judah Magnes. A US born, Reform rabbi, he devoted himself to establishing the university from the time he arrived in Palestine in 1922. In earlier years, Magnes had been one of Weizmann’s allies and had backed him to be head of the university, but they began to fall out soon afterwards and never reconciled. For Magnes, the most important thing was the establishment of a faculty of Jewish studies rather than scientific departments. He also believed that the most important function of the university should be teaching to build up the Jewish community and not the more narrowly focused research.

Magnes had the backing of financier Felix Warburg, whom he had brought into the project and who donated an initial $500,000 to create an Institute of Jewish Studies.8 It opened in December 1924, before the other initial faculties of the university in chemistry and microbiology that began in 1925. However, Weizmann did not let matters rest and became increasingly opposed to Magnes for both ideological and personal reasons. Besides issues concerning the management of the university itself, Weizmann disagreed with Magnes, who was not a Zionist, on the future of Palestine and plans for a Jewish state.

Weizmann had an ally in his critique of Magnes’ running of the university in Albert Einstein. Einstein could not accept a non-scientist as head of the university and felt Magnes could not maintain the standards needed for a scientific institute. Having been appointed to the board of governors, Einstein resigned in 1928. He only agreed return in 1935 after control had been given to the faculty and Magnes’ powers were curtailed.9

Einstein’s return proved to be important since it coincided with many German Jewish scientist refugees who turned to him for help in finding new homes. As long as Magnes was in charge, when these refugees had asked for his advice, he had refused to recommend the University, but now with his help, many of them decided to join it. Efforts to bring prominent scientists to the University during the first few years were somewhat successful. This helped establish the University’s reputation and allowed several new departments to be established.

Among those who joined in the early years was Professor Abraham Fraenkel, a world expert in set theory. He was later joined by Michael Fekete, a world-renowned mathematician who had taught future Nobel prize winner, John von Neumann. While the original plans did not include a separate faculty of mathematics, the recruitment of Fekete along with Professor Edmund Landau led to a large donation which resulted in the establishment of such a faculty. Some Italian mathematicians also joined later after racial laws were passed in that country.

Others made practical contributions to improving life in Palestine with their work. Gideon Mer introduced DDT spray to the Hula Lake and helped to eradicate malaria in the country. Adolf Reifenberg was a world expert on desertification and who did work in the Negev desert. Yehuda Picard was a geologist who successfully found water in the Jezreel Valley. Max Bobtelsky invented the heterometric method for chemical processes that allowed them to be completed in minutes rather than days, and this was used to develop minerals from the Dead Sea.

One scientist who made an especially lasting contribution was Yitzhak Vilansky-Volcani. He was an agronomist and agricultural planner who grew up in Lithuania and studied in Bern and Berlin. Arriving in Palestine before WWI, he established a farm which became a training center before establishing an agricultural research station in 1921. This pioneering institute became part of the University in 1937 and was known as the Volcani Institute.

These scientists who staffed the University had almost all grown up in Eastern Europe before moving to study in Germany and receiving academic posts there. One of the original aims of establishing a Jewish university was to provide a home for Jewish scientists who were excluded elsewhere, and this was becoming a reality again. But to the surprise of everyone, especially those who had been born and lived their whole lives in Germany, that country was now the main place where this was occurring rather than further east.

The Sieff Institute

Chaim Weizmann spent the 1920s not only building the Hebrew University but also working as president of the World Zionist Organization. This was a highly political body with many factions and regular elections for top positions. Having been elected to the top position in 1920, he continued in this role until 1931 when he lost the election due to a perception that he had been too conciliatory towards the British authorities.

Looking for a new role, he decided to return to chemistry for the first time since the end of World War I. The obvious place to pursue this was the Hebrew University where he had been so active. However, relations with Magnes were very strained by that point given their differing visions both for the university and the future of Palestine as Magnes had become increasingly vocal in his opposition to the creation of a Jewish state and was promoting his vision of a binational one. On a personal level, Weizmann was a potential rival with all his connections and influence and having him inside the university was a threat to the chancellor’s leadership. As a result, Magnes refused his request to open a chemistry laboratory at the university and Weizmann was left despondent, having been rejected by the very institution that he had done so much to build.

However, Weizmann did not despair and took advantage of the many connections that he had made over the years. He decided to turn to his old friends from his Manchester days, Simon Marks and Israel Sieff, who were big supporters of the Zionist movement and had previously offered to help Weizmann with his scientific work. The two of them were owners of the large Marks & Spencer department store chain in Britain and were big philanthropists. Weizmann suggested to them to build a scientific research institute in Palestine which would allow him to focus on his research, and which would also help absorb refugee German scientists and help establish the region as a center of scientific work.

The Sieffs were very receptive to the idea especially as they had lost a son who had died at a young age, and they wished to name something in his memory. In 1933, the cornerstone for the Daniel Sieff Research Institute was laid. The new institute was based in Rehovot with a focus on chemistry, to be close to the country’s first research station, the agricultural one established previously by Volcani which had moved there two years before.

Weizmann spent time during the 1930s attempting to convince many of the leading German Jewish scientists to move to the new institute rather than universities in other countries but without much success. Among those he considered prime candidates were two friends, Nobel prize winners Professors Richard Willstätter and Fritz Haber, both chemists. Willstätter won the prize for his work on plant pigments and later did pioneering work in photosynthesis and the nature of enzymes. Haber had become famous for enabling the conversion of nitrogen in the air into ammonia and nitric acid that enabled the creation of artificial fertilizer, which became known as “The Haber Process.”

Meeting Haber in Switzerland in 1933 after his exile from Germany, Weizmann offered him to come and work at the Sieff Institute. Haber agreed and arranged to begin the journey, only to die before he had left Switzerland. Willstätter attended the opening of the Institute but decided to return to Germany immediately. He was expelled in 1939 and fled to Switzerland where he died in 1942.

The institute opened as a pure research center, as Weizmann had always wanted, in contrast to the Hebrew University which was already admitting undergraduates. Initial research focused on his own fermentation processes along with synthetic foodstuffs.

It was a remarkable achievement to establish three high level universities under colonial rule, 15 years before the state of Israel came into being. These institutions would remain the top ones in the country long after the state was established and would eventually be ranked among the top in the world. But this was only possible due to two important pieces of assistance, both of which came from abroad. The necessary funds to build and run these expensive endeavors came from donors who lived in Europe and US and wished to support what they believed would become vital and prestigious centers of learning. Many of the teachers came from the large wave of Jewish emigration from central Europe who brought with them the knowledge and methodologies of some of the finest universities in the world. This created a certain continuity that enabled refugee students to remain on track in their studies that they had begun before they were forced to leave their countries of birth.

Innovation During WWII at the Technion and Hebrew University

When World War II broke out in September 1939, the British authorities needed a regional headquarters from which to supply their forces throughout the region. Only in Palestine could they find the resources they needed with 1000 graduates of the Technion and its technical high school along with experts from the Hebrew University.

Many of these engineers went to work building and then working in new factories and shipyards. They also built ports, airfields, roads, and military buildings. They helped build parts for aircraft engines and pins for tanks.

But the greatest contribution came in innovation. Among other inventions were a radar substitute that could detect the sound of planes, a substitute for sulphuric acid used in energy generation and the use of natural fibers to reinforce concrete, all of which came out of the Technion.

One graduate in particular, Jenka Ratner, was considered so important that he was brought to Britain to help their sabotage efforts against the Germans. He had designed an “umbrella mine” that could be inserted into an oil pipe and would only detonate once it reached a large storage tank. Ratner later became the head of the scientific research program for the Israeli Defense Forces.

At Hebrew University, the head of the department of physical chemistry Ladislaus Farkas used his work with hydrogen to help the war effort. Andor Fodor, head of the institute of chemistry, developed a method of extracting sugar from the juice of orange peels. Saul Adler, professor of parasitology, discovered a way to treat recurrent fever which had
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