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A Message from the Chair  
of the Board of Directors

It is a great pleasure to present the Taub Center’s 
Singer Series State of the Nation Report 2018. As it 
does every year, this publication sheds light on 
some of the central social and economic trends, 
successes, and concerns that face Israeli society. 
Its various chapters and synopses serve not only 
to deepen our understanding of these issues, but 
also to turn our attention to topics that are of 
particular importance at this point in time. 

Israel’s economic policies in the near future, 
and the sources of growth it fosters, will determine 

the strength of the economy in the long term; its education and employment 
policies today will shape the skills of tomorrow’s workforce; its health and 
welfare policies will impact a population that is both aging and growing as 
a result of high fertility. Whether you are a policy maker, a civil servant, a 
business leader, a social activist, a philanthropist, or a layperson, there is 
important information awaiting you in this Report. I trust that it will serve 
as a bedrock of unbiased and professional analyses from which we can learn 
how to make Israel a better society and advance the well-being of all Israelis.

Helen Abeles
Chair, Taub Center Board of Directors 
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A Message from the  
 Director General

Since its founding in 1982, the Taub Center’s 
talented and dedicated professionals have worked 
to ensure that Israel’s policy makers and public are 
provided with tools they need to make informed 
economic and social decisions, helping to improve 
the lives of all those who live in Israel. With the 
support of our dedicated lay leaders, the Center 
continues to expand the dissemination and 
influence of its findings, reaching new critical 
audiences through a variety of mediums and 
formats. From meetings with the country’s senior-
most leaders to our active traditional and social 
media programs, from infographics and short 

videos to an in-depth podcast, from full-length lectures to short executive 
summaries, we do our utmost to ensure our research is accessible to all those 
who stand to benefit from it. We are very pleased to share this year’s Singer 
Series State of the Nation Report and hope you find the research within both 
educational and inspiring.  

Suzie Patt Benvenisti
Director General, Taub Center for Social Policy Studies in Israel
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The second, by Hadas Fuchs and Tamar Friedman Wilson, shows that large 
strides have been made by Arab Israeli women in educational achievements, 
as well as improvements, though more limited, in employment.

The third section of the book begins with an overview of the education 
system by Nachum Blass. The chapter shows the impressive increase in 
expenditure on education relative to other countries, although expenditure 
per student is still lower than the OECD average. In addition, the chapter 
shows that although they are still very low, results in international exams 
have improved and the gaps between population groups have decreased.

The second chapter in the education section, by Nachum Blass and Haim 
Bleikh, evaluates the source of differences between allocations to schools 
by sector and supervisory authority on both a per class and per student 
basis. The chapter shows that most differences are explained by transparent 
factors (though not necessarily objective factors, since the formula depends 
on choices by policy makers), such as school size, the socioeconomic 
composition of the school, and the allocation of long school days. In addition, 
there remains a portion — some transparent and some not — that is allocated 
mostly to State-religious schools.

The third chapter in this section, by Hadas Fuchs, Guy Yanay, and Nachum 
Blass, takes a close look at technological education and how it has changed 
over time. It offers a new mapping of technological-vocational tracks and 
demonstrates the impressive growth in the percentage of students in high 
technological tracks. This is particularly true for Arab Israelis, and especially 
for the girls. In addition, there has been a substantial increase in the portion 
of students taking five units of mathematics (the highest level). With this, 
the portion of Arab Israelis taking five units of English is still low, which, in 
turn, reduces their ability to enter the high tech industries (see Gilad Brand’s 
chapter in this volume on the size of the high tech sector for more on this).

The section ends with a short version of the previously published 
literature review on early childhood development by Professor Yossi Shavit, 
Professor Isaac Friedman, Professor John Gal, and Dana Vaknin. In this paper 
the authors show how experiences in early childhood impact development 
and achievement. The findings underline the importance of investing in 
early childhood, and suggest a connection between economic inequality and 
inequality in scholastic achievements, a subject the Center plans on studying 
extensively in the coming years.

The health section begins with an overview of the health system in Israel 
by Professor Dov Chernichovsky. In it, a major problem with the existing 
system is discussed. The problem stems from the fact that many doctors 
work both within the publicly funded health system (health funds and 
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hospitals) and the private system, and doctors often refer patients who come 
through the public system to themselves in the private system. This distorts 
incentives, and, in addition, leads to inequality between those who can 
afford private insurance and those who cannot. This also results in increased 
health care costs through rising wages for physicians. The paper ends with 
sketches of two possible directions that can be taken to solve this problem 
along the lines accepted among developed OECD countries.

The other chapter in the health section, by Professor Alex Weinreb, 
Professor Dov Chernichovsky, and Aviv Brill, looks at fertility rates in 
Israel, and shows just how unusual they are. The authors show that fertility 
rates in Israel are far higher than in any other developed country, but that 
while they have been growing for the Jewish population (and, in particular, 
for the secular Jewish population) they have fallen sharply for the Arab 
population. This, however, is only a starting point, and the paper goes on 
to demonstrate just how unique and remarkable fertility in Israel really is. 
Thus, for instance, Israel is the only country in which the fertility rate is not 
only high, but is also continuing to increase, this despite the low incidence of 
out-of-marriage childbirth and an increase in the age at which the first child 
is born. In addition, the usual pattern in which higher educated women and 
men have fewer children does not hold for Israel’s Jewish population.

The final section is on welfare, and it begins with an overview chapter on 
the welfare system in Israel by Professor John Gal and Shavit Madhala. In 
it, the researchers show that expenditure on welfare has risen, but that the 
plans are concentrated around helping those who work rather than those 
who do not (aside from the recent large increase in disability payments that 
stemmed from public protests). Indeed, the authors find that the growth in 
social expenditure appears to reflect components of the social investment 
approach to the welfare state in Israel, with its emphasis on improving 
human capital and labor market participation. As in previous years, there 
is also an evaluation of the steps taken to combat poverty as per the Elalouf 
Committee recommendations, which shows that in 2017, 48 percent of the 
recommended expenditures were allocated. Adding in expenditures on the 
“Savings for Every Child” program (recommended by the Committee but 
not budgeted in the recommendations) brings the total to over 100 percent. 
However, because of the centrality of the programs not carried out, it is 
unlikely that the goal of decreasing the poverty rate to the OECD average by 
2024 will be achieved.

Finally, the book ends with two more short chapters summarizing 
previously released research. The first, by Shavit Madhala, Dr. Michal 
Almog-Bar, and Professor John Gal, offers a comprehensive overview of 
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welfare nonprofits in Israel. The research classifies organizations according 
to how long they have been operating, the scope of their economic activity, 
their geographic distribution, and other characteristics. It finds that most 
of the funding (governmental and philanthropic) goes to the larger and 
older organizations, and that a disproportional percentage of organizations 
concentrate on Haredi populations, with relatively few assisting the Arab 
Israeli population. 

The second, by Liora Bowers and Hadas Fuchs, looks at the issue of gender 
gaps in pensions. Differentiating between old-age allowances (provided by 
the National Insurance Institute to retirees and elderly living in poverty) 
and occupational pensions (mandatory since 2008), they show that the 
former favors women, while the opposite is true for the latter since women 
tend to earn substantially less than men during their lifetimes. The authors 
stress the importance of increasing the retirement age of women.

It is my hope that you learn as much from reading the chapters in this book 
as I did, and that the research conducted by the Taub Center researchers will 
continue to serve decision makers in setting policies that will benefit Israeli 
society and all its citizens.

Professor Avi Weiss
President, Taub Center for Social Policy Studies in Israel 
and 
Department of Economics, Bar-Ilan University  
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Rising Housing Prices and Their 
Impact on Households’ Ability 

to Purchase a Home
Kyrill Shraberman* 

Abstract
Rising housing prices of the past decade have reduced the ability of the 
average Israeli household to purchase a home relative to the turn of the 
millennium. However, when buying ability is assessed in terms of total 
disposable household income — and not in terms of the number of monthly 
salaries needed to purchase an apartment, per the accepted method — the 
findings show a more moderate decline in purchasing ability, with the 
current ratio between disposable income and housing prices equaling the 
ratio seen during the mid-1990s. The reason for this is that total disposable 
household incomes rose more than wages did between 1998 and 2016, due 
mainly to a rise in the average number of income earners per household.

A home is one of the largest purchases that households make. As such, the 
amount of credit available to households is a useful indicator of a household’s 
ability to purchase a home. The average degree of household leveraging 
(net credit as a percentage of GDP) has risen since 2009, and is only slightly 
lower than the leveraging level in 2000. This indicates that capital market 
accessibility softens the negative impact of the increased housing price to 
disposable income ratio.

Introduction

Since the second half of 2007, real housing prices in Israel have been trending 
upward (in annual terms). The consistency of this trend over the course of 
a decade, and the rate of increase, are unprecedented. However, relative 
to the changes that have occurred over time in the housing prices of other 
developed countries, the situation in Israel proves unexceptional. 

* Kyrill Shraberman, Researcher, Taub Center. The author wishes to thank Professor 
Benjamin Bental, Professor Gil Epstein, and Professor Avi Weiss for their direction and 
guidance in the writing of this paper as well as Taub Center researchers Haim Bleikh, Shavit 
Madhala, and Noam Zontag for their comments on the drafts. A special thanks to Inbal Gafni 
and Laura Schreiber for their editing and graphics assistance.
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Rising Housing Prices and Households’  Abi l i ty to Purchase a Home

refute the argument that Israel’s rising housing prices constitute a housing 
bubble (Eckstein, Lifshitz, and Larom 2018), and discuss Israelis’ preference 
for housing investment over other types of investment (Bank of Israel 
2017, “Box 3”). Still other works analyze spatial disparities in the ability to 
purchase a home (Consumer Regulations) and inequality between household 
purchasing ability on the basis of macro data (Ben-Shahar, Gabriel, and 
Golan 2018).

In contrast to these studies, this chapter focuses on changes in the 
ability of households to purchase housing. This chapter endeavors to show 
that the most common measure of purchasing ability in the media and in 
public discourse, the number of average monthly salaries needed to buy an 
apartment (for purposes of this study, we will refer to this as the average 
wage index), is insufficiently accurate due to changes in Israel’s labor market 
over the analysis period. Instead, this study measures home-purchasing 
ability by means of a similar, but more appropriate metric: the ratio between 
housing prices and household disposable income (heretofore referred to as 
the disposable household income index).1 The findings show that this ratio 
declined over a lengthy period, but in recent years returned to its 1997 level 
— that is, the last few years have seen a drop in housing prices from the 
perspective of the average Israeli household.

First, the chapter analyzes changes in the average income of Israeli 
households and of different population groups, and shows the difference 
between the accepted index for measuring the ability to purchase a home 
and the proposed index. Second, another aspect of the ability to purchase 
housing — access to the capital market, as reflected in the level of household 
leveraging over time — is examined.

1. The ability to purchase a home:  
A comparative analysis

A households’ ability to buy housing is usually calculated in terms of the 
ratio between the average (or median) apartment price and the average (or 
median) wage. More simply put: how many average monthly salaries are 
needed to buy the average apartment (see Calcalist 2017; Frenkel 2018). This 
average wage index is widely used, but has a number of drawbacks. Firstly, 
income from work is not necessarily a households’ sole source of income. 

1  Disposable income is a households’ financial income from all sources, after taxes and 
financial transfers are taken into account.
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In addition, many households have more than one income earner: in fact, 
due to significant changes in the labor market over the last 15 years, the 
average number of income earners in a household in Israel has increased. As 
a result, households have managed to keep their disposable income rising at 
a similar pace as the GDP, despite the fact that GDP has grown at a faster rate 
than the average income from work (Kimhi and Shraberman 2015:39, Figure 
12). Between 1998 and 2016, the average disposable household income grew 
by 2.3 percent annually, while the average monthly wage increased by just 1 
percent. Given the problems inherent in using the average wage index, this 
chapter will assess household apartment-purchasing ability in terms of the 
ratio between the housing price index and the average disposable household 
income index.  

The trends indicated by both indices — the average wage index and 
the disposable household income proposed in this chapter — are shown 
in Figure 2 (the indices are indexed with 1998 set as 100). Until 2002, the 
indices developed at a similar rate, but a gap between the two began to 
emerge in 2003. The timing of the gap’s appearance overlaps with changes 
in welfare payments instituted in 2002, which spurred increased labor force 
participation among those populations most affected by the benefit cutbacks 
(Eckstein, Lifshitz, and Larom 2018). At the same time, growing demand for 
workers (mainly highly-skilled workers, but others as well) also contributed 
to a rise in employment (Kimhi and Shraberman 2014).

The gap between the indices indicates that assessing apartment-
purchasing ability based on household income is indeed justified. The 
higher the number of employed individuals within a family, the greater the 
importance of measuring purchasing ability based on the entire household’s 
income, and not on the growth of the salary of any single individual within 
that household.

Figure 2 also shows that, in general, the ratio in both indices declined 
— that is, the ability to buy an apartment improved — between 1998 and 
2007/2008. After that point, it became harder to buy an apartment (the ratio 
increased), both according to the average wage index and the disposable 
household income index. There are differences between the two indices, 
though. According to the average wage index, it became more difficult to 
buy an apartment from 2010 on than in 1998, and, in 2016, the ratio was 20 
percent higher than in the base year. By contrast, the disposable household 
income index shows a much more moderate increase from 2008 on, and 
indicates that, in 2016, it was slightly easier to purchase a home than in 1998.
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Figure 2. Ratio of housing prices to average wage and  
average disposable household income
Index year: 1998 = 100
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Note: In 2012, the Central Bureau of Statistics (CBS) survey methodology changed, resulting in a break in 
the data series.
Source: Kyrill Shraberman, Taub Center │ Data: CBS, Household Expenditure Surveys, central database

International comparisons

The disposable household income index can also be used to compare trends 
in apartment-purchasing ability in Israel to trends in other OECD countries. 
Figure 3 shows the ratio between housing prices and disposable household 
income in different developed countries since 1995. The figure shows 
that declining ability to purchase housing is common among quite a few 
countries, and that this trend emerged before the 2000s and persisted until 
the global financial crisis in late 2007. Since the crisis, the average OECD 
ratio fell slightly, but, in 2014, began to rise again and, by 2017, the median 
apartment-price to disposable-income ratio had nearly returned to its pre-
crisis level, and, in a few countries, even surpassed that level.

Thus, the ability of households to buy apartments in 2017 declined in most 
of the OECD countries relative to 2005, even after the real estate bubble burst 
in 2008. In Israel, a similar picture emerges, though, with differences in the 
timing of the ups and downs. The main difference is that in Israel housing 
prices rose a decade later than in the other developed countries.2 

2  For an international comparison per the average wage index, i.e., the ratio between 
housing prices and average wage, see Appendix Figure 1.
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Figure 3. Ratio of housing prices to disposable household income
Index year: 1995 = 100, Israel and the OECD median, OECD country averages 
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Source: Kyrill Shraberman, Taub Center │ Data: OECD

2. The ability to purchase a home:  
By household characteristics

The average figures described above do not necessarily reflect changes in 
the ability to buy an apartment that occurred among all population groups, 
or in different geographic regions. To address this, this section examines 
changes in the disposable income of different groups relative to the change 
in average disposable income.3  

An examination of disposable income by age of head of household 
between 1998 and 2016 (Figure 4) reveals that the income of households 
headed by young adults (ages 25-34) grew at a rate similar to that of the 
average disposable income, while the disposable income of households 
headed by individuals in the 35-54 age range (the 35-44 and 44-54 age groups 

3  The housing needs of households vary greatly not only by household attributes, but 
also by changes in their financial status across the life cycle. However, the price of an 
average apartment can serve as a reference point both in terms of the calculations made 
by households and in terms of overall housing price trends. A later section of this study 
examines differences between housing prices in different geographic areas.
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combined) rose at a lower rate. It thus appears that the ability of young 
adults to buy apartments was not compromised to a greater degree than 
that of the population as a whole.4  

Figure 4. Disposable income by age of head of household
Index year: 1998 = 100, 2016 prices
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Note: In 2012, the CBS survey methodology changed, resulting in a break in the data series.
Source: Kyrill Shraberman, Taub Center │ Data: CBS, Household Expenditure Survey

In addition to the breakdown by age group, it is interesting to assess 
apartment-purchasing ability by geographic area. In most cases, households 
prefer to remain in the same localities or areas of residence over time (Bleikh 
2018). Thus, it is important to examine the changes that have occurred in 
households’ ability to purchase housing in different regions. Figure 5 shows 
the ratio between the housing price index and the average disposable 
household income in major cities and several major regions. Due to data 
limitations, the comparison starts in 2004 and ends in 2016.

4  Total household income is affected by the number of income earners. Married households 
have higher total income than non-married households, and their ability to purchase housing 
is consequently greater. Since the ratio between the incomes of the two types of households 
did not change substantially between 1998 and 2016 (Appendix Figure 2), we may conclude 
that the apartment-purchasing ability trends for single people are similar to the trends for 
married people.
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It appears that, the ability to purchase housing, i.e., the change in housing 
prices relative to disposable income, declined the most in Tel Aviv and 
Jerusalem and in the Southern district. In the Northern, Sharon, and Gush 
Dan districts (excluding Tel Aviv), the ability to buy housing declined to a 
degree similar to the national average. The ability to purchase housing in 
Haifa remained virtually unchanged from the beginning to the end of this 
period, due apparently to a sharp drop in the ratio between prices and 
income between 2004 and 2008. From 2008 on, the trends in Haifa resembled 
those observed in other areas.

Figure 5. Ratio of housing prices to disposable household income
Index year: 2004 = 100, by geographic area

Note: In 2012, the CBS survey methodology changed, resulting in a break in the data series.
Source: Kyrill Shraberman, Taub Center │ Data: CBS, Household Expenditure Survey, central database

Trends in Israel’s immigrant population
In Israel, another aspect of households’ ability to purchase housing is related 
to the share of immigrants in the population.5 In the early 1990s, a wave of 
hundreds of thousands of immigrants from the former Soviet Union arrived 

5  Immigrants are defined as households of Jews and others (by religion of head of household) 
who immigrated to Israel from 1990 onwards.
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Appendix

Appendix Figure 1. Ratio between housing prices and  
average annual wage 
Index year: 1995 = 100
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Appendix Figure 2. Ratio of disposable income of unmarried 
individuals to married individuals
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Note: In 2012, the CBS survey methodology changed, resulting in a break in the data series.
Source: Kyrill Shraberman, Taub Center │ Data: CBS, Household Expenditure Survey
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Executive Summary

The Income-Expenditure Gap 
and Household Debt in Israel

Kyrill Shraberman* 

Full research study published in March 2018

How do Israeli households sink into debt? Given the difficulty of assessing 
actual debt due to data limitations, the gap between Israeli household 
income and expenditure can be analyzed alongside characteristics such as 
socioeconomic status, age, marital status, and type of housing expenditure. 
The data show that the type of housing expenditure is the most significant 
factor in determining the gap between income and expenditure among 
those who are unmarried, and socioeconomic status is the most significant 
factor among married couples. In addition, there has been a rapid increase in 
the total liabilities of households in recent years, but the liability burden has 
not yet returned to the peak it reached in 2000. Moreover, an international 
comparison of liabilities shows that the situation in Israel is relatively good.

A negative gap
A negative current gap — when expenditure is greater than income — is 
liable to increase a household’s risk of economic difficulties. In Israel, the 
share of households with a negative gap in the Jewish population stands at 
about one-third of all households in which the economic head of household 
is aged 25-60, 35 percent of households among married couples, and 39 
percent among unmarried persons (as of 2015).

Housing expenditures
One of the most significant household expenditures is the type of housing 
expenditure (no expense, rent, or mortgage). When households are classified 
according to the type of their expenditure on housing (rent, mortgage 

* Kyrill Shraberman, Researcher, Taub Center. Thanks to the Paamonim organization for the 
data used in this study.
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payments, rent and mortgage payments, or no housing expense), households 
that pay rent and mortgage payments have a higher negative gap relative to 
the negative gap of those who pay only rent, only mortgages, or neither.

Figure 1. The current monthly gap per person, 2015
By housing expenditure category and age of head of household
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Source: Kyrill Shraberman, Taub Center | Data: CBS, Household Expenditure Survey

Married and unmarried households
Among unmarried persons, the combined expenditure on mortgages and 
rent is the most influential factor in determining the size of the negative gap. 
This type of housing expenditure is correlated with an increase in the per 
capita negative gap by 156 percent, relative to households without housing 
expenditures (when other characteristics are held constant).

In contrast, among households of married couples, socioeconomic class 
(according to disposable income quintiles) is the most influential factor in 
determining the size of the negative gap. Having a lower socioeconomic 
standing (belonging to the bottom income quintile) is correlated with an 
increase of the negative gap by 23 percent, relative to households with a 
high socioeconomic status (belonging to the top quintile).
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In terms of the effect that consumption categories have on the size of 
the negative gap, expenditures on “personal expenses” — which include 
clothing and footwear, laundry services, haircuts, and cosmetics — are 
correlated with an increase of the negative current gap at the highest 
rate, both among those who are married (7.2 percent) and those who are 
unmarried (4.6 percent).

Household indebtedness
To whom are liable households in Israel indebted? The study analyzes data on 
the debt of households who turned to the nonprofit organization Paamonim 
in order to receive assistance in managing their household finances. These 
households were classified by the entity to which they owe money: (1) banks 
(2) commercial and governmental bodies, and (3) family and friends. Almost 
all households in the Paamonim database (93 percent) owe money to banks, 
46 to 51 percent owe money to friends and family, and between 21 percent 
and 37 percent owe money to commercial entities.

An analysis by the age of the head of household finds that total average 
debt (to all three types of entities, without mortgages) increases with age. 
The average debt in the 25-29 age group was NIS 150,000, compared to NIS 
315,000 in the 50-60 age group.

Comparing total debt by socioeconomic status (income quintiles) shows 
that there is no significant gap between the quintiles in the amount of debt 
owed, but there are differences in the distribution of the entities to which 
households are indebted. While the top income quintile owed the highest 
amount to banks (approximately NIS 174,000), the bottom quintile owed the 
highest amount to family and friends (approximately NIS 110,000). These 
findings suggest that, due to the low income of households in the lowest 
quintile, banks do not grant them high credit ratings, but they manage to 
raise funds from friends and family.
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Figure 2. Average debt for those with debt
By socioeconomic status (per capita income quintile)

Source: Kyrill, Shraberman, Taub Center | Data: Paamonim

An international comparison

An analysis of households’ net leverage (the ratio of total liabilities taken by 
households minus  households’ financial assets to GDP) in Israel, shows that 
between 2000 and 2007 there was a decrease in households’ leverage and, 
since 2007, households’ leverage has increased, but has not yet returned to 
its level as of 2000. An international comparison shows that the leverage of 
households in Israel is very low compared to other developed countries: in 
2017, the share of liability stood at 41 percent of GDP in Israel, compared 
with an average of 66 percent of GDP in other OECD countries.
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Executive Summary

Trends in Religiosity Among the 
Jewish Population in Israel

Alex Weinreb and Nachum Blass* 

Full research study published in May 2018

What will the religious makeup of Israel’s Jewish population look like in 
the coming decades? According to the projections of the Central Bureau of 
Statistics (CBS), the Haredi (ultra-Orthodox) population will compose about 
50 percent of Israel’s Jewish population by 2059. 

These projections have raised serious concerns for Israel’s future economic 
growth given the education and employment patterns of contemporary 
Haredim. However, there are a number of significant demographic shifts 
occurring, some of which, it seems, have not been fully accounted for in the 
CBS forecasts.

This study examines trends in religious mobility among Israeli Jews, as 
reflected in the movement of students between sectors in the education 
system, and finds that the majority of the movement is towards less religious 
streams. 

First grade enrollment and fertility rates
The study determines the number of students in 1st grade according to 
type of school supervisory authority, and compares this to their expected 
number given their subpopulation fertility rates. Fertility rates are much 
higher among Haredi Jews than among National Religious Jews, and higher 
among National Religious Jews than among traditional and secular Jews. 

As expected, the number of students enrolled in the Haredi education 
stream increased at the fastest rate between 2001 and 2015: from about 
16,700 1st graders to about 28,000. In the State-religious stream, the increase 
was from about 15,000 to about 21,500 students, and in the State education 
stream from about 45,000 to about 62,500.

* Professor Alex Weinreb, Research Director, Taub Center; Associate Professor, Department 
of Sociology and Director, Health and Society Program, University of Texas in Austin.   
Nachum Blass, Principal Researcher, Taub Center.
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Religious mobility in Israel:  
Towards secularization

The mismatch between prior fertility and 1st grade enrollment, in addition to 
the net flow of students from more to less religious education frameworks, 
point to the importance of understanding religious mobility in Israel. Higher 
fertility of Haredi and religious families does not automatically translate 
into higher growth rates in these populations because there is significant 
religious mobility, and its net effect is to push more people away from 
religious orthodoxy than toward it. 

If these trends continue, they will have a significant impact on the future 
composition of Israeli society. Though the CBS projections predict that for 
every 100 non-Haredi Jews in 2059 there will be about 50 Haredim, taking 
recent trends in religious mobility into account suggests there will be closer 
to 35 Haredim for every 100 non-Haredi Jews.

Figure 2. The effect of net religious mobility from Haredi to  
non-Haredi sectors on long-term population projections
Number of individuals in each religious stream, in millions
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Source: Alex Weinreb and Nachum Blass, Taub Center  
Data: CBS, Long-Range Population Projections for Israel 2009-2059
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How Much Can the Israeli  
Start-Up Nation Continue  

to Grow? 
Gilad Brand* 

Abstract
A national program to grow the skilled labor force to ready them for 
employment in the high tech sector has been initiated recently by the 
government of Israel. This chapter aims to evaluate the potential for success 
of this approach. The evaluation is through a comparison of the skill level 
of high tech and non high tech workers in Israel and in other developed 
countries as they are measured by the OECD’s Survey of Adult Skills (PIAAC).

The data show that the skills and wages of high tech sector workers (as 
measured by the PIAAC survey) are very different from those in the other 
economic sectors, and that these disparities are exceptional when compared 
to other countries. These gaps lead to a weak connection between the sectors, 
and so it is difficult to expect that the anticipated widening of employment 
in this sector will lead to a significant spread of knowledge and innovative 
work methods from high tech to other industry sectors.

The findings also suggest that policies to encourage high tech employment 
are relevant for only a small share of the working age population (about 
1 percent). This is for two reasons. The first is that, as of now, the share 
of workers in high tech is high relative to other developed countries. The 
second reason is that the skill level of workers outside of high tech are, in 
fact, substantially lower than the average skill level in the high tech sector.

It was also found that due to low proficiency in English and generally 
low skill levels (as measured by the PIAAC survey), the use of vocational 
retraining as a means of integrating Arab Israelis and Haredim into high tech 
is of limited potential value. The little as yet untapped potential lies in the 
non-Haredi Jewish population, to which the majority of high tech workers 
already belong.

* Gilad Brand, Researcher, Taub Center. The author wishes to thank Professor Benjamin 
Bental, Professor Gil Epstein, Professor Alex Weinreb, Professor Avi Weiss, and Dr. Assaf 
Zimring for their enlightening comments. The final result reflects the views of the author 
alone and are his sole responsibility.
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Survey data show that the majority of workers in the non high tech 
industries are characterized by low skill levels, and this is possibly one of the 
reasons for low wages and low productivity in those industries. It is possible 
that focusing on raising skill levels of workers in those segments through 
appropriate retraining, as well as improving the education system (which 
will lead to higher skill levels in the next generation) is preferable to the 
effort to move additional high skilled workers to the high tech sector.

Introduction

Israel’s reputation as the “Start-Up Nation” is well-earned given that high 
tech is such an important component of the Israeli economy. Although 
the sector’s share of the Israeli worker population amounts to only about 
8 percent (Figure 1), high tech accounts for a major portion of the added 
value of Israeli exports,1 and provides a quarter of the country’s income tax 
revenues.2 Moreover, on average, high tech workers earn double the amount 
earned in other sectors.

However, despite the high tech sector’s high wage levels, its employment 
share has remained almost unchanged for over a decade, and there is 
evidence that employers are having difficulty filling positions. For instance, 
Central Bureau of Statistics (CBS) labor market supply and demand surveys 
have consistently shown that the number of available positions in the 
science, engineering, and information technology fields exceeds the number 
of job seekers in these fields.3  

1  See the discussion in Bank of Israel (2011:274).

2  This estimate is calculated by multiplying the income tax payment distribution per 
decile by the prevalence of high tech workers in those deciles. Data on income tax payment 
distribution are shown in State Revenue Administration (2017:Chapter 5). The share of 
high tech workers in each decile was calculated by means of Central Bureau of Statistics 
administrative data.

3  Data for 2017 indicate that there are five software development positions available for 
every job seeker (CBS 2018). By contrast, Bental and Peled (2016) find no evidence of a 
comprehensive shortage of STEM graduates, but note that shortages may exist in specific 
fields. Deming and Noray (2017) argue that the difficulty in filling high tech positions is due 
to rapid technological change that renders some workers’ skills obsolete and increases the 
demand for other workers with expertise in new fields.
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Figure 1. Share of workers in the high tech sector
24 OECD countries, ages 25-65
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Note: The high tech sector includes the following: pharmaceutical production; electronics and electronic 
equipment; aerospace manufacturing; computer programming; data analysis; research and development.
Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC

Recent years have witnessed the launch of several government programs 
aimed at increasing the supply of high tech workers. These include raising 
computer science student quotas, creating intensive career retraining 
programs with a specifically high tech orientation (coding boot camps), and 
instituting reforms to encourage higher level math study in high school.
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Additionally, in January 2017, a comprehensive government program 
aimed at increasing the supply of skilled high tech personnel was approved 
(Prime Minister’s Office 2017).4 The program intends to encourage the 
return of Israeli expatriates and to offer incentives to potential immigrants 
(per the Law of Return) who possess the requisite skills needed in the high 
tech industry. It also streamlines the work permit process for foreign 
experts working in Israel. In order to improve the existing pool of human 
capital, the program proposes increasing the number of student grants 
allocated in technology fields, running programs aimed at exposing pupils to 
science and technology in informal education frameworks, and subsidizing 
retraining courses that will enable academic degree holders to enter high 
tech. The reform also proposes subsidizing extra-academic training (e.g., 
digital courses), expanding the tech course offerings at Haredi (Jewish ultra-
Orthodox) women’s seminaries, and developing a guidance system focused 
on populations that are currently under-represented in high tech — women, 
Arab Israelis, and Haredim.

The aim of this study is to assess the potential impact of government 
efforts for increasing employment in the high tech sector through vocational 
training, by means of the OECD’s Survey of Adult Skills (conducted by the 
Programme for the International Assessment of Adult Competencies — 
PIAAC). The first section presents an international comparison of skill 
levels, illustrating, among other things, the importance of competencies in 
determining worker wages — and how Israel lags behind the comparison 
countries on this parameter. The second section compares the skills 
of high tech workers in Israel to those of workers in the other economic 
sectors. The findings suggest that disparities in favor of Israeli high tech 
workers are especially large relative to other OECD countries. In light of 
the skill differences, the third section discusses the potential for expanding 
employment in Israel’s high tech sector, providing a simulated calculation 
of the percentage of workers currently employed in other fields who 
could transfer to high tech. The simulation indicates that only a negligible 
proportion of Israeli workers (around 1-2 percent) not already in the field 
could feasibly enter the high tech sector, meaning that growth potential 
from professional retraining programs is not large, and the government 
should seek other sources of future economic growth.

4  https://www.gov.il/he/departments/policies/2017_des2292; and The Jerusalem Post 
article (in English) from the same day, https://www.jpost.com/Business-and-Innovation/
Government-approves-plan-to-boost-manpower-in-hi-tech-sector-478505.
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What is the Survey of Adult Skills (PIAAC)?

The OECD’s Survey of Adult Skills (PIAAC) evaluates the skill levels of people 
ages 16 to 65 in three basic areas: literacy, numeracy, and problem-solving 
in technology-rich environments. The survey also collects comprehensive 
information on a variety of background variables relating to education, 
the nature of employment and part- or full-time employment, age, gender, 
and more. The tests, and most of the background variables examined in the 
survey, are identical for all participating countries.5  

Not surprisingly, people identified in the survey as having strong 
skills tend to earn higher wage levels. For example, Hanushek, Schwerdt, 
Wiederhold, and Woessmann (2015) show that the unexplained variation in 
wages diminishes greatly when employee achievements on the skills survey 
are taken into account.

A Bank of Israel study (2016) shows that, in sectors where Israeli workers 
have inferior skills relative to the OECD average, productivity is low as 
well (relative to other developed countries) — even when workers’ formal 
education levels are no lower than those of their counterparts elsewhere. 
Moreover, Hanushek and Woessmann (2008; 2012) show that cognitive 
abilities measured on international exams explain economic growth to a 
greater degree than formal education as measured by years of schooling. 
These findings indicate that worker competencies are not determined solely 
by number of years of schooling, but also by the quality of education —
alongside personal and environmental characteristics reflected in the PIAAC 
survey. Thus, the skill level measured by this survey, particularly among 
younger age cohorts, serve as an indicator of economic growth potential 
over the coming years (for a full list of the definitions, see the Appendix).

1. Basic worker skills: International comparisons

Figure 2 shows basic worker skill levels relative to the comparison-country 
average (for OECD countries with available data, as measured by the PIAAC 
survey). The data indicate that Israel’s average skill levels are lower than 
those of most of the comparison countries. When the results are broken 
down by population group, Israel’s poor showing can be traced to the Haredi 
population and, to an even greater extent, to the Arab Israeli population, 

5  The survey was conducted in two stages. The first stage concluded in 2012, and the second 
stage in 2015. Israel participated only in the second stage.
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whose workers display exceptionally low competency levels. The negative 
gap between the average skill levels of the Arab Israeli population and the 
comparison-country average is very large, amounting to a full standard 
deviation (to illustrate how exceptional this is, note that the skill level of 
68 percent of the survey participants are no more than a standard deviation 
from the average). Israel’s non-Haredi Jewish population displays more 
encouraging results; the skill levels measured for this group are close to the 
OECD average.

A closer examination of skill levels by age group reveals an upward 
trend; the skills of the younger age groups surpass those of older workers 
in most Israeli population groups, except for the Haredi sector (Figure 3). 
For example, non-Haredi Jews ages 56-65 show a significant negative gap 
(0.3 standard deviations) relative to the comparison-country average; in the 
46-55-year-old age group the gap narrows to 0.1 standard deviations; and 
the youngest age groups display skill levels no lower than the average for 
the comparison countries. A similar trend was found within the Arab Israeli 
population as well.6 

6  Fuchs, Yanay, and Blass (2018) find a similar trend in the achievements of pupils in the 
Israeli school system.
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Figure 2. The skill level as measured by the PIAAC survey  
relative to the OECD average
28 OECD countries, in standard deviation units, ages 16-65 (age group 
adjusted)
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Figure 4. The skill level of the Israeli population
By skill deciles, 28 OECD countries, ages 16-65 (age adjusted)

Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC

Another question that can be addressed through the PIAAC survey is that 
of the degree to which basic skill levels correlate with wages, and whether 
the return on skills is similar to the return on formal education. The data in 
Figures 5 and 6 show that, while the skills premium in Israel is noticeably 
high in an international comparison, the return on formal education in Israel 
is similar to the average for the sample countries.8 A possible explanation for 
this is that in Israel skilled workers are more of a rare phenomenon.9 By 
contrast, Israel’s relatively high share of college graduates has, to a certain 
degree, eroded the return on academic education.10 

8  This finding is also noted in Ministry of Finance (2016). Mazar (2018) demonstrates that 
Israel’s high return on skills is due to relatively high returns in the business sector, while the 
return on skills in the public sector is similar to the average for other developed countries.

9  Bank of Israel (2016) finds a negative relationship between a country’s skill levels and its 
return on skills, and concludes that, the rarer a skill is, the higher its price in the  
labor market.

10  Israel’s share of people with an academic education is higher than that of most developed 
countries, and is surpassed only by that of Canada (Katz 2017).
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A breakdown of the data by population groups reveals a more complex 
picture. Particularly notable is that the Arab Israeli population displays a low 
return on skills but a relatively high return on formal education.11, 12 Since 
the skills premium is calculated while controlling for formal education, this 
means that the market offers similar remuneration to Arab Israelis whose 
education levels are identical, but whose cognitive abilities as measured 
in the PIAAC survey differ.13 The question as to why the return on skills is 
relatively low among the Arab Israeli population is beyond the scope of this 
work, but merits future in-depth study.

11  This figure is consistent with the findings of Melzer (2014). Melzer’s article employs 
several different methods in order to address typical problems that arise when calculating a 
wage equation, and shows that the excess return is lower for Arab Israeli men and higher for 
Arab Israeli women when taking these problems into account.

12  This result remained also when a quantile regression analysis was performed.

13  The calculation we performed does not control for fields of study, as some of the return 
on skills is relevant to this choice. Adding this variable to the calculation does not alter  
the results.
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Figure 6. College wage premium: The hourly wage gap between 
workers with an academic education and those without
21 OECD countries, ages 25-65, business sector, controlling for skill level 
(PIAAC) and other observable characteristics
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Note: Return is calculated using a standard Mincer equation where hourly wage is regressed on gender, 
marital status, results on the verbal and quantitative portions of the PIAAC survey, parents’ schooling, 
and dummy variables for 10 age groups and native-born. Results are significant at the p < 0.01 level for 
all countries except for the Israel, Haredi population, where results are significant at the p < 0.05 level. 
Data for the UK do not allow identification of post-secondary school studies alone; the value presented 
represents return on post-secondary schooling and not necessarily academic education.
Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC
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2. The Start-Up Nation: High tech versus  
the rest of the labor market

As noted, on average, workers in Israel’s high tech industry enjoy salaries 
that are double the wages in other sectors of the economy, with Israel 
showing the largest inter-sector disparity of all OECD countries (Figure 
7).14 Additionally, in recent years, the large high tech companies (such as 
Elbit and Google) have been regularly ranked among Israel’s most desirable 
workplaces (The Marker 2018), and it seems reasonable to assume that the 
negative characteristics of high tech employment (such as long work hours 
and the absence of long-term security) are compensated for by more than 
just high wages. Thus, there would appear to be major incentives for workers 
to acquire the necessary high tech skills. The question then arises: Why has 
the share of high tech workers remained unchanged for over a decade?

As detailed in Brand (2017), a possible explanation for the rigidity in the 
supply of workers in the high tech sector is that the unique character of 
high tech human capital in Israel constitutes a barrier to entry for workers 
from other sectors. However, this is not the only possible explanation. It 
is also possible that this rigidity stems from the workers themselves — not 
all of whom are interested in working in the high tech sector at the given 
wages and employment conditions. It is possible that systemic factors, or 
other adjustments in the labor market, prevent the creation of an efficient 
labor market where suitable employers and employees find each other. 
Among other possibilities is that high taxes influence workers’ decisions in 
choosing a profession. The recently conducted PIAAC survey in the OECD 
creates an opportunity to examine how important an obstacle the level of 
human capital is to entry into the high tech sector. If, indeed, the need for 
high-level skills presents an obstacle to workers transferring into high tech, 
we would expect that those workers who are not currently in high tech have 
far lower skill levels than workers employed in the high tech sector.

14  Brand, Weiss, and Zimring (2017) find a larger (2.5 times greater) wage gap when 
comparing high tech to the other sectors. One reason for the differing findings is that the 
comparison presented here includes only full-time employees and workers from the entire 
economy, not just from the business sector. The data source and the comparison-country 
sample differ as well. A calculation of the premium on high tech employment (by means of 
a standard Mincer equation in which such characteristics as skills and fields of study are 
controlled for) also indicates that the Israeli premium exceeds that of any other  
comparison country.
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Figures 8. The skill level of workers compared to  
the OECD average
21 OECD countries, in standard deviation units, ages 16-65 (age group adjusted) 
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Figure 9. The skill level gap between workers in the high tech 
and the non high tech sectors
21 OECD countries, in standard deviation units, ages 16-65 (age group adjusted) 
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Another finding from the survey is that a large portion of the most highly-
skilled workers as measured by PIAAC survey are already in high tech. The 
share of employed persons in the high tech sector among Israeli workers 
ranked in the highest skills quintile is 22 percent — the highest percentage 
of all the comparison countries. Ireland has the second-highest share at 14 
percent, trailing Israel by a large margin (Figure 10a). The skill distribution 
of workers in the high tech sector illustrates the sector’s great reliance on 
the country’s most highly-skilled workers: 60 percent of those working in 
the sector are ranked in the highest skills quintile (Figure 10b).15 

15  Chile, Turkey, and Greece were omitted from these comparisons due to the low number 
of observations of high tech workers (n<50). In several other countries there are no data that 
allow high tech workers to be identified.
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Figure 10a. Share of employees in high tech out of  
the highest skill quintile
21 OECD countries, ages 25-65 (age group adjusted)
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Figure 10b. The composition of employees in high tech  
by skill quintile
21 OECD countries, ages 25-65
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Thus, the Survey of Adult Skills data effectively offer a good explanation 
for the difficulties high tech employers face in filling positions, despite the 
relatively high wages that they offer. There are major differences between 
the worker skills required in high tech and those required by the other 
business sectors, meaning that high tech’s higher wages are not sparking 
worker mobility or substantially changing the composition of workers 
across sectors. Moreover, the high-skilled population as measured by PIAAC 
survey is already well-represented in the various high tech fields, meaning 
that the potential for enlarging the scope of high tech employment is likely 
approaching its upper limit.

3. The potential for expanding the high tech 
sector through Israeli labor

The previous sections noted the advantages of high tech employment and 
the high skill levels required of those working in the sector. This section 
will try, by means of PIAAC survey results, to assess the potential for other 
workers to enter the high tech sector.

What skills are necessary to work in high tech?
The Survey of Adult Skills enables an assessment of worker employment 
attributes relevant to the high tech sector or, in other words, the likelihood 
that workers at various skill levels will be employed in high tech. As can be 
seen in Figure 11, the probability of employment in the high tech sector, as 
measured by the PIAAC survey standard score ranking, is close to zero for 
workers at the lower skill levels, and increases as the skill levels rise.

Similarly, we can assess the probability of science and technology 
graduates at various skill levels finding employment related to their fields 
of study. The results indicate that even among graduates in fields relevant 
to high tech, workers with low skill levels are less likely to be employed in 
occupations in those fields (Figure 12).

Compared with other countries, the data show that Israel’s high tech 
sector has an exceptionally large concentration of workers at the highest 
skill levels.16  

16  The causal relationship between skills and high tech employment can work in two 
directions. In one direction, a high skill level increases the probability of relevant studies at 
in-demand institutions, and also raises the individual’s status in the eyes of employers. In the 
other direction, it is likely that high tech employment, especially in science and engineering, 
improves worker performance on the PIAAC survey, especially on the quantitative portion. 
Since there is a close relationship between scores on the quantitative and verbal portions     
(ρ = 0.91), in this section the assessment was based on the verbal portion only. Including the 
score on the quantitative portion only sharpens the findings based on verbal scores.
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Figure 11. Probability of employment in high tech by skill level
21 OECD countries, ages 25-65

Figure 12. Probability of employment in the science-engineering 
professions for academic graduates in those majors
21 OECD countries

Note for both figures: Probability is calculated using a logistic regression. Explanatory variables are a 
cubic function of verbal skill level and the interaction with gender and English proficiency (written). 
The estimation is based on the measured skill level in the verbal section only and does not include the 
quantitative portion of the survey in order to eliminate as much as possible a reverse causality. The 
dotted lines represent the 95 percent confidence intervals.
Source for both figures: Gilad Brand, Taub Center │ Data: OECD, PIAAC
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Proficiency in English is another skill connected with high tech 
employment. The PIAAC survey conducted in Israel includes a special section 
in which participants are asked to rate their English proficiency level. The 
results show that individuals who reported low levels of English had almost 
no likelihood of being employed in the high tech sector, regardless of their 
skill levels in other areas (Figure 13).17 

Figure 13. Probability of employment in Israel in the high tech 
sector by skill level and English proficiency
Ages 25-65

Note: Probability is calculated using a logistic regression. Explanatory variables are a cubic function of 
verbal skill level and the interaction with gender and English proficiency (written). The estimation is 
based on the measured skill level in the verbal section only and does not include the quantitative portion 
of the survey in order to eliminate as much as possible a reverse causality. The dotted lines represent the 
95 percent confidence intervals.   
Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC

The importance of English proficiency for working in high tech also 
has major implications regarding the composition of the high tech worker 
population. Currently, the decisive majority of those employed in high tech 
(over 95 percent) are non-Haredi Jews. As such, the potential for expanding 
high tech employment lies in the Haredi and Arab Israeli populations, which 
are not currently integrated into this sector. However, English proficiency 
in these populations is poor which is a serious barrier to integration into the 
high tech sector.

17  In general, level of English knowledge is positively correlated with high tech employment. 
This analysis, in particular, focuses on individuals reporting poor or no knowledge of English.
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The potential for expanding the high tech sector: 
Quantitative assessment

Having examined the skills necessary for employment in high tech compared 
with the skill levels in other sectors, it is possible to assess the potential 
for increasing high tech employment in Israel. As shown earlier in other 
contexts, the skills of Israeli high tech workers are much higher than the 
skills of other workers in the labor force. This finding is clearly depicted in 
Figure 15, which shows only partial overlap between the distribution of skills 
in high tech and the distribution of skills of workers in other sectors. Thus, 
many workers in the labor force lack the ability required for employment in 
the high tech field.

Figure 15. Skill distribution in high tech and  
non high tech sectors
21 OECD countries, ages 25-44, Kernel distribution

-4.0 -3.5 -3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Z-score

OECD, high tech

Israel, high techIsrael, non high tech

Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC

For the purposes of assessing potential employment growth in the 
sector, the relevant portion of the graph is the area of overlap between the 
distributions, which represents those workers whose skill levels match at 
least some of the workers in the high tech sector, but who are not currently 
employed in high tech. The overlapping area is examined by dividing the 
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skill distribution of the OECD high tech sector into percentiles.18 This allows 
a determination of the percentage of workers above a certain skill threshold 
who are not currently employed in high tech.

The comparison focuses on ages 25-44, when the likelihood and feasibility 
of career retraining are relatively high. From the group of workers not 
employed in high tech, subjects who report in the survey that they are 
currently studying disciplines relevant to high tech employment are 
excluded. 

Figure 16 presents the results of the comparison. The horizontal axis shows 
the skill percentiles based on the OECD high tech sector skill distribution, 
while the vertical axis displays the percentage of workers in other sectors 
who fall below the skill threshold. For example, half the population of Israeli 
workers employed outside of high tech fall into the lowest skill decile in high 
tech, and, therefore, the probability that they will be able to work in high 
tech is low.19 By contrast, the skill level of 12 percent of the non high tech 
workers is higher than the high tech skill median, making them more likely 
candidates for successful high tech employment.

An international comparison of these two reference points (Figure 17) 
reveals that Israel has a high share of workers whose skills are low relative 
to those of high tech workers, while its share of workers whose skills are 
high is relatively small. The share of the Haredi sector and, to a great degree, 
the Arab Israeli sector, with the skills to successfully integrate into high 
tech, also appears to be particularly low.20 This means that the potential for 

18  The decision to use the skills distribution in the OECD high tech sector stems from 
the assumption that increasing Israeli high tech employment would likely also involve 
diversifying the types of high tech activity, meaning that the skills distribution of Israeli 
high tech workers could potentially change. As noted, the average skills distribution in the 
comparison countries’ high tech sector is similar to that of Israel; thus, the results are not 
sensitive to this choice.

19  There are several possible explanations for why the share of unskilled workers in high 
tech cannot expand beyond its current level. For example, it is reasonable to assume that 
high tech export is based on a certain share of unskilled workers but it may not behoove high 
tech companies to increase this share. An alternate explanation is that unskilled workers in 
high tech may be high on other skills that are not measured by the PIAAC survey and it is 
reasonable to assume that they are unique within the labor pool.

20  The Ministry of Finance (2017b) finds that the dropout rate of Arab Israeli students in 
programs relevant to high tech employment is high compared with that of Jewish students, 
and that, even among those who complete their degrees, the presence of Arab Israelis in the 
industry is relatively small. It was also found that those Arab Israeli graduates in the relevant 
fields who do find work in high tech earn very high salaries, and that the percentage of those 
pursuing studies in these fields has increased substantially in recent years.
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Figure 17a. Skill level of non high tech workers relative to  
high tech workers in the OECD
21 OECD countries, ages 25-44
Share of non high tech workers that match the skill level of the lowest skill 
decile in the high tech sector in the OECD
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Figure 17b. Skill level of non high tech workers relative to  
high tech workers in the OECD
21 OECD countries, ages 25-44
Share of non high tech workers that match the skill level of the upper half  
of the skill distribution in the high tech sector in the OECD
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Figure 18. Gini index of inequality between high tech worker 
skill levels and workers in the other sectors
Ages 25-44
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The potential for increased high tech employment can also be evaluated 
by means of a quantitative estimate. For this purpose, we will look only at 
workers with the following three characteristics:

1.	 Ages 25-44;

2.	 Not currently employed in high tech; and,

3.	 Not currently engaged in science and technology studies (STEM).
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The estimation is carried out under three scenarios: expanded, 
intermediate, and narrow. In the expanded scenario, the assumption is that 
workers ranked above the 34th percentile have the potential to switch to 
high tech; that is, workers in the upper 66 percentiles of the high tech skills 
distribution (in the OECD countries). The intermediate scenario assumes 
that only workers ranking above the skills median have the potential to 
move into high tech, while the narrow scenario includes only workers in the 
upper 34 percentiles.

The results suggest that the potential for expanding employment in 
the Israeli high tech sector is between 3 to 10 percent of the working-age 
population ages 16-64 (Table 1). Consistent with the findings from earlier 
sections, the potential is particularly low in the Arab Israeli population and 
higher in the Jewish population, especially for non-Haredi Jews.

Table 1. Share of those with the appropriate skills to move  
to the high tech sector 
Out of the working-age population, ages 16-64

Narrow  
scenario

Workers over the 
66th percentile in 

high tech

Intermediate 
scenario

Workers over the 
50th percentile in 

high tech

Expanded 
scenario

Workers over the 
34th percentile in 

high tech

Arab Israeli  0.40% 0.51%  1.74%

Haredi 1.33% 4.17% 11.06%

Non-Haredi Jews 3.62% 6.80% 11.87%

Israel total  2.79% 5.32%  9.77%

Note: Subject to the following assumptions: individuals who are not currently employed in the high tech 
sector and are not currently engaged in science and technology studies (STEM).
Source: Gilad Brand, Taub Center 

For a more realistic assessment, two additional characteristics of workers 
are added for those workers who could potentially switch to high tech are 
included in the model:

1.	 Earning less than 80 percent of the average high tech salary (standardized 
for age group). The purpose of this assumption is to test these workers’ 
motivation to move to high tech.	

2.	 Knowledge of basic-level English.
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Table 2. Share of those with the appropriate skills to move  
to the high tech sector 
Out of the working-age population, ages 16-64

Narrow  
scenario

Workers over the 
66th percentile in 

high tech

Intermediate 
scenario

Workers over the 
50th percentile in 

high tech

Expanded 
scenario

Workers over the 
34th percentile in 

high tech

Arab Israeli  0.3% 0.5%  1.6%

Haredi  1.3% 2.8%  6.5%

Non-Haredi Jews  3.1% 6.0% 10.3%

Israel total  2.0% 3.8%  7.0%

Note: Subject to the following assumptions: individuals who are not currently employed in the high tech 
sector, are not currently engaged in science and technology studies (STEM), are earning less than 80 
percent of the average wage in the high tech sector (age adjusted), and have at least a basic proficiency  
in English.
Source: Gilad Brand, Taub Center

As shown in the table, the intermediate scenario shows the high tech 
employment growth potential to be about 4 percent of the working-age 
population not currently employed in high tech. For Haredim, the figure is 
about 3 percent, while for Arab Israelis, the potential amounts to just half a 
percent of the target population.

An important element in determining the scope of the potential is worker 
motivation to make the switch into high tech. In order to more accurately 
assess this element, the occupational characteristics of workers identified 
as suitable in the intermediate scenario (about 4 percent of the total target 
population) are examined in light of the five characteristics discussed above. 
This group’s occupational distribution shows that the majority, 68 percent, 
are already employed in occupations either characterized by relatively high 
salaries or characterized by secure long-term employment trajectories that 
compensate for lower wages — such as teaching, the military, or the police 
(Figure 19). The rest of the group, 32 percent, are employed in occupations 
characterized by relatively low wages. This group constitutes 1 percent of the 
total working-age population not already employed in high tech (32 percent 
* 3.8 percent = 1.22 percent). That is, the percentage of workers who may 
expect to improve substantially their employment status by retraining for 
high tech (of all those with the appropriate skills) is very little. Furthermore, 
it is reasonable that these workers have not integrated into high tech as of 
now because of different priorities, like professional interest. This being the 
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case, it appears that the efforts to grow high tech employment is relevant for 
an extremely small share of the labor force in the short term — at least, until 
the population’s skill level improves.

Figure 19. Occupational distribution of workers  
whose skill levels are appropriate for the high tech sector
Ages 25-44, according to the simulation, intermediate scenario 
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Note: Subject to the following assumptions: individuals who are not currently employed in the high tech 
sector, are not currently engaged in science and technology studies (STEM), are earning less than 80 
percent of the average wage in the high tech sector (age adjusted), and have at least a basic proficiency 
in English.
Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC

Conclusion and discussion

Although, the high tech sector in Israel accounts for only about 8 percent of 
total employment, the sector is very important to the economy as a whole. 
It produces about one-fourth of income tax payments in Israel and accounts 
for a major portion of the added value of Israeli exports. From its inception, 
Israel’s high tech sector has enjoyed support and incentives from policy 
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makers. Most recently, a comprehensive government program to encourage 
high tech employment was approved by the government.

Using the OECD’s Survey of Adult Skills Survey (PIAAC), this study 
evaluates the potential for integrating additional workers from the adult 
population in Israel into the high tech sector. The findings suggest that the 
share of additional workers who can successfully integrate into high tech 
on the basis of their skill level is quite small. The potential narrows even 
more when considering that among the pool of potential workers are those 
who have had the opportunity, yet, for one reason or another, chose not to 
pursue a career in this field.

The conclusion that encouraging high tech employment is relevant for 
only a small share of workers is supported by other findings as well. First, 
the average skill level in the working age population is low relative to the 
OECD average, especially among Haredim and Arab Israelis. Second, skill 
level disparities between high tech workers and non high tech workers are 
particularly large in Israel relative to other developed countries. While the 
skill level of Israeli high tech workers are quite similar to those of their peers 
in the OECD countries, skill levels in the other Israeli industry sectors are 
substantially lower. Evidence of this is that despite the particularly high 
wage levels in high tech, the employment rate in the sector has remained 
largely unchanged for over a decade. One conclusion is that the specialized 
and unique human capital required in the high tech field presents obstacles 
to workers from other sectors making the shift to high tech. In addition, it 
seems that the sector has already absorbed the majority of those who can 
work in it. The data show that more than 20 percent of workers in the top 
skill quintile are already employed in high tech — the highest share in any of 
the comparison countries.

A simulation conducted as part of the study shows that the combination 
of the high share of highly skilled workers who are already employed in 
high tech and the low skill level of workers in the other sectors means that 
the potential for increasing high tech employment is low relative to that in 
other countries, at least in the short term.

It was also found that due to generally low skill levels and poor English 
language skills among the Haredi and Arab Israeli population, the possibility 
of improving their employment possibilities in high tech through retraining 
programs is limited. The best but small potential is concentrated in the non-
Haredi Jewish population, from which the majority of high tech workers are 
already drawn. The effectiveness of vocational training in high tech as a tool 
to narrow income gaps across population groups seems dubious.
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An additional factor that indicates that widening employment in high tech 
will not narrow gaps is the wage disparities between workers in the sector. 
Although the average high tech worker has higher wages than workers in 
other sectors, compensation varies widely depending on skill level: while 
the high-tech wage premium is substantial for workers with high measured 
ability levels, the premium falls as ability levels decline (see the second 
analysis in the Appendix). The study also finds that science and engineering 
graduates identified in the survey as not having high ability levels have 
difficulty finding work in occupations related to their fields of study (both in 
Israel and in the OECD countries). Therefore, providing high tech retraining 
for workers with a more diversified skill set will not yield the current wage 
premium measured for high tech employment.  

Alongside this, it should be said that there is a notable shortage of women 
in high tech, and it seems highly likely that a majority of workers with the 
suitable skills and talents lie within this group. Encouraging women to study 
technology and science from a young age and creating high tech employment 
environments that allow for an appropriate work-life balance — like, flexible 
working hours — can also help grow the supply of workers with appropriate 
skills from this population pool.

Beyond the question of the extent to which it is possible to grow the high 
tech sector, there is also room to examine whether this is a worthwhile 
pursuit. It is possible to justify these efforts on the basis that high tech 
employment has a positive external effect on the economy’s other sectors, 
through the spread of innovative work methods to other fields. As noted, the 
unique composition of Israel’s high tech sector’s human capital means that 
worker mobility between sectors is minimal. This and the large technology 
gaps raise doubts regarding the extent of high tech’s positive impact on 
other economic sectors.21 

In fact, the lack of skilled workers in other industry sectors — which is 
likely to widen even more if incentives bring about their integration into 
high tech — may hamper development of the Israeli economy’s comparative 
advantages in other fields, and distort the allocation of resources. For 
example, high tech has a direct impact on the rest of the economy through the 
exchange rate: an increase in revenue from high tech exports appreciates the 
exchange rate and, as a result, reduces the competitiveness of the economy’s 
other exporters. Brand (2017) shows that the share of those employed in 
export industries other than high tech has been trending downward. Since 

21  Brand (2017) shows that high tech’s success in recent decades has not created wage 
pressure in the rest of the economy.
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Israeli exporting is relatively centralized in terms of its areas of activity and 
the composition of its human capital, it might actually be better to curtail 
the country’s high tech-oriented incentives policy.22 

Additionally, as noted, the PIAAC survey data indicate that a large portion 
of Israel’s working-age population is characterized by low skill levels and 
consequently low earning ability. The availability of cheap labor makes it less 
worthwhile for employers to adopt cutting-edge technologies and restricts 
the potential for economic growth.23 Focusing on improving the skills of 
this worker group might yield a higher return than would the investment 
necessary to move better-skilled workers into high tech.

On a positive note, the data indicate an upward trend in the non-
Haredi Jewish population’s skill level, and to an even more substantial 
improvement in the skills of the Arab Israeli population. Within these 
populations, the younger age groups outperform the older ones on the 
PIAAC surveys (compared with the analogous age groups in the OECD 
countries). Thus, the potential for increasing the share of those employed 
in high-wage employment sectors, such as high tech, will grow over time. 
There are indications that, in contrast to other population groups, Israel’s 
Arab population may be generating a lower skills premium. This matter lies 
beyond the scope of this chapter, but merits in-depth attention in the future.

22  Bank of Israel (2012:274) shows that, relative to other developed countries, Israeli 
exporting is concentrated in a small number of tech-intensive industries. A similar 
conclusion also emerges from Ministry of Finance (2017a).

23  Israel’s capital output ratio is only 74 percent of the OECD average, while the local 
investment rate is lower than that of most developed countries. See Brand (2017).

State of the Nation Report: Society, Economy and Policy 2018138





Hanushek, Eric A., Guido Schwerdt, Simon Wiederhold, and Ludger 
Woessmann. “Returns to Skills Around the World: Evidence from PIACC,” 
European Economic Review 73, C (2015): 103-130. 

OECD. Survey of Adult Skills (PIAAC). Organisation for Economic Co-operation 
and Development, 2018.

The Marker. “All Set Jobwise? The 100 Best Israeli Companies to Work For.” 
May 6, 2018.

Hebrew

Bental, Benjamin, and Dan Peled. Is There a Shortage of Academic Degree 
Holders in Science and Technology? Haifa Israel: Samuel Neaman Institute, 
2016.

Katz, Ori. Too Much Higher Education in Israel. Policy Paper No. 36. Israel: 
Kohelet Economic Forum.

Kril, Zeev, Assaf Geva, and Tslil Aloni. Not All Degrees Were Born Equal: 
Calculating the Wage Premium from Higher Education as a Function of Field of 
Study. Economic Research Department Working Paper. Israel: Ministry of 
Education, 2016.

Melzer, Yael. Education Returns: Inequality Between Different Populations in 
Israel. Israel: The Van Leer Jerusalem Institute, 2015.

Ministry of Finance. Skills Gaps Among Graduates in Israel. Weekly Economic 
Summaries. Israel: Ministry of Finance, December 4, 2016.

Ministry of Finance. Integration of Arab Workers in High Tech. Weekly Economic 
Summaries. Israel: Ministry of Finance, April 9, 2017.

Ministry of Finance. Integration of Arab Workers in High Tech. Weekly Economic 
Summaries. Israel: Ministry of Finance, August 27, 2017.

Ministry of Finance. Revenue Report 2015-2016. Israel: Ministry of Finance, 
2017.

Ministry of Finance. Influence of Institution of Higher Education on Wages. 
Weekly Economic Summaries. Israel: Ministry of Finance, February 25, 2018.

State of the Nation Report: Society, Economy and Policy 2018140



How Much Can the Israel i  Start-Up Nation Continue to Grow?

Appendix

Definitions

This section sets forth the methodology used for the international 
comparison of the PIAAC survey participants’ skills.

Defining the basic skill S for individual i is a simple mean of the individual’s 
achievements on the quantitative and verbal portions of the survey.24  

Since there is a negative correlation between the skills measured by the 
survey and participant age, and since Israel’s age structure differs from that 
of other developed nations, we recalibrate the basic skill Si for age group n 
of individual i, for ten age groups (ranging from 16-65) is standardized as 
follows:25 

Where    denotes the mean of the scores of the OECD countries in the 
sample, in the relevant age group. Hence the standard score Zin for a defined 
individual i is:

Where σn denotes the standard deviation of the OECD country scores, 
in the relevant age group. Similarly, the mean basic skills in country j, 
standardized for age, relative to all of the sample OECD countries in standard 
deviation terms is defined as follows:

24  The survey also contains a section on problem solving in a technology-rich environment, 
aimed at measuring computerized technology utilization skills. Since there are countries 
for which this portion is not included in the survey, we refer to the verbal and quantitative 
sections only. The results are not sensitive to the omission of this part of the survey.

25  In several countries the age variable is not sequential, but rather divided into five-year 
age groups.
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The definition of high tech sector is based on the Standard Industrial 
Classification of All Economic Activities 2011 and per the accepted definition,26 
includes the following industries: Manufacture of pharmaceutical products 
(21), Manufacture of computer, electronic and optical products (26), 
Manufacture of air and spacecraft and related machinery (303), Computer 
programming (62), Data processing (631), and Scientific research and 
development (72). Although the definition also includes Telecommunications 
(61), the latter sector is not included in this study because it does not 
resemble the other high tech fields in terms of export volume and worker 
education and wages.	

High tech employment premium
High tech workers earn, on average, higher salaries than workers in other 
economic sectors, but the premium on high tech employment varies 
depending on worker skill levels. This section presents a comparison of the 
premium on high tech employment at different skill levels, by means of a 
standard Mincer equation. The comparison is shown in the top graph in 
Appendix Figure 1, in which the vertical axis displays the wage difference (in 
percentages) between the high tech and non high tech sectors for workers 
identical to each other in terms of gender, age, family status, skill level as 
measured by the survey, formal education, and occupation (at a two-digit 
level of detail). The horizontal axis shows different skill levels divided 
into quintiles. The lower figure offers a similar comparison, but without 
controlling for occupation.

The comparison suggests that compensation in high tech is higher for 
workers in the upper portion of the skill distribution, while the premium 
is not significantly different from zero for less skilled workers. The figure 
shows that Israel’s skilled workers enjoy a particularly high premium on 
high tech employment.27  

26  A detailed discussion of the definitions can be found in Central Bureau of Statistics  
(2017:41).

27  Ministry of Finance (2018) shows that the premium on a degree from an institution 
with stringent admission standards in terms of psychometric exam scores is higher for 
computer science and engineering than for other fields of study. Krill, Aloni, and Geva (2016) 
demonstrate that, in computer science, graduates of Israel’s state-budgeted colleges earned, 
on average, 40 percent less than did graduates of the country’s more selective universities. 
CBS (2012) also finds major differences in the salaries of college as opposed to university 
graduates in computer science and the exact sciences.
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This indicates that, while the compensation for high tech employment is 
high and meaningful for those workers identified as possessing strong skills, 
the premium is lower for the rest of the worker population, and appears not 
to be positive at all at the low skill levels.

Appendix Figure 1. Wage premium for employment in high tech
The difference between the predicted wage in high tech and other sectors for 
workers with the same characteristics, 18 OECD countries, ages 25-65 

Note: Return is calculated using a standard Mincer equation where hourly wage is regressed on gender, 
marital status, skill level on the verbal and quantitative portions of the exams, dummy variables for 10 
age groups and fixed effects for occupation (at the two-digit level). The figure presents the coefficient for 
the intervening variables between hourly wage and employment in high tech. The dotted lines represent 
the 95 percent confidence intervals. │ Source: Gilad Brand, Taub Center │ Data: OECD, PIAAC 
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Appendix Table 1. Countries participating in the PIAAC survey 
and the additional data available 

Skills data Wage data Identification of 
high tech sector

Identification of high 
tech sector and wages

Austria √ X X X

Belgium √ √ √ √

Canada √ X X X

Chile √ √ n<50 √

Czech Republic √ √ √ √

Denmark √ √ √ √

Estonia √ √ X √

Finland √ √ X X

France √ √ √ √

Germany √ X √ X

Greece √ √ n<50 √

Ireland √ √ √ √

Israel √ √ √ √

Italy √ √ √ √

Japan √ √ √ √

Lithuania √ √ √ √

Netherlands √ √ √ √

New Zealand √ √ √ √

Norway √ √ √ √

Poland √ √ √ √

Slovakia √ √ √ √

Slovenia √ √ √ √

South Korea √ √ √ √

Spain √ √ √ √

Sweden √ X √ X

Turkey √ X n<50 X

UK √ √ √ √

US √ X √ X

All country total 28 22 21 20

Source: Gilad Brand, Taub Center | Data: OECD
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Executive Summary

Back and Forth:
Commuting for Work in Israel

Haim Bleikh* 

Full research study published in October 2018

The subject of commuting has attracted more and more public attention 
in Israel in recent years as road congestion levels continue to rise with 
the increasing number of commuters. Over the last 30 years, the number 
of employed persons working outside their residential area has risen from 
42 percent to 54 percent (as of 2016) among Israelis of working age (25-64). 
The main mode of commuting is by private car and the number of rides 
has grown faster than road expansion — creating the traffic jams that have 
become all too familiar.   

Commuting distance, time, and mode of transportation
Most trips to work are short. Three out of every four workers ages 25-64 
travel 20 kilometers or less to reach their workplace, mostly in private 
vehicles (for 2014-2016). About 60 percent of workers travel for no more 
than half an hour, 30 percent between half an hour and an hour, and about 
10 percent travel for over an hour in each direction. Regarding the choice 
in mode of transportation — 62 percent commute to work by car (including 
shared rides) and only 17 percent commute by public transportation. About 
10 percent commute by bicycle or by foot and 8 percent commute by work-
organized transportation.  

There are large differences in commuting patterns in different parts of the 
country. For example, in both Jerusalem and Petah Tikva many commuters 
travel between half an hour and an hour, but in Jerusalem (where 91 percent 
of residents work within the city) this seems to be due to the extensive 
use of public transportation and large city size while, in Petah Tikva, a 
higher percentage use a private vehicle and commute distances of up to 20 
kilometers, indicating that the travel time is a result of traffic congestion. 
In contrast, Tel Aviv has a high rate (68 percent) of workers with short 
commute times, and the city is also characterized by a high percentage of 
commuting by foot or bicycle.

* Haim Bleikh, Researcher, Taub Center.

145

http://taubcenter.org.il/commuting-for-work-in-israel/


Figure 1. Distribution of workers by length of daily commute  
to work, 2015-2016
Workers ages 25-64
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The choice among modes of transportation for commuting is influenced 
by various economic, social, and geographic factors. Among Arab Israelis 
living in Arab localities, the infrequent use of public transportation is 
notable, stemming from a low supply due to the lack of adequate public 
transportation infrastructure. The topography of some localities creates 
natural constraints that impede mobility as well. This is evident from 
responses on satisfaction surveys. A high percentage of residents of Arab 
Israeli localities reported low levels of satisfaction with the state of the roads 
in their area while Arab Israelis living in localities with a Jewish majority and 
Jewish residents outside of Jerusalem reported higher levels of satisfaction. 
Among those who use public transportation, 82 percent of Jews are satisfied 
with the location of the nearest bus stop to their home, compared to only 63 
percent of Arab Israelis.  
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Figure 2. Residents’ satisfaction levels with residential  
area roads, 2014-2016
By locality type, ages 25-64
How satisfied are you with the condition of roads and sidewalks in your area? 
Consider the width of the roads, sidewalks, the provision of adequate lighting, 
signage, and so forth.
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Among both Jews and Arab Israelis, a large proportion of workers in 
the manufacturing industry commute by work-organized transportation, 
a mode of transportation also commonly used by Arab Israeli men in the 
construction industry. Within the Jewish population, there is widespread 
use of public transportation among Haredim (ultra-Orthodox) and new 
immigrants — especially women — in both large and small localities.

Commuting, migration and housing
Commuting should allow workers to live in their preferred location at 
an affordable price and to work in a place that suits them. The academic 
literature on commuting suggests the existence of a trade-off between 
the journey to work and housing prices; that is, the inconvenience for 
households living farther from employment hubs should be “compensated” 
by lower housing prices. 
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In an analysis of the commuting distances and housing prices among the 
Jewish localities in the “Gedera-Hadera” area (the Central region of Israel), 
the data show that those living in localities closer to central employment 
areas do indeed pay on average a higher price for housing, while workers 
who are forced to travel longer distances receive “compensation” in the 
form of cheaper housing prices.

Figure 3. The relationship between distance to workplace and 
housing prices
By area, median distance to workplace locality and housing price per square 
meter in locality, Gedera-Hadera district, workers ages 25-64
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The relatively short distances between localities in the Gedera-Hadera 
area may encourage choosing longer commutes over moving between 
residential areas. More generally, residents tend to prefer to remain in the 
living environment familiar to them. The internal migration rate between 
localities and within them in Israel stands at about 7 percent of the total 
population in recent years, and about 60 percent of changes in address were 
recorded within the same locality.
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In terms of moving across regions, the data seem to reflect the limited 
ability of low housing prices in the periphery to attract residents away from 
the Central region, where there are a number of socioeconomic advantages 
(e.g., proximity to employment, cultural centers, and leisure areas). 

Arab Israeli women: Geography, commuting,  
and employment

While the employment rate of Arab Israeli women has risen in recent years, 
further increasing their labor force participation rate is an important 
challenge facing policy makers. Over 70 percent of employed Arab Israeli 
women live either in the North or the Triangle (Hadera and the Central 
region) areas. About a third of the employed women from these regions 
work outside their residential area. 

Of those who commute from their residential area, women in the Triangle 
area are more likely to commute to Jewish localities for work than women in 
the North. Also, the commuting distance among women from the Triangle 
is greater than among women from the North. In general, the North is 
characterized by more limited and less diversified employment opportunities 
and big employment hubs like Haifa are a considerable distance from Arab 
Israeli localities. However, for women from the Triangle, their relative 
geographic proximity to the center of the country, characterized by more 
employment opportunities, increases their “commuting tolerance.” Their 
willingness to travel farther distances may be due to a combination of two 
push and pull factors: a relatively long commute that is still considered 
reasonable due to increased employment opportunities, or a shortage of 
employment in the Triangle area, which forces many women to seek work 
farther from home.

Employment rates of Arab Israeli women in mixed localities (66 percent) 
are higher than in the Northern and Triangle regions (about 33 percent) 
but lower than those among Jewish women, indicating that, beyond the 
substantial geographic barriers, there are additional obstacles that affect the 
employment patterns of Arab Israeli women, such as mastery of Hebrew and 
English and social norms.  
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Executive Summary

Arab Israeli Women  
Entering the Labor Market: 

Higher Education, Employment, 
and Wages

Hadas Fuchs and Tamar Friedman Wilson* 

Full research study published in March 2018

Usually, socioeconomic discussions about the Arab Israeli sector focus 
on the gaps that still exist between this sector and Jewish Israelis, and 
do not emphasize the areas where substantial improvements have been 
made. However, large strides have been made by Arab Israeli women in 
educational achievements as well as improvements, though more limited, 
in employment. Academic achievements are important to the discussion 
of employment as well given that Arab Israeli women with an academic 
degree are employed at much higher rates than those without one. At the 
same time, there are still opportunities for further improvement among this 
segment of the population.

High school and qualifying for higher education
In high school, the percentage of Arab Israeli women qualifying for a bagrut 
(matriculation exam) surpasses that of Arab Israeli men and is approaching 
the qualification rate of non-Haredi Jewish women. When controlling for 
socioeconomic background, the matriculation rates among all sub-groups of 
Arab Israeli women are higher than those among Jewish women.

* Hadas Fuchs, Researcher, Taub Center. Writing and editorial assistance by Tamar Friedman 
Wilson, Content Manager, Taub Center.  
The original study was generously supported by The Diane P. and Guilford Glazer Fund  
of the Jewish Community Foundation of Los Angeles.
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Trends in higher education

There has been a notable rise in the share of Arab Israeli women enrolling in 
higher education — particularly notable is an increase of nearly 50 percent 
among Bedouin and Druze women between 2008 and 2013 — while there has 
been almost no change in the enrollment rates of Arab Israeli men. Despite 
these advances, a smaller share of Arab Israeli women hold a degree than 
Jewish women. In 2014, about half of Jewish and Arab Christian women ages 
30-33 held an academic degree, whereas the percentage of degree-holders 
was only 23 percent among Muslim women, 19 percent among Druze, and 16 
percent among the Bedouin.

Despite the fact that over 70 percent of Arab Israeli women who qualify 
for a bagrut certificate study science and engineering majors in high school 
(compared with only 39 percent of Jewish women) — subjects associated 
with a potential for high future wages — in academia they study science and 
engineering at relatively low rates. Rather, a large percentage of Arab Israeli 
women pursue degrees in education: 42 percent among Muslim women and 
46 percent among Bedouin women, compared to only 16 percent among 
Jewish women.

Employment and wages
Among Muslims, Druze, and Bedouin, over 50 percent of employed female 
degree-holders work in education, including many women who did not 
major in education in their academic studies. This share is nearly three times 
higher than the share among Jewish women.

The story of Arab Israeli women in the field of education is a complex 
one. On the one hand, the average number of working hours of Arab Israeli 
teachers (men and women) has risen in recent years and the share of women 
employed part-time decreased, meaning that many women are able to find 
work and with a large number of hours. On the other hand, the data show 
that, in the past few years, Arab Israelis who studied education are having 
trouble finding jobs in the field. While the percentage of Jews who received 
training in education and have since entered the field of teaching has 
remained relatively stable over the past decade or so, among Arab Israelis 
there has been a notable decline.
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Figure 1. Percentage of teacher-training graduates working  
as teachers, by year of graduation
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In addition, demand for Arab Israeli teachers is not expected to grow 
because Arab Israeli fertility rates are declining, the Arab education system 
has reached near full enrollment, and the trend of reducing class size has 
stabilized. Thus, there are indications of an excess of women in the field, 
which is likely to increase further in the future.

In general, employment rates among Arab Israeli women have increased 
since the early 2000s, but the increase was similar to the increase among 
Jewish women, such that the gap between them hardly narrowed. While the 
employment rate of those with a degree has remained stable at around 75 
percent, a particularly notable increase occurred among non-academic Arab 
Israeli women ages 45-54. Nonetheless, the 34 percent employment rate 
among those ages 25-64 in 2017 is still far from the target rate set by the 
government for 2020 — 41 percent.

Wage gaps between Jews and Arab Israelis are low among graduates with 
degrees in the fields of health and education (occupations in which most 
jobs are part of the public sector), but are large among those who studied 
engineering, computer science, business administration and management.
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Figure 2. Employment rate, women ages 25-54
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What are the implications?

These data reveal that gaps between Arab Israeli and Jewish women still 
remain. However, given that Arab Israeli women with an academic degree are 
employed at much higher rates than those without, there is reason to hope 
that the strides made in education will be accompanied by improvements 
in employment in the coming years. This could advance Arab Israeli women 
and could also be a source of growth for the larger Israeli economy.

In order to confront the challenges that remain and promote this 
population group, it is possible to consider a number of options, including: 
improving the Arab education system, advising students to increase 
awareness of “in demand” professions and providing guidance as they 
navigate academic studies and enter the labor market, and increasing 
employment opportunities for workers in Arab Israeli localities and the 
surrounding areas.
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The Israeli Education System: 
An Overview

Nachum Blass* 

Introduction

This chapter presents some of the main developments in the education system 
in recent years. These are by no means all of the important developments, but 
they are the ones that seem noteworthy and interesting. These changes have 
taken place over four dimensions of the system: composition of the student 
population, Ministry of Education budget, profile of teaching personnel, and 
students’ educational achievements.

1. Composition of the student population 

Israel’s student population has increased by 43.6 percent since 2000. This is 
an increase of 2 percent per year, which is exceptional compared to other 
developed countries, and uncommon even for developing countries. The 
growth was not consistent over the period, across age levels, or population 
subgroups. Throughout the period, the fastest growth occurred in the Bedouin 
and Haredi (ultra-Orthodox) education streams. Changes in the growth rate 
in the various educational streams are also of particular importance for this 
period (Appendix Tables 1 and 2). In the Arab and Druze education systems, 
the rate of growth dropped steadily throughout the period; in the Haredi 
and Bedouin systems, there was also a decline, although growth remained 
relatively high. In Hebrew State and State-religious education, the rate of 
growth actually increased.1 

The preschool student population largely resembles the population in the 
past which is important for making projections regarding the composition

1  The Hebrew and Arab education systems are based on the supervisory authority and 
language of instruction. The Hebrew education sector includes Hebrew State, State-religious, 
and Haredi schools. The Arab sector includes Arab, Druze, and Bedouin education. The 
majority of students in Hebrew education can be assumed to be Jewish, and the majority of 
students in the Arab sector can be assumed to be Arab Israelis. Nevertheless, the division by 
the Central Bureau of Statistics is based on the language of instruction and not the religion or 
sector of the students.

* Nachum Blass, Principal Researcher, Taub Center.
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research also finds that the gaps between the growth rates of the various 
streams of Hebrew education are considerably smaller than expected in 
light of the fertility rates within religious subgroups in Jewish society (Blass 
and Bleikh 2016; Blass and Douchan 2006; Weinreb and Blass 2018).

2. Budget

This section reviews the Ministry of Education budget with special attention 
given to the share of the budget allocated for Special Education between 2000 
and 2018. Figure 1 shows that the budget for Special Education increased at 
almost twice the rate of the overall education budget, at a time that witnessed 
an almost unprecedented growth in the Ministry of Education’s budget (an 
83 percent increase).3 The reason for the rise in the Special Education budget 
is the tremendous growth in the number of students requiring Special 
Education. While the overall number of students increased by 33 percent 
since 2005, the number of students in Special Education rose by 127 percent 
(four times the growth of the budget).4 It is important to note that there 
was no substantive change in the share of students with special needs who 
are mainstreamed; their share ranges between a minimum of 38 percent 
and a maximum of 44 percent. Among those students learning separately, 
the division between students in schools for students with special needs 
and those who are mainstreamed but in special classes has also remained 
quite stable: one-half are in special schools and the other half are in separate 
classes in regular schools. The growth in the number of Special Education 
students was particularly rapid among students diagnosed with autism — 
their number rose from 894 in 2000 to 11,145 in 2018 — and students with 
serious behavioral disorders — their number rose from 2,347 to 17,483 over 
the same period. 

3  After deducting the Special Education budget, the Ministry’s budget grew by 71 percent, 
and the Special Education budget increased by 138 percent.

4  It appears that the exceptional increase was not the result of a systematic decision by 
the administration of the Ministry of Education (each year decisions were made to increase 
the budget at a much smaller rate), but was due to developments over which the Ministry 
had no control (as detailed in the Ministry of Education’s explanations of its proposals to 
change the Special Education Law this year), which ultimately led to changes in the law at 
the request of the Ministry of Education. Changing the Special Education Law sparked a fierce 
public controversy. All of the professional echelon objected to it and saw it as the de facto 
cancellation of the Dorner Commission recommendations, but that is a subject for another 
study.
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The growth patterns of the Special Education student population and 
their placement in the various frameworks have significant consequences 
for the budget. For instance, mainstreaming a larger share of Special 
Education students could reduce the rise in the Special Education budget 
since integrated frameworks appear to be less expensive.5

Figure 1. Change in the regular and Special Education budgets 
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Another aspect of the budget discussion is the changes in expenditure per 
student in Israel compared to the average in the OECD. The data in Figure 2 
indicate that the Ministry of Education’s real budget per student increased 

5  Opinions differ as to the impact the full implementation of the Dorner Committee 
recommendations would have had on the cost of integrated frameworks. This is particularly 
relevant to the recommendation that the budget “follow the child” and not depend on the 
organizational framework in which the child studies. The debate has yet to be settled but it 
is most likely that the cost of integrated frameworks would have been lower, if only because 
implementation of the recommendation would have considerably reduced the cost of busing 
to special schools.
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between 2000 and 2014 at a higher rate than in the OECD.6 As can be seen, 
the growth rate of expenditure per student was similar between Israel and 
the OECD from 1995 to 2000, higher in the OECD between 2005 and 2010, 
and higher in Israel since 2010. These figures in part reflect the differential 
effects of the 2008 economic crisis on Israel and on the other OECD countries.

Figure 2. Rate of change of per student expenditure
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Since 2014, the growth rate of the Ministry of Education’s budget has also 
been very rapid as a result of  the implementation of the Oz Letmura (“Courage 
to Change”) labor agreement, the implementation of the Compulsory 
Education Law for ages 3-4, and the introduction of a number of resource-
heavy programs: reducing the number of students per class, implementing 
the differential budget standard in primary school education, activities over 
school vacations for students in the youngest primary classes, and more. In 
light of these developments, it is reasonable to believe that differences in 
the rate of change of expenditure per student between Israel and the OECD 
will continue to grow. If this should occur, it is highly likely that the average 
expenditure per student in Israel will come close or be equal to the average 
expenditure in the OECD. In 2015, the expenditure per student in primary 
education in Israel in PPP dollars was $7,981 compared to $8,631 in the OECD. 
The corresponding figures in high school education were $7,987 and $10,010, 
respectively (OECD, Education at a Glance 2018).

6  2014 is the last year for which OECD data were available.
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3. Teaching personnel

The period between 2000 and 2018 is extremely important in the Israeli 
education system with respect to teaching personnel. The Dovrat 
Commission (the Task Force for the Advancement of Education in Israel 
headed by Shlomo Dovrat) was appointed in 2003, and, in 2004, it submitted 
its recommendations; in 2007, the Ofek Chadash (“New Horizon”) labor 
agreement was signed with the Teachers’ Union, and, in 2011, the Oz 
Letmura (“Courage to Change”) labor agreement was signed with the 
Secondary School Teachers Association. The recommendations of the Dovrat 
Commission impacted many areas, but their main influence was on changes 
in the employment structure and compensation principles for teachers and, 
subsequently, a change in the profile of the teacher population. 

First, we present figures on primary education — where the transition to 
Ofek Chadash is complete, and highlight the differences between Hebrew 
and Arab education (Appendix Table 4). 

Primary school
Overall, between 2000 and 2018, the growth rate in the number of teachers 
in Hebrew primary education was similar to the growth rate in the number 
of students. However, from 2000 to 2010, the number of teachers grew by 14 
percent, whereas in the following eight years, it increased by 28 percent. The 
average teaching position rose from a 73 percent-time position in 2000 to 77 
percent in 2018. In addition, fears that teachers would leave their profession 
en masse following these new labor agreements did not materialize. 

In Arab education, the numbers were very different. In the first decade, 
the number of teachers increased by 58 percent, whereas in the following 
seven years, it increased by only 20 percent. There is no doubt that this 
reflects rapid growth in the number of students in Arab education in the first 
decade, and a sharp slowdown of growth in the last years. It is noteworthy 
that, despite oft-heard claims of a surplus of teachers in the Arab sector, the 
average job position for teachers in primary education hardly changed and 
even rose a little, from an 82 percent-time position to 84 percent.7 

7  In Israel, where the Ministry of Education has a major impact on teacher employment 
patterns, it is expected that when there is a teacher surplus there will be a drop in the 
teacher hours worked. The reason is the high competition over vacant teaching positions 
and the Ministry’s desire to distribute the vacant positions between more graduates of the 
teachers’ training institutions.
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Another trend seen in Hebrew education is a slight drop in the feminization 
of the system: the share of women dropped from 90 percent of teaching 
personnel in 2000 to 86 percent in 2017.8 In Arab education, the trend is 
in the opposite direction, and the share of women rose from 65 percent to 
78 percent of teaching personnel, respectively. The trends also differ with 
respect to average teacher age and seniority in the two sectors. In Hebrew 
education, the average age and seniority have been dropping since 2010, 
whereas in Arab education, there has been an opposite trend. Regarding the 
level of education among teachers, in both educational streams there has 
been a dramatic improvement. In Hebrew education, the share of teachers 
with an academic degree (rather than a teaching certificate) rose from 50 
percent in 2000 to 89 percent in 2018, and, in Arab education, their share 
rose from 37 percent to 94 percent (higher than in Hebrew education), 
respectively.

High school
In high school, too, the Oz Letmura program has been almost fully 
implemented, and, in 2017, a new labor agreement was signed which 
further improves teachers’ terms of employment.9 Since the signing of the 
Oz Letmura agreement, the number of teachers in Hebrew education has 
risen by 32 percent. The growth rate between 2000 and 2010 was much lower 
than from 2010 to 2018. The number of teachers who joined high schools 
was much greater (more than 7,000) than the number of full-time positions 
(FTE) that were added (2,000), and led to a drop in the average job position: 
from 78 percent-time in 2010 to 70 percent in 2018.10 In Arab education, the 
situation is similar: the average job position dropped during those years 
from 95 percent to 85 percent. 

Similar to primary education, the feminization process has almost 
stopped in Hebrew education (87 percent of teachers were women in 2010 
compared to 86 percent in 2018) while it grew stronger in Arab education, 

8  We do not ascribe any negative connotations to the “feminization” of professions. 
However, we believe that it is most desirable for the teaching profession to reflect more fully 
the diversity of the student population. For this, as well as other reasons, we would like to see 
the entrance of more male teachers into the school system.

9  Similar agreements were signed for primary and middle school teachers.

10  It is worth paying attention to these figures when the media reports a teacher shortage. 
There is no doubt that certain schools have difficulty staffing their teaching positions, 
especially in subjects like math and English, but the overall situation does not reflect a 
shortage — to the contrary.
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where the rate of women teaching in high schools rose from 36 percent 
in 2000 to 57 percent in 2018. The process of the rise in the average age of 
teachers has also stopped in both education streams. Finally, in both streams 
the process of academization of the teaching faculty is nearly complete (92 
percent), although the share of teachers in Hebrew education with master’s 
degrees is still somewhat higher than their rate in Arab education (45 
percent compared to 35 percent). In conclusion, it can be stated that, as a 
whole, the feminization of the teaching profession has stopped (except in 
Arab education), there has been a real improvement in the academic level of 
teaching staff, and there are no actual supply or demand surpluses (except 
at the high school level in Hebrew education).

As part of the discussion of personnel in the education system, a subject 
that we feel is not receiving sufficient attention should be briefly noted: 
the increasing trend of professionals transitioning from other fields into 
teaching.11 Figure 3 shows that, from 2006 to 2016, the rate of professionals 
retraining into education out of the total number of new students in academic 
teachers colleges has risen sharply. This phenomenon is important for two 
reasons. The first is that it indicates that the teaching profession is receiving 
new and more positive appreciation by the academic community. The 
second is that the teacher population is receiving a “high quality” injection 
of personnel with professional training in other fields.12  

Figure 3. Academic history of those entering academic  
teaching colleges
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Source: David Maagan, Central Bureau of Statistics

11  The figures on this subject are based on various studies by David Maagan, CBS.

12  We write “high quality” although the assumption that an academic qualification equates 
with “teaching quality” is still not substantiated by academic empiric research.
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4. Educational achievements

Focusing on educational achievements does not mean that other important 
issues in the education system can be ignored. The essence and goals of 
education, the profile of graduates, relations between teachers and students, 
school climate — these are all important subjects, and possibly even more 
important than the amount of knowledge in math and English as measured 
by written tests. 

There are two reasons for the focus on educational achievements: one 
intrinsic and the other practical. The intrinsic reason is that, despite the 
importance of all of the aforementioned issues as well as others, academic 
content is still perceived by the public as the main purpose of school, 
and success or failure in this realm is largely measured by scholastic 
achievement. The practical reason is that educational achievements and gaps 
in achievement between different groups are widely studied and measured, 
and offer accessible data for drawing conclusions and making evaluations. 
This fact does not mean that “we measure what is measurable and ignore 
what is important.” Educational achievements are a very central part of the 
goals of school. We can only hope that the other issues will also be studied 
and investigated to the same extent, and will be included in future reviews.

The discussion of educational achievement is based mainly on the data 
from the Meitzav tests, and the results of international tests (PIRLS, TIMSS, 
and PISA), and will focus on identifying and describing the change in trends 
since the beginning of the 21st century.13, 14 Due to the desire for brevity in 
this review, national level data of achievements and gaps are presented.15 

There is a great deal of truth in the skepticism surrounding the ability 
of national and international tests to reflect students’ knowledge and skill 
levels accurately. For instance, these are paper and pencil tests that touch on 
only a small part of learned material; the exaggerated importance attributed 

13  Meitzav — Measurement of School Growth and Efficiency for primary and middle school; 
PIRLS (Progress in International Reading Literacy) — for primary school; TIMSS (Trends 
in International Mathematics and Science Study) — for middle school; PISA (Program for 
International Student Assessment) — for high school.

14  A fuller discussion of the bagrut (matriculation) exams is in a separate chapter of this 
book (Fuchs, Yanay, and Blass 2018).

15  A more detailed discussion of the comparison between students in Hebrew and Arab 
education – including controlling for socioeconomic background data – appears in another 
publication by the Taub Center (Blass 2017), and an extensive and comprehensive discussion 
of the issue of gaps in all of their aspects will appear in the book Inequality in Education, Taub 
Center (future publication).
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to them (especially the Meitzav) leads to an emphasis on learning material 
especially for the test by rote; pressure on schools and teachers to show high 
achievement leads to the unauthorized assistance of struggling students 
during the tests or deterring students who may not succeed in the tests from 
participating in them. All in all, the tests may do more harm to the education 
system than good, and educators might do well to consider replacing them 
with tests of much smaller student samples over different and additional 
subjects. Be that as it may, for the purpose of this discussion, there are two 
main reasons to examine achievements on these tests. One reason is that 
they are currently the only tests that enable comparisons among groups at a 
single point in time and along different points in time. Second, even if their 
scientific basis is weak, the public attaches importance to these tests and 
views them as a reflection of the quality of the education system. This makes 
Israel’s attainment on these tests difficult to ignore. 

Dissatisfaction with overall student achievement is an old story that is 
not unique to Israel. The results of the Meitzav tests and the international 
tests regularly fail to meet expectations (the truth is that they never meet 
expectations, in any country), and the gaps in educational and academic 
attainments between students from rich and poor households and between 
Jews and Arabs are very wide. This is true both when looking at the data only 
in Israel, and when comparing Israel to OECD countries and other countries 
that participate in international exams. There is importance, however, 
in examining the trends over time to see whether the education system’s 
attainments are improving or deteriorating. From that perspective, it is 
extremely important to look at the data because of its immediate implications 
for policy decisions. An upward trend would indicate that existing policies 
are producing positive results and should be continued, whereas a trend of 
excessively slow improvement, stagnation, or deterioration would indicate 
the need for a substantial change of course (see also Tamir 2018).

The Meitzav exams (Measurement of School Growth  
and Efficiency) 

Table 2 compares the results of the 2008 Meitzav tests to the results of the 
2017 Meitzav tests.16 The table indicates that there has been a significant 
improvement in scores, with a range between an almost full standard 
deviation in sciences in the eighth grade to one-fifth of a standard 
deviation in English in the eighth grade. An average of half a standard 

16  In 2008, the tests were standardized to enable comparisons over time: the average grade 
in all subjects and at all age levels was 500, and the standard deviation was 100.
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Table 3. Test scores and coefficient of variation for students in 
Israel, all countries, and participating countries 
Participating countries are those taking the first and last exams in the 
analysis period

Israel All countries Participating 
countries

PIRLS

2001 509 500 532

2016 530 511 542

Difference in score +21 +11 +10

(Difference in  
coefficient of variation)

(-0.017) (-0.043) (-0.002)

TIMSS-Math

1999 466 487 496

2015 511 481 506

Difference in score +45 -6 +10

(Difference in  
coefficient of variation)

(0.000) (0.000) (-0.003)

TIMSS-Science

1999 468 — 507

2015 507 486 518

Difference in score +39 0 +11

(Difference in  
coefficient of variation)

(-0.019) (0.000) (-0.014)

PISA-Math

2000 444 482 482

2015 470 472 482

Difference in score +26 +10 0

(Difference in  
coefficient of variation)

(-0.070) (-0.000) (-0.010)
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Table 4. Israel’s ranking on selected international exams

PIRLS TIMSS
Math

TIMSS
Science

PISA
Math

PISA
Science

PISA
Reading

Number of participating 
countries in first and 
last exam period

14 12 12 37 37 37

Improvement rating 
(between first and last 
exam)

3 1 2 7 8 8

Standard deviation rank 
(between first and last 
exam) 

6 9 9 1 1 25

(1 = maximum narrowing of the deviation)

Improvement in the 
coefficient of variation 
on the participating 
students’ scores 
(between first and last 
exam) 

1 6 3 1 1 21

(1 = maximum narrowing of the coefficient)

Source: Nachum Blass, Taub Center │ Data: RAMA

It should be emphasized again that, despite the positive picture in terms 
of these trends, the gaps in educational achievements in Israel are still 
quite large. These gaps, and especially their correlation with socioeconomic 
background data and their identification with two main population groups 
— Arab Israelis and Haredim — are the biggest obstacle facing the Israeli 
education system.20

20  This chapter does not discuss the achievements of Haredi students because they hardly 
participate in Meitzav and international tests. However, since they also rarely study the 
subjects under review, it can be assumed that had they been tested, they would have had 
very low achievements.
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Conclusion 

The Israeli education system is under public scrutiny, and rightfully so. 
Judgment of the system is usually harsh and sheds light on its weaknesses, 
and so it should. However, it is worth pointing out that not everything 
is negative, and that, in many areas, progress has been significant. The 
education system is an important layer in creating a strong and thriving 
society, and we should do everything possible to improve and advance it. 
Criticism is one of the most effective tools for encouraging fresh thinking 
and spurring original methods of improvement. At the same time, we should 
not lose sight of positive developments in the level of teaching personnel, 
including the growing infusion of professionals from other academic areas, 
as well as a constant improvement in students’ educational achievements at 
all age levels as shown by Meitzav and international test scores. Recognizing 
the efforts of those actively engaged in the education system and showing 
them appreciation are also powerful ways to cultivate and bolster the 
system. Therefore, we must be fair in our criticism while acknowledging the 
strides made by our education system.
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Introduction

The Ministry of Education’s budget is the second largest of all government 
ministries. In 2019, it is expected to reach almost NIS 60 billion (The 
Administration for Economics and Budgets, Ministry of Education). In 
the past few years, the budget has grown, with the rise reflected in a real 
increase in expenditure per student — in other words, in the amount 
allocated per student in the education system overall. This increase 
warrants an examination of the budget distribution across different parts of 
the system and how this distribution is determined. Is it primarily based on 
transparent budgeting rules, or is it based on undocumented, deliberate and 
covert preferences or biases that are harder to track and thus undermine 
transparency? 

This chapter is the first part of a wider project analyzing and explaining 
trends in education expenditure (per class and per student) since 2014, and the 
factors that influence the budgetary differences seen throughout the system.1 
The current study examines budgeting per class and per student in 2017 from 
several perspectives: the level of the budget, the gaps between the sectors and 
supervisory authorities, and the variables that influence budget allocation.2 
The study focuses on official regular primary school education, in other words, 
excluding Special Education schools, Haredi education, and schools with the 
status of “recognized but not official.” The data include only six-year primary 
schools, that is, schools that have students from first to sixth grade only.3

1  Since only official regular primary education is being reviewed in this chapter, any 
conclusions drawn should not be used to generalize about other parts of the education 
system.

2  The education system is divided into Hebrew and Arab education sectors. The Arab sector 
is further divided into Arab, Druze and Bedouin education. Hebrew education has three 
streams: State, State-religious, and Haredi education. 
     When there is no reference to any specific kind of budget allocation (for instance, teacher 
work hours), the reference is to the total per student and per class budget, including teaching 
expenses, auxiliary services (maintenance and secretarial staff), training hours and so on. 
The budgetary level of expenditures not related to teachers’ work is estimated at 15 percent 
of school budgets, such that these costs might also be sources of per class and per student 
budget differences between the sectors and supervisory authorities.

3  Schools that also have grades 7-9, or that include only some of the grades from 1-6, were 
not included in this study, to guarantee comparability. Calculations including all of the 
schools did not find significant differences compared to the results detailed in this chapter. 
See Appendix Tables 3a and 3b for these calculations.
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Social-ideological principles reflected in  
budgetary elements 

Budgeting also reflects social and ideological considerations. This section 
briefly examines how the three basic components of budgeting are affected 
by these considerations.

A. The basic standard

The basic standard formulas are intended to be universal and equal, but 
they actually express two very important policy decisions, with far-reaching 
implications: supplemental budgets according to class size and mandating 
reductions in the number of students per class. 

The first is that most of the budget transferred to educational institutions 
depends on the number of classes and not on the number of students. This 
decision gives an advantage — at the budget per student level — to schools 
with small classes. The main reason for this decision is the need to ensure 
that small schools receive funding for at least the minimum number of 
teaching hours required for teaching the curriculum. This need arose out 
of the demographic and political reality in which the education system 
continues to operate. The system was divided into different streams — a 
reality that existed before the founding of the state, and the division was 
legally adopted by the 1953 State Education Law. This often resulted in small 
schools serving minority groups or located in small localities, with a smaller 
number of students per class. Consequently, the budget per student in these 
schools is likely to be higher.

This policy impacts the three aspects that determine the basic standard:

The minimum standard — the minimum number of work hours for 
teachers (in terms of weekly teaching hours) required to teach a full 
curriculum is dependent on grade level and not class size.

The number of students per class — classes of at least 20 students are 
budgeted according to the basic standard. Recently, the Ministry of Education 
has been contending with the educational difficulties that arise from large 
classes through supplementary budgeting: each additional student beyond 
the twentieth (up to a determined maximum number of students for 
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budgeting needs) entitles the school to a supplementary budget.8 When the 
number of students is less than 20 the class receives only half of the basic 
standard budget. 

Figure 1 shows the significance of the per class budgeting method for 
students in the third grade (for illustration purposes only). The graph on 
the left shows the budget per student, and the one on the right presents the 
budget per class, (both in terms of weekly teaching hours). As expected, a 
rise in the number of students raises the budget per class, but in terms of 
budgeting per student it goes down the larger the class size. 

Figure 1. Budget per class and per student
Including bonus for class size, third grade

Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education

8  The compensation formula for class size changed in recent years. In 2016, the maximum 
supplement for a class of 40 students was 7.2 weekly teaching hours, in 2017, it was 6.2, and, 
in 2018, it was 5.2 weekly teaching hours (according to memos of the Director General on 
the standard in primary school education). The hours deducted from the class size bonus 
were used to increase the hours supplemented through the Nurture basket and should have 
strengthened affirmative action for schools with weaker populations (Ministry of Education 
2014:35). In practice, in many schools, there was a decrease in the budget for large classes, 
with compensation for this decrease transferred to the school through the affirmative action 
budget.
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The Nurture Index — another principle of the basic standard is setting a 
differential class size schedule based on the socioeconomic background of the 
school’s student population (the school Nurture Index). For a school whose 
students come from strong socioeconomic backgrounds, the minimum class 
size for budgeting for a large class is 40 students, whereas for a school with a 
weaker socioeconomic standing, it is 32. 

There is a substantial difference between actual class size and the 
maximum size for budgeting purposes. In reality, although there is a fixed 
maximum class size, schools are not required to split large classes into 
smaller classes once that maximum is reached. This means that schools can 
receive budgeting for additional classes as determined by the number of 
students regardless of whether the large class is, in practice, divided into 
two smaller classes or not.9 For instance, in a school with 80 students in 
the fourth grade (where the basic standard is 31 weekly teaching hours per 
class), the budget for a school at the strongest socioeconomic level would be 
72.5 weekly teaching hours (62 for two classes + the maximum supplement 
for class size of 10.5 weekly teaching hours), and the average budget for each 
student would be 0.9 weekly teaching hours. On the other hand, in a school 
with a weak socioeconomic ranking, budgeting for a similar number of 
students would be based on three classes and would be 95.4 weekly teaching 
hours, even if the school actually has only two classes with 40 students each 
(93 weekly teaching hours for three classes plus the maximum supplement 
for class size of 2.4 weekly teaching hours). In this case, the budget per 
student would be 1.19 weekly teaching hours. 

Along with the budget supplement for class size, there was an educational 
policy decision to gradually reduce the number of students per class to a 
maximum of 34 (the original decision made in 2008 was to reduce the 
number to 32). This decision applies to all students in grades 1-3 (as of the 
end of 2018). 

Both steps — budgetary compensation for size and reducing class size — 
have potentially positive impacts on the quality of life and general climate 
within schools. The latter contributes to reducing class size while the former 
compensates for the difficulty of studying in large classes. These funding 
considerations are applied to schools serving all population groups, including 
those with strong socioeconomic populations, although this somewhat 
negates affirmative action intentions implicit in the original policy.

9  This usually happens when dividing a class would result in classes of fewer than 20 
students each or when the schools faces difficulties due to a shortage of classrooms.
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B. Dedicated budgetary baskets — allocated by formula

Dedicated budgetary baskets are automatically transferred to schools 
according to a fixed formula. Each one of the baskets is meant to advance 
a specific objective of the Ministry of Education and reflects social and 
ideological principles. 

The Nurture basket — the purpose of this basket is to improve the 
achievements of students from weak socioeconomic backgrounds and 
reduce the academic gaps between students from weaker and stronger 
backgrounds. The level of the nurture basket was about 6 percent of total 
teachers’ work hours in primary school education in 2014 (Ministry of 
Education and Culture 2014:16). That same year, following a decision by 
then-Minister of Education Shai Piron, the nurture basket in primary school 
education was increased by 150,000 hours. However, for the most part, 
these did not represent additional teacher hours. The source of most of the 
supplement was the transfer of hours from other budgetary baskets, and at 
least some of the hours had already been dedicated to students from weak 
socioeconomic groups (Weissblei 2015). 

The budgeting formula of the nurture basket is not available to the public, 
except for the general statement that “the school’s relative share of the 
nurture budget (allocation score) is determined based on the school’s Nurture 
Index, the number of students, and the percentage of schools who will enjoy 
the nurture resources according to the Ministry’s decisions” (Ministry of 
Education 2010:5). A report by the Knesset Research and Information Center 
(2016) says that “all of the schools at these education levels, whether strong 
or weak, are entitled to a certain allocation of Nurture hours from the 
basket. According to a report by the inter-ministerial staff, schools classified 
as strong also receive Nurture hours because those schools also have weak 
students.” Following the additional hours added to the basket in 2014, the 
ratio between the allocation to strong and weak schools changed from 1:3 to 
1:6. This measure reinforces the affirmative action aspect of the basket, but 
the impact remains difficult to assess as long as the full formula is unknown.

The mainstreaming basket — the purpose of this basket is to allow 
regular schools to mainstream students with special needs in regular 
classrooms. Since it is allocated by a formula (5.4 percent of all students in 
all schools receive an addition of 1.85 weekly teaching hours each), it can 
also be viewed as part of the basic standard.10  

10  According to the Ministry of Education (2014), not all of the basket is transferred to the 
school. Some of it — in the past it stood at 0.3 weekly teaching hours — is transferred to the 
regional support center and, therefore, only 1.55 weekly teaching hours go to the school.

State of the Nation Report: Society, Economy and Policy 2018186





B. School size — the size of the primary school usually has to do with the 
number of children living in the district it serves. The division into districts 
is largely determined by Ministry of Education directives on the maximum 
walking distance permissible from the children’s homes to the school and 
educational principles about desired school size (maximum, minimum and 
optimum). Introducing uniform rules about maximum walking distances 
would have an impact both on the size of schools and districts (it would 
reduce them where the population is dense and vice versa).11  

School size is an important factor in determining budget per student and 
there is a direct correlation between school size and the number and size of 
classes — which are major considerations in budget allocation.

C. Long school day — some schools are part of the long school day program. 
As part of this project, 5-8 weekly teaching hours are added to each class — a 
sizable supplement relative to the minimum standard of approximately 30 
weekly teaching hours.12 Inclusion in this program is determined by a variety 
of factors. One of the main determinants is the school Nurture Index, but 
there are other important considerations, like the availability of the school’s 
facilities, as well as the school’s ability to run a successful long school day 
logistically and academically. Therefore, two schools might have the same 
Nurture Index ranking but only one of them will be eligible for inclusion in 
the program. 

D. Special Education — some regular schools have separate Special 
Education classes. These classes are much smaller than regular classes and 
the standard budget allocated to them is higher. 

E. Supervisory authority and sector —the Hebrew State-religious 
schools are smaller and on average have a higher Nurture Index level, which 
explains some of the budgeting differences between sectors. Furthermore, 
they receive unique baskets such as a prayer time basket, a basket for 
separating boys’ and girls’ classes, and rabbi hours. Schools in the Arab, 
Bedouin, and Druze sectors receive supplements as part of five-year plans to 
reduce educational gaps.

11  School principals have little freedom to decide the number of classes in the school due 
to both physical constraints (number of classrooms) and budgetary constraints (number 
of classes approved for budgeting by the Ministry of Education). Attempts to divide classes 
when the number of students is borderline usually fail because of strict rules of the Ministry 
of Education with few exceptions.

12  Schools included in the long school day project are budgeted for a minimum of 37 weekly 
teaching hours per regular class. For grades 1-2 (minimum standard of 29 weekly teaching 
hours), the supplement for a long school day is 8 hours. For grades 3-4 (minimum standard of 
31 weekly teaching hours), the supplement is 6 hours, and, for grades 5-6 (minimal standard 
of 32 weekly teaching hours), 5 weekly teaching hours are added as part of the program.
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F. Teachers — the profile of the teaching personnel (teachers’ level of 
education and seniority) has a major impact on the biggest item in the 
education budget: teachers’ wages. These two variables are greatly affected 
by demographic trends: when the system is expanding due to an increase 
in the number of students, more young teachers are required, which has 
the effect of lowering the average seniority while improving the average 
education level (younger teachers tend to have higher education levels). 

As shown in Table 1, in Hebrew education, the share of teachers who have 
graduate degrees is higher, and teachers’ seniority varies between education 
sector and stream. Nonetheless, the cost of teachers’ teaching hours is almost 
identical in schools of all sectors, supervisory authority types, and nurture 
levels. This figure contradicts the claim that teachers in schools serving 
stronger population groups usually enjoy higher salaries because they are 
better educated and have more seniority, thereby undermining the Ministry 
of Education’s affirmative action policy (see also Blass 2008 for findings that 
are consistent with this claim). 

Table 1. Teacher profiles
By education stream, supervisory authority, and school Nurture Index 
quintile, official regular education, schools with grades 1-6 only

Hebrew 
State

Hebrew 
State-

religious

Arab Druze Bedouin Overall

Median years 
of seniority

13.8 16.3 16.1 16.6 11.1 14.7

Percent with 
higher degree

33% 32% 26% 25% 21% 31%

NIS, cost per yearly teaching hour, by school Nurture Index quintile

Strongest 8,117 8,080 — — — 8,112

2 8,131 8,098 8,154 — — 8,121

3 8,151 8,101 8,128 8,157 — 8,132

4 8,148 8,088 8,148 8,151 8,124 8,137

Weakest 8,152 8,093 8,144 8,153 8,095 8,129

Overall 8,133 8,093 8,142 8,152 8,097 8,125

Note: In the school Nurture Index, the strongest (highest) socioeconomic quintile is 1, the weakest is 5. 
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education
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Variables affecting budgets – descriptive statistics

Table 2 presents the differences between official primary schools by their 
sector and supervisory authorities according to factors that determine 
budget.13 The data indicate a marked difference between sectors and 
supervisory authorities on these determinants.

Table 2. Distribution of students by school characteristics, 2017
Official regular education, schools with grades 1-6 only

Hebrew 
State

Hebrew 
State-

religious

Arab Druze Bedouin Overall

School Nurture Index quintile 

Strongest 45% 22% — — — 28%

2 23% 33% 1% — — 18%

3 15% 25% 18% 10% — 16%

4 10% 15% 29% 56% 7% 16%

Weakest 7% 5% 52% 34% 93% 22%

School size

Small 2% 7% 1% 0% 1% 2%

Small-medium 20% 42% 18% 37% 15% 23%

Medium-large 40% 32% 46% 47% 44% 40%

Large 39% 19% 36% 15% 40% 34%

Long school day

Has long day 17% 31% 26% 100% 86% 28%

Does not have 83% 69% 74% — 14% 72%

Special Education

Has Special Ed students 36% 45% 11% 16% 18% 31%

Does not have 64% 55% 89% 84% 82% 69%

Note: In the school Nurture Index, the strongest (highest) socioeconomic quintile is 1, the weakest is 
5. Small schools have up to 180 students; Small-medium schools have between 181 and 360 students; 
Medium-large schools have between 361 and 540 students; Large schools have over 540 students.  
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education

13  Data on the distribution of schools including grades 1-6 only appear in Appendix Table 1.
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The School Nurture Index — in Hebrew State education, 68 percent of 
the students are in the two strongest quintiles, in the State-religious schools, 
55 percent, while in Arab education most of the students are in the weakest 
quintiles (more than 80 percent). 

School size — in Hebrew and Arab State and Bedouin education most 
of the students (between 79 and 84 percent) go to large or medium-large 
schools, while in Druze education it is only 62 percent, and in Hebrew State-
religious education, only 51 percent.14 As seen in Figure 2, classes in large 
schools tend to be larger. 

Figure 2. Average number of students per class by school size
Official regular education, by sector and supervisory authority,  
schools with grades 1-6 only

25.4 24.9 24.2 25.025.9 25.6 24.5 25.4
28.9 28.3

25.9 27.8
31.3 31.0

28.2
30.3

Hebrew, State Hebrew, State-
religious

Arab Total

Small Small-medium Medium-large Large

Note: Arab education includes Druze and Bedouin. Small schools have up to 180 students; Small-medium 
schools have between 181 and 360 students; Medium-large schools have between 361 and 540 students; 
Large schools have over 540 students.  
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education

The data also show that the effect of school size on the average number of 
students per class changes depending on the education sectors. In particular, 
in the Arab education system (including Druze and Bedouin education), 
classes are smaller compared to schools of the same school size in the Hebrew 
sector. For instance, in a large school in Hebrew State education an average 
class has 31.3 students, while a class in a large school in the Arab sector has 
28.2 students, on average. These data reflect an improvement in the relative 
situation of the Arab education system in recent years (Blass 2017).

14  The distribution is based on the average number of students (27-28 students) in the 
regular class in the relevant age groups, plus students in Special Education.
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Table 3a. Budget per student, 2017
Official regular education, schools with grades 1-6 only, NIS thousands

Hebrew 
State

Hebrew 
State-

religious

Arab Druze Bedouin Overall

School Nurture Index quintile 

Strongest 13.3 14.9 — — — 13.5

2 14.9 16.8 14.1 — — 15.5

3 16.8 18.6 15.1 18.5 — 16.9

4 18.0 19.6 16.2 18.9 16.8 17.7

Weakest 20.4 23.8 17.2 18.9 19.0 18.6

School size

Small 21.2 22.6 20.1 — 20.6 21.9

Small-medium 19.0 18.6 18.1 19.3 19.7 18.8

Medium-large 15.0 16.9 16.9 18.6 19.2 16.1

Large 13.2 14.7 15.2 18.3 18.2 14.2

Long school day

Has long day 19.3 20.9 18.5 18.8 19.1 19.4

Does not have 14.4 16.1 15.8 — 17.1 15.0

Special Education

Has Special Ed students 13.5 16.7 15.4 17.4 18.0 14.6

Does not have 16.2 18.3 16.6 19.1 19.0 16.9

Overall 15.2 17.6 16.5 18.8 18.9 16.2

Note: In the school Nurture Index, the strongest (highest) socioeconomic quintile is 1, the weakest is 
5. Small schools have up to 180 students; Small-medium schools have between 181 and 360 students; 
Medium-large schools have between 361 and 540 students; Large schools have over 540 students.  
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education
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Table 3b. Budget per class, 2017
Official regular education, schools with grades 1-6 only, NIS thousands

Hebrew 
State

Hebrew 
State-

religious

Arab Druze Bedouin Overall

School Nurture Index quintile 

Strongest 391 420 — — — 395

2 406 442 410 — — 417

3 432 466 395 462 — 433

4 449 479 411 446 428 439

Weakest 480 549 423 452 469 453

School size

Small 493 535 440 — 486 511

Small-medium 445 449 421 451 446 443

Medium-large 410 456 415 448 460 423

Large 396 433 410 451 482 411

Long school day

Has long day 483 518 456 450 477 480

Does not have 400 425 400 — 403 404

Special Education

Has Special Ed students 402 452 413 458 469 420

Does not have 421 457 415 448 465 429

Overall 415 455 415 450 466 427

Note: In the school Nurture Index, the strongest (highest) socioeconomic quintile is 1, the weakest is 
5. Small schools have up to 180 students; Small-medium schools have between 181 and 360 students; 
Medium-large schools have between 361 and 540 students; Large schools have over 540 students.  
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education

3. School variables and the budget:  
A multivariate analysis 

The data presented so far present only a partial picture of the possible reasons 
for the variance seen in the budgets of different sectors and supervisory 
authorities. This section takes a closer look and examines the influence of 
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each one of the variables on budgeting per class and per student: the Nurture 
Index, school size, whether the school is part of the long school day program 
or not, the presence or absence of Special Education classes, the education 
sector and school supervisory authority, the median seniority of teachers, 
and the share of teachers with graduate degrees. 

The results of separate multivariate analyses of budgeting per class and 
per student are presented here with a focus on two main aspects:

•	 the marginal effect of each variable on budgeting assuming that the 
other variables remain fixed; 

•	 the importance of each variable in the model’s explanatory power. In 
the case of a linear regression, the contribution of each variable to the 
explained variance is calculated.15 

The results of the analysis are presented in Appendix Tables 2a and 2b. 
These tables present four equations for the factors that influence budgeting 
per class and per student. The first equation refers to all sectors and 
supervisory authorities, and the other three present the results separately 
for the Hebrew State, State-religious, and the Arab education systems 
(including Druze and Bedouin). The separate calculations for each sector 
and supervisory authority allow for a more accurate understanding of the 
direction and strength of the influence of the explanatory variables for 
each group separately. The explained variable is the natural logarithm of 
budgeting per class and per student.

The analyses confirm the results presented above regarding the influence 
of school variables on the per class and per student budget. Since the class 
is the basic budgeting unit, findings regarding budgeting per class will be 
presented first, followed by findings for budgeting per student.

Budget per class

The Nurture Index — the higher the Nurture Index (which means the 
school serves students from weak socioeconomic backgrounds), the higher 
the per class budget throughout the system. On the other hand, separate 
calculations by sector and supervisory authority show that the main source 
of the variance is restricted to Hebrew education, since most students in 
Arab education are in the weakest two quintiles (4 and 5). 

15  Adjusted R2 appears in Appendix Tables 2a and 2b.
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It was also found that additional budget per class for those students from 
the weakest socioeconomic background is substantially higher in Hebrew 
State-religious education relative to other streams. In Arab education, the 
additions based on the Nurture Index (beginning from the fourth quintile) 
are closer to those observed in Hebrew State education.

School size — in the smallest schools (up to 180 students), the per class 
budget is the highest, with large differences as schools get larger. The 
differences between small-medium schools and larger schools, on the other 
hand, are not significant. This was found both in the calculations by sector 
and supervisory authority and for the system as a whole. It is important to 
note that the share of small schools in the total system is very small, and 
their high budgets are the exception, not the rule. It is possible that the 
results have to do with so-called “economies of scale” — wherein, in larger 
schools, some of the expenditure elements that are not directly dependent 
on institution size are divided between a greater number of classes.

Long school day — this program raises the per class budget by an average 
of 14 percent in the system at large. In practical terms, this is a significant 
increase in teacher work hours: and increase from 16 to 28 percent of the 
minimum standard for each grade level. Separate calculations by sector 
and supervisory authority show that schools with a long school day have an 
increased per student budget of 15.5 percent in the Hebrew State-religious 
stream and by 13.5 percent in Hebrew and Arab State education.

Special Education — Special Education classes are not correlated with 
per class budget when it comes to the total system. A separate calculation 
by sector and supervisory authority shows that only in the Hebrew State 
education system is the rise in the rate of students with special needs 
positively correlated with per class budget (and, even in this case, the 
influence is very small). The data do not allow us to isolate direct budgeting 
for Special Education classes. Since their share is low at only 12 percent of 
school classes in those schools with Special Education classes (9 percent of 
the total classes in the system), it is likely that the budgetary supplement 
they bring does not substantially raise the average per class budget relative 
to schools without such classes.

Sector and supervisory authority — after controlling for school 
characteristics, the highest average per class budgets are in Hebrew State-
religious schools, and the lowest are in the Arab education sector.

Teacher profile — the share of teachers with graduate degrees and their 
level of seniority have no influence on per class budget when all groups are 
taken together. Only in Arab education was a slight negative influence found 
with regard to seniority. 
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Table 5. Basic minimum teaching hours

Minimum weekly 
teacher hours

Minimum weekly 
teacher hours + class 

size bonus

Minimum weekly 
teacher hours + class 

size bonus + long 
school day bonus

Hebrew State 62% 65% 68%

Hebrew State-religious 58% 60% 64%

Arab 61% 63% 69%

Overall 61% 64% 67%

Note: The estimate’s calculation can be understood through the example of a first grade cohort, where 
the basic minimum is 29 weekly hours. In the first stage, the total number of hours is calculated at the 
minimum level, that is, 29 weekly class hours multiplied by the number of first grade classes. In the 
second stage, the bonus for class size is added according to Ministry of Education data, and according to 
the average number of students in the first grade cohort in a given school. This figure is also multiplied 
by the number of first grade classes in the system. In the third stage, 8 weekly hours are added for those 
schools in the long school day program (with a basic minimum of 37 weekly hours, before any addition for 
class size). A similar calculation is performed for other grades according to the basic minimum standard 
for their budget.
Source: Nachum Blass and Haim Bleikh, Taub Center 

Obviously, there are ideological and political decisions at play; it could just 
as easily have been decided to give the entire State education supplements 
at a similar level so that they could express the differences that distinguish 
them from State-religious education. The determination whether the level 
of preference that arises from these needs is high or low is left to the reader 
to decide.17

17  We should note that as part of the current study we did not examine whether the 
situation described above existed in the past as well or whether it reflects a change (for 
better or worse). It should also be noted that Table 5, unlike the rest of this study, focuses on 
teacher work hours and does not refer to the total budget (for instance, special projects and 
budgetary transfers to local authorities, training hours and auxiliary services). It should be 
stressed again that this chapter is only about part (although a central part) of the education 
system, and it is possible that the conclusions would change to some extent if the analysis 
also included the recognized but unofficial schools and other educational levels.
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Appendix

Appendix Figure 1. Share of schools participating in the  
long school day program by school Nurture Index

2%

17%

33%

47%

56%

Strongest 2 3 4 Weakest
School Nurture Index

Note: In the school Nurture Index, the strongest (highest) socioeconomic quintile is 1, the weakest is 5.
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education
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Appendix Table 1. Distribution of schools by school profile, 2017
Official primary schools with grades 1-6 only

Hebrew 
State

Hebrew 
State-

religious

Arab Druze Bedouin Overall

School Nurture Index quintile 

Strongest 37% 16% — — — 22%

2 23% 30% 1% — — 18%

3 16% 27% 17% 12% — 18%

4 13% 17% 27% 60% 8% 18%

Weakest 11% 9% 55% 29% 92% 24%

School size

Small 5% 17% 3% 0% 3% 7%

Small-medium 31% 50% 27% 48% 24% 34%

Medium-large 38% 24% 46% 43% 46% 37%

Large 26% 9% 24% 10% 27% 22%

Long school day

Has long day 21% 34% 27% 100% 81% 31%

Does not have 79% 66% 73% — 19% 69%

Special Education

Has Special Ed students 34% 49% 13% 17% 21% 32%

Does not have 66% 51% 87% 83% 79% 68%

Note: In the school Nurture Index, the strongest (highest) socioeconomic quintile is 1, the weakest is 
5. Small schools have up to 180 students; Small-medium schools have between 181 and 360 students; 
Medium-large schools have between 361 and 540 students; Large schools have over 540 students.  
Source: Nachum Blass and Haim Bleikh, Taub Center | Data: Ministry of Education
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Appendix Table 2b. Multivariate analysis, official schools with 
grades 1-6 only
Estimates for overall groups by sector and supervisory authority,  
with separate estimates for each regression group for expenditure per student
Per student

Overall Hebrew State Hebrew State-
religious

Arab

Education sector: State education     Reference group

Hebrew State-religious 0.0750***

Arab -0.0233***

School Nurture Index: Strongest quintile     Reference group

2 0.031*** 0.032*** 0.018 —

3 0.088*** 0.083*** 0.073*** —

4 0.117*** 0.107*** 0.103*** 0.024**

Weakest 0.169*** 0.151*** 0.207*** 0.069***

School size

Small 0.140*** 0.115*** 0.160*** 0.087*

Small-medium     Reference group

Medium-large -0.100*** -0.120*** -0.093*** -0.074***

Large -0.169*** -0.190*** -0.167*** -0.142***

Long school day 0.156*** 0.149*** 0.171*** 0.147***

Special Education: No Special Education     Reference group

Up to 5% 0.0758*** 0.0875*** 0.0476*** 0.0662***

Over 5% 0.166*** 0.186*** 0.149*** 0.133***

Teacher characteristics

Percentage of teachers with 
MA and PhD degrees

0.0377 0.0911* 0.0447 -0.0105

Median seniority -0.000516 -0.000784 0.000452 -0.00199*

Intercept 9.568*** 9.564*** 9.634*** 9.677***

Number of observations 1257 643 266 348

Adjusted R2 0.799 0.803 0.746 0.743

Note: Arab education includes Druze and Bedouin. In the school Nurture Index, the strongest (highest) 
socioeconomic quintile is 1, the weakest is 5. Division of schools by number of students: Small — up to 180 
students; Small-medium — 181-360 students; Medium-large — 361-540 students; Large — more than 540 
students. Analysis includes only those observations with full data; 22 observations were outliers and were 
omitted. Significance levels: * p < 0.1; ** p < 0.05; *** p < 0.01 (based on robust standard error).
Source: Nachum Blass and Haim Bleikh, Taub Center
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Technological Education: 
Trends and Developments,  

2006 to 2017
Hadas Fuchs, Guy Yanay, and Nachum Blass* 

Abstract

Under the last four education ministers, the Ministry of Education has 
focused much of its efforts on increasing the number and share of high 
school students in technological-vocational education. A second, related 
goal has been to increase the number and share of students taking the 
bagrut (matriculation) exams in math and English at the highest study level 
(five units). This chapter takes an in-depth look at the profile of students 
in high school technological-vocational education, according to a new 
achievement-based classification system of educational tracks proposed 
by the authors. This proposed system replaces the traditional and more 
arbitrary classification into engineering, technological, and VET tracks. 

Study findings indicate that the Ministry of Education has succeeded in 
attaining its declared goals: the share of students in technological education 
has risen and the majority of growth has taken place in the highest level 
track where bagrut attainments are also positive. Achievements are 
particularly impressive for girls in the Arab, Bedouin, and Druze education 
systems. The share of students in Arab education enrolled in the highest 
and most prestigious technological majors is higher than among their 
peers in the Hebrew education system. Achievements of these students — 
in the Arab and Hebrew education system alike — are similar despite the 
fact that students in the Arab sector have far lower socioeconomic profiles. 
The study’s findings give rise to optimism about reducing educational and 
economic gaps between Israel’s different population groups.  

* Hadas Fuchs, Researcher, Taub Center. Guy Yanay, Research Assistant, Taub Center. 
Nachum Blass, Principal Researcher, Taub Center. The authors wish to thank Eliad Tepler 
from the Ministry of Education and Osnat Landau from the Central Bureau of Statistics for 
their assistance in providing the data.
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Introduction

Over the last decade, the Ministry of Education’s policies for high school 
education have focused on several issues, including two that have received 
particular attention: (1) increasing the share of students in technological 
education; and (2) increasing the share of students who study for and qualify 
on the bagrut exams (matriculation) at the highest level of math and English 
(five units).1, 2 

This chapter evaluates the extent to which the Ministry of Education has 
achieved these two goals, and shows how progress in one goal is connected 
to progress in the other. The chapter first looks at technological education 
in Israel. The second part of the chapter describes changes in the share of 
students taking math and English (as a second language) at the highest level 
(five units). 

Data
This chapter is based on available data on 12th grade students in Israel 
enrolled in regular education (not including Special Education) between 
2006 and 2017 (the years since the last reform in technological education 
was completed). Student data, as well as the data relating to schools and 
bagrut exams, were taken from the Ministry of Education’s virtual research 
room. Data from the website A Broad Perspective (B’mabat Rachav) was used as 
a validity check.3 The study covers 12th grade students from all schools under 
Ministry of Education supervision (not including vocational education and 
training schools managed by the Ministry of Labor, Social Affairs and Social 
Services).4 This includes students in East Jerusalem, the vast majority of 

1  Technological education includes the three traditional tracks: engineering, technology, 
and VET (vocational education and training). Students not in technological education 
tracks are in academic tracks. In the new classification system proposed in this chapter, 
technological education includes three achievement-based tracks: high, medium, and low 
technological tracks. 

2  The Israeli bagrut exam is a matriculation exam that is often compared to the NY State 
Regents Examination. A bagrut certificate is awarded to students who pass the examinations 
in each subject. The bagrut certificate should not be confused with a high school diploma, 
which signifies the completion of 12 years of study. Students are tested in subject matter at a 
level of one to five units where five units is the highest level of study.

3  A Broad Perspective (B’Mabat Rahav) is an Online database of the Ministry of Education.

4  Students in Ministry of Education schools are the vast majority of technological students in 
Israel — 92 percent in 2015 (Winninger 2016).
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whom do not take Israeli bagrut exams and are listed in the database files 
as enrolled in academic tracks, and Haredi students, who also do not, for the 
most part, take bagrut exams. Hence, it is likely that the share of Arab Israeli 
students actually enrolled in the technological track is somewhat higher 
than reported. With respect to Haredim, the small number of observations 
makes it difficult to draw decisive conclusions.

1. The development of technological education  
in Israel

As of 2018, there are 25 different study majors for students enrolled in 
the technological educational tracks that begin in the 10th grade and run 
through 12th grade (Ministry of Education website). The majors are very 
diverse and range from software engineering and robotics to hair design and 
cosmetology. Most of the technological students (74 percent) are enrolled 
in comprehensive schools, which offer both academic and technological 
majors, and a minority (26 percent) are enrolled in purely technological 
education schools.

The share of students enrolled in technological education has experienced 
various changes since the 1960s, which can be divided into three distinct 
time periods. From 1960 to 1980, there was massive growth in the share of 
technological education as part of total high school education, primarily in 
the Hebrew education sector.5 In the 1990s and early 2000s, the proportion 
shrunk, for the most part due to a drop in the share of the technological 
education in the Hebrew education sector, while at the same time there was 
a rapid increase in the Arab sector. Since then, there has been a rise in the 
share of students in technological education both in the Hebrew and Arab 
education systems (Blass and Shavit 2017) and, in the last three years (2015 
to 2017), the share of students has remained stable at 40 percent (Figure 1). 
The share of technological track students in the Arab education system is 
higher than in the Hebrew sector. 

5  The Hebrew and Arab education systems are based on the supervisory authority and 
language of instruction. The Hebrew education sector includes Hebrew State, State-religious, 
and Haredi schools. The Arab sector includes Arab, Druze, and Bedouin education. Bedouin 
education includes Bedouin schools in the North and South. Christian and Muslim students 
who are not Bedouin are usually enrolled in schools in Arab education. The majority of 
students in Hebrew education can be assumed to be Jewish, and the majority of students in 
the Arab sector can be assumed to be Arab Israelis. Nevertheless, the division by the Central 
Bureau of Statistics is based on the language of instruction and not the religion or sector of 
the students.
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Figure 1. Share of technology students out of all 12th graders
By education sector
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Source: Hadas Fuchs, Guy Yanay, and Nachum Blass, Taub Center │ Data: Ministry of Education

Figure 1 shows the progress made over the last decade towards the 
Ministry of Education goal of increasing the share of technological 
education, as well as the stabilization of this trend in the last three years. 
The figure, though, does not show the real revolution that has occurred in 
technological education, especially in the Arab sector (Arab, Bedouin, and 
Druze education). This revolution has to do with the distribution of students 
within the technological tracks, as explained in the next section. 

Technological education — definitions, data, and  
a proposal for a new classification

The nature of technological education has changed greatly over the years. 
While in previous decades technological tracks had more rigid curricula and 
overall bagrut qualification rates among technological education graduates 
were lower than among academic education graduates, changes in the 1990s 
and 2000s adjusted the curricula to reflect changing technological and 
economic realities. These changes included an expansion of the academic 
and science studies in the technological education curricula with a resulting  
improvement in its students’ prospects of taking and qualifying on the 
bagrut exams (Vurgan and Gilad 2008). 
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In 2006, a structural reform of technological education was completed. 
Since then, technological studies in high school have been comprised 
of three subject areas organized according to three selection groups. 
The first selection group requires that students take one of four science 
majors (physics, chemistry, biology, or “technological sciences”) at a level 
of between one and five units. The second and third selection groups are 
determined by the study major, and include expert level and specialization 
subjects. These subjects can also be studied at a level of one to five units. 
In other words, students in technological education take a science subject 
plus two subjects associated with the major in which they enroll (Ministry 
of Education 2002). 

The proliferation of majors in technological education, as well as reforms 
in the system over the years and the expansion of the academic and science 
foundation given to students, have led to a great deal of variance between 
study majors in technological education. This variance is reflected not 
only in the learned material but also in bagrut qualification rates and the 
quality of bagrut certification.6 Some of the study majors include high-level 
engineering studies and preparation for higher education, while others 
focus on more traditional vocational subjects. Traditionally, technological 
education is divided into three groups: engineering and high tech majors, 
technological majors, and other vocational education and training (VET) 
majors. According to the division, determined by the Central Bureau of 
Statistics, students in the engineering majors have the highest achievements 
with good chances of qualifying for bagrut certificates, and are more likely 
to ultimately earn higher wages in the labor market (Weissblei 2018; 
Ministry of Finance 2017). The achievements of students in the technological 
track, and especially those in the VET track, are considerably lower than 
students in the academic track, and their students are characterized by weak 
socioeconomic backgrounds and lower wages (Blank, Shavit, and Yaish 2015; 
Ministry of Finance 2017). 

While the current classification system definitely has some utility, it does 
not adequately account for the variability of majors within the different 
technological tracks.7 The Ministry of Education has already expressed its 
dissatisfaction with the classification system (Vurgan and Gilad 2008) and 

6  The “quality” of a bagrut certification is determined by the level of study of the subject 
matter. Thus, a student who studies and takes the bagrut exam at the three unit level is 
considered to be of “inferior quality” to a student who takes the exam at the five unit level.

7  This argument has also been made by Vurgan and Gilad (2008), and it is implicit in 
deliberations within the Central Bureau of Statistics (CBS) about whether to continue its use 
(reported to the authors by sources within the CBS).
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the Central Bureau of Statistics intends to discontinue its use.8 That being 
said, some form of classification is needed to differentiate among groups of 
students within technological education. To that end, this chapter proposes, 
then employs, a new classification and division of the technological majors. 
This new classification is not based on a subjective evaluation of the 
curriculum of each major. Rather, it is based on: 

•	 the rate of those taking the bagrut; 

•	 the bagrut qualification rate; 

•	 the rate of students taking five units in math and English. 

These parameters distinguish between the majors based on the share of 
those taking the bagrut exams, and the level of the bagrut certificate with 
which they are expected to graduate (the full list of majors by the Central 
Bureau of Statistics’ classification and by the proposed division appears in 
Appendix Table 1).

Even though this categorization does not take into account some 
potentially important aspects, such as the relevance of the learned materials 
to the labor market, it has other advantages, and, in particular, it avoids 
clustering students with very different abilities into a single category. An 
example of one such misleading categorization can be seen in the medical 
systems major, which was traditionally classified as a VET (weak) major 
despite the fact that 90 percent of the students in this major qualify for 
bagrut certification, and the share of students taking five units in both math 
and English is nearly 20 percent. Another such example is the hair design 
and cosmetology major, which is currently categorized in the technological 
(middle) cluster. This major is by far the weakest among all majors in the 
technological education track, and only 5 percent of its students qualify for 
the bagrut. Categorizing it alongside majors in the technological track with 
a qualification rate of 70 percent is misleading. In an achievement-based 
classification system, these two specific examples clearly belong to the 
strongest and weakest achievement-based tracks respectively.

To avoid arbitrarily assigned majors to different groups, this study 
proposes a division based on the k-means algorithm,9 for which the 
variables were the share of students taking the bagrut exams, the share 

8  Private conversation with sources at the CBS.

9  The k-means algorithm divides the data into clusters based on each data point’s attributes.
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of those receiving a bagrut qualification, and the share of students who 
took five-unit bagrut tests in each major. In order to reduce the influence 
of fluctuations in these rates over the years, the rates were calculated for 
the entire time span, and for majors where the average annual number of 
students per class was more than 20. To maintain comparability to previous 
studies and publications, the new classification maintains a division into 
three groups. The three groups are high, medium, and low technological. 
The vast majority of students in the engineering and technological tracks 
did not move from one group to another (that is, they stayed in the high 
or medium technological group as appropriate) with the new classification, 
while changes in the VET-lower group are substantial; the majority of its 
students move to the medium (formerly “technological”) group (Appendix 
Table 2). 

A comparison of the tracks and bagrut data in the old and new classification 
system is presented in Table 1. In the past, the bagrut qualification rate in the 
engineering group was higher than that of the technological group, and that 
in turn was higher than in the VET group; so, too, in the new division, the 
level of bagrut entitlement of the high technological group is the highest, 
and, in the low technological group, bagrut qualification rate is the lowest. 

According to the new division, the high technological group includes all 
of the study majors in which the rate of bagrut qualification exceeds 70.5 
percent. In the medium technological group, the levels of qualification range 
from 20.7 to 70.5 percent, and, in the low technological group, the level of 
qualification in any single major does not exceed 20 percent. On almost all 
of the indices and in all cases, the groups are more homogeneous than in 
the traditional model, and their internal variance is lower (Appendix Tables 
1 and 3). The division does not retain the same number of study majors and 
students in each group, but it does identify the majors that most resemble 
each other.

The main differences emerging from the re-classification are in the low 
track, which is now smaller and more distinct. It now includes a total of 
seven study majors and the share of students taking and qualifying for a 
bagrut is the lowest of the three tracks. There is a substantial increase in 
the size of the medium track. These changes reflect the changing image of 
technological education. While this used to be perceived as a track where 
graduates had slim chances of going on to higher education, its old image 
has changed since 2006, and no longer squares with the new reality for many 
technological education graduates. Although it is far from the truth, the poor 
image of technological education continues to color the opinions of many. 
The highly publicized spat between the Prime Minister and Minister Silvan 
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Shalom over how technological education dooms its students to become 
blacksmiths and carpenters feeding off of start-ups reflects the persistence 
of this poor image (Zinger 2014).

Table 1. Distribution of tracks and bagrut results in  
the technological tracks: A comparison between the CBS 
classification (old) and this study’s classification system (new),  
2006-2017

Percent of 
technological 

students

Percent 
taking bagrut 

exams

Percent 
with bagrut 
qualification

Percent 
taking 

5-units math 
and English

Classification system Old New Old New Old New Old New

Engineering track/High 32.8% 37.7% 97.6% 97.9% 82.9% 83.9% 27.5% 26.9%

Technology track/Medium 41.9% 57.0% 85.3% 87.6% 45.7% 45.9%  2.6%  2.1%

VET track/Low 25.3%  5.4% 84.2% 61.3% 38.7% 10.3%  1.3%  0.1%

Source: Hadas Fuchs, Guy Yanay, and Nachum Blass, Taub Center │ Data: Ministry of Education

The growth of technological education
As of 2017, 40 percent of 12th grade students are enrolled in technological 
education. Within that, 15 percent of the students study majors in the high 
track, 23 percent in the medium track, and less than 3 percent in the low 
track. Figure 2 shows that the share of 12th grade students in medium and 
low tracks rose from 23 percent in 2006 to 25 percent in 2017.10 Of more 
interest, though, is a decline in the share of students in the academic track 
from 67 percent in 2006 to 60 percent in 2017, which coincided with a 4 
percent rise in the share of students in the high technological track. In 2006, 
the number of students in this high track was only about one-sixth of the 
number of students in academic tracks, but, in 2017, it was about one-fourth. 
There is no doubt that this is an achievement for the Ministry of Education 
and its policy of strengthening high technological education. However, it 
appears that this trend is not primarily caused by students moving from the 
medium to the high technological track; rather, it is fueled by the movement 
of outstanding students out of the academic track. The question is whether 

10  It is possible that the growth in the share of these tracks is a result of rising enrollment 
rates in high school education, with more additional students of lower academic abilities 
joining the ranks.
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Trends in technological education by sector and gender

The share of students in technological education increased in all of the 
education streams (Hebrew and Arab), but there are large differences 
between sectors and genders. Figure 3 presents the composition of study 
tracks in technological education across the different education streams. In 
all of the education streams, there was an increase in the share of students 
enrolled in technological education, with a particularly noteworthy rise in 
Haredi and Druze education.11 

A look at the high technological track shows that its share of students 
increased in all streams of education except the Haredi stream, and that the 
increase in Hebrew State education was the lowest (only 4 percent). In the 
Arab sector, the increase was larger, and the share of students in this track is 
higher than in the Hebrew sector. The increase was especially large among 
the Druze and Bedouin — 20 percentage points in Druze education and 11 
percentage points in Bedouin education. Here, too, the change primarily 
reflects student preferences, and the driving force comes from students 
transferring from academic education to high technological education. 
The change is substantial and could lead to greater integration of the Arab 
Israeli population, especially the Druze and Bedouin, into more prestigious 
occupations in the Israeli labor market.

The share of students in the medium technological track dropped in 
Hebrew State education and rose slightly in the rest of the educational 
streams except for Haredi education, where there was a significant increase. 
The share of students in the low technological track is very low in the Jewish 
population, and declining in the Arab Israeli population as well. 

11  It is important to note that the number of students in Bedouin and Druze education is 
small. The number of Haredi students enrolled in non-yeshiva high schools is also very small, 
so percentage changes should be interpreted cautiously.
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Figure 3. Composition of educational tracks, 2006 and 2017

Source: Hadas Fuchs, Guy Yanay, and Nachum Blass │ Data: Ministry of Education
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Another data point that highlights the change in the Arab sector is the rise 
in the number of girls choosing the high technological track. Generally, in 
all of the education streams except for the Haredi streams, the share of boys 
in technological education is higher than the share of girls. In the Hebrew 
sector, the share of girls in the high technological track is considerably 
smaller than the share of boys, whereas in the Arab sector, the opposite is 
the case (Figure 4). Here, too, the most noteworthy change is in Druze and 
Bedouin education. In Druze education, the share of girls enrolled in the 
high technological track rose from 8 percent in 2006 to 31 percent in 2017, 
and the share of boys in that track rose during those years from 8 percent 
to 26 percent. In Bedouin education, the gap between girls and boys is the 
largest: the share of girls enrolled in the high technological track rose from 
6 percent to 21 percent, whereas among boys it rose from 6 percent to only 
12 percent. The greater increase in the share of girls in the high track is 
accompanied by a large increase in the bagrut qualification rate and in the 
number of Arab Israeli women pursuing academic studies (Fuchs 2017). The 
effects of these trends can already be seen in the sharp drop in the birth 
rate within the Arab Israeli population from 2006 to 2017, and the rapid 
growth in the last two years (2017-2018) in the employment of Arab Israeli 
women (Fuchs and Weiss 2018) — trends that are expected to continue. The 
advancement in educational achievements of Arab Israeli girls, and, in turn, 
in their employment, will no doubt impact future developments in Arab 
Israeli society, although in exactly what additional ways is still unknown. 

In contrast to the changes in the Arab sector, girls are still a minority in 
high technological education in the Hebrew education sector, as in all the 
science studies. Particularly noteworthy is the low share of girls enrolled 
in the high technological track in State-religious education. Most of the 
students in State-religious high schools are in single-sex schools, and the 
schools in this educational stream are relatively small. It appears that the 
small number of students per class, alongside segregated education for girls, 
makes it difficult to open high technological tracks in these schools with the 
result that there are fewer options for girls wishing to study technological 
majors. Indeed, the number of girls’ schools in State-religious education that 
offer technological tracks is small: 19 schools, which is only 18 percent of the 
girls’ schools, compared to 48 percent in all other non-Haredi schools. This 
figure deserves special attention, because there may be religious girls who 
would choose high technological education, but are denied the opportunity. 
One possibility for increasing the options open to these girls is combining 
technological classes between a number of religious schools.
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offered to Haredi women. Whereas in the past the vast majority of women 
in the Haredi sector went into the teaching profession (Regev 2013), today, 
partly due to a surplus of Haredi teachers, they are pursuing other areas of 
study that direct them towards different occupational tracks. 

The socioeconomic and academic background of students 
in technological education

The socioeconomic and academic profile of technological students is a 
particularly interesting topic.12 The graphs in Figure 5 show that, as expected, 
students’ socioeconomic background is highly correlated with the level of 
academic achievement in each of the technological tracks: the students in 
the high technological track come from the strongest backgrounds, followed 
by the students in the medium and low tracks (Blank, Shavit, and Yaish 
(2015) showed a similar result). Among students in Hebrew education, those 
in the academic and high technological tracks have similar socioeconomic 
backgrounds. In Hebrew education, parents’ average years of schooling for 
students in the high technological and academic tracks is 13.7 years, while 
in the Arab sector, parents’ average years of schooling is 11.8 years in the 
high track and 10.5 years in the academic track. The same holds for other 
variables, with the socioeconomic level of the Arab students in the high track 
being much lower than that of their peers in Hebrew education. In the Arab 
education sector, there is a smaller gap between students in the medium 
technological track and students in academic education, which shows how 
widespread technological education is in Arab Israeli society.

12  The data at an individual level available from the Ministry of Education’s virtual research 
room are parents’ education, number of siblings, and locality of residence. Figure 5 presents 
data both according to the “Strauss Nurture Index” — the school Nurture Index used by the 
Ministry of Education — and by socioeconomic ranking of the student’s place of residence by 
the Central Bureau of Statistics. In the Strauss Nurture Index, a high rank indicates a weak 
socioeconomic population, whereas, in the Central Bureau of Statistics index, it indicates 
a strong population. For clarity, the index that represents the school-level Nurture Index 
for this chapter is the reverse of the Strauss Index, so that in both indices presented here a 
high rank indicates a strong population. The CBS’s socioeconomic clusters of the students’ 
localities are based on 2013 figures, and as part of the Ministry of Education’s policy to 
protect the identity of students, they omitted 47 localities with a population of less than 
5,000. The total residents in these localities is 51,000, which constitutes less than 1 percent 
of the general population. It should be emphasized that the authors of this article estimate 
that the Nurture Index is a more reliable measure than the socioeconomic cluster by locality 
because of processes of selection and choices in high school education enrollment. The high 
school student population is usually more homogeneous than the population of the localities 
where students live.
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Figure 5. Socioeconomic profiles of 12th grade students,  
2006-2017
Averages by track and sector

Note: Socioeconomic cluster and Strauss Nurture Index quintiles run from 1 to 5, with 1 being the weakest 
socioeconomic group and 5 the strongest. See footnote 12 for a more detailed explanation. 
Source: Hadas Fuchs, Guy Yanay, and Nachum Blass │ Data: Ministry of Education

As expected, the mathematics skills of students in high technological 
education, as measured before high school in the quantitative portion of 
the 8th grade Meitzav exams, are higher than those of students in academic 
education and medium and low technological education (Figure 6).13 

13  Meitzav is the Hebrew acronym for Measurement of School Growth and Efficiency.
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The average percentile of the students in the high technological track 
is 16 points higher in the Jewish population and 20 points higher in the 
Arab population than that of students in academic education. The skills of 
students in the medium track are lower, and the skills of the students in the 
low track are the lowest. 

Figure 6. Average percentile in the Meitzav math exam,  
8th grade students, 2006-2017

54
43

70
63

36
31

20 24

Hebrew, non-Haredi education Arab education

Academic High technological Medium technological Low technological

Source: Hadas Fuchs, Guy Yanay, and Nachum Blass, Taub Center │ Data: Ministry of Education

In the Arab education sector, the association between mathematical skills 
and study track is stronger. In the lowest quintile of Meitzav achievements, 
the share of students in the high track is very low in both the Arab and 
Hebrew education system, but in the top Meitzav quintiles, that is, among 
those with the strongest mathematical skills, Arab students’ prevalence in 
the high track is notable. This difference is also especially notable among 
girls in Hebrew education with the highest mathematical skills. Among 
boys in Hebrew education technological tracks, the share placing in the 
top quintile of Meitzav scores in the quantitative portion of the exams is 47 
percent; among girls, it is only 26 percent.

Figure 7 shows the level of bagrut qualification across the different tracks. 
The figure shows that the qualification rates of the Arab and Druze students 
in the high track are identical to those of students in Hebrew education, 
ranging around 90 percent. This is a noteworthy finding considering that 
their socioeconomic profiles are lower. Even in Bedouin education, some 74 
percent of the students in the high track receive bagrut qualification.
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Figure 7. Bagrut qualification by educational sector and track, 
2017
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However, there are still significant disparities in the share of students 
who take math and English at the five-unit level. Despite the considerable 
achievements of the Arab and Druze students in the high track (the Druze 
students’ achievements are even higher than those of students in Hebrew 
State and State-religious schools), the differences between the populations 
remain large, as the following section shows. 

2. Bagrut data: Five units in math and English, 
achievements, and study majors

As noted previously, increasing the rate of bagrut qualification at the five-
unit level in math and English is one of the main goals set by the Ministry 
of Education. Figure 8 shows that, after years of decline in the number of 
students taking the bagrut at those levels, the Ministry of Education is on the 
right track to achieve its goal. From 2006 to 2017, the number of students in 
the 12th grade grew by 18 percent, and the bagrut qualification rate rose by 
a total of 42 percent.
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sector, in 2006, the share of students studying math at the five-unit level was 
lower than in the Hebrew sector — 11 percent compared to 15.5 percent. 
Furthermore, until 2012, the decrease was larger in the Arab sector, and the 
recovery since has been slower (Figure 9). Though not examined in depth in 
this study, one possible explanation is that the desire to see higher rates of 
bagrut qualification has come at the expense of students studying math at 
the highest levels. 

Figure 9. Share of students taking the bagrut in math  
at the five-unit level
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Source: Hadas Fuchs, Guy Yanay, and Nachum Blass, Taub Center │ Data: Ministry of Education

As previously noted, the number of students taking five units in English 
has risen. In non-Haredi Hebrew education, that rate is very high, and more 
than half of the students take the bagrut exam at that level (Figure 10). In 
the Arab sector, the share of students studying English at the highest level 
is much lower — only 16.6 percent in 2017. Nonetheless, this represents a 
significant increase. The 2017 figure is nearly double the 2011 rate. The low 
level of English in the Arab education sector has a negative impact on the 
ability of these young adults to integrate into occupations with higher wages 
(Brand 2018). Continued improvement in English proficiency in the Arab 
education sector is critical to closing labor market gaps.
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Conclusion

Technological education is expanding. There has been a particularly 
noteworthy increase in the share of students in the high technological 
track, which has come mainly from students transferring from the academic 
track. The new classification system presented by this study creates a low 
technological track that includes fewer study majors and fewer students than 
the traditional classification system. The trend of more students enrolling 
in technological tracks is particularly strong in the Arab sector. There are 
also large differences between girls and boys studying in the technological 
tracks in different sectors. The share of girls in Hebrew education enrolled 
in the high technological track, especially in State-religious education, is 
low compared to that of boys, whereas in Arab education, the share of girls 
in this track is relatively high. It appears that fewer State-religious schools 
offer high technological education, thus preventing interested girls from 
pursuing these majors. In Haredi education, the share of girls in medium 
technological education is high, and has risen sharply since 2006. With the 
increase in the share of girls enrolled in this track, new career opportunities 
are opening up for Haredi women, in addition to the classic teaching track.

Alongside an increase in the share of students in technological education, 
there has been an increase in the quality of bagrut qualifications, including 
an increase in the share of students qualifying in math and English at the 
five-unit level. These trends seem to go hand-in-hand: the share of students 
taking five units in math who do not study science or technology at a high 
level is very low, and declining.

Despite progress in the share of students in technological education 
and the share taking advanced math and English, two important questions 
remain: one, has the strong emphasis put on these two subjects come at the 
expense of other subjects, perhaps due to an implicit message that other 
subjects are less important? And the other, should the increase in the 
number of students taking five units in math and English be credited mainly 
to Ministry of Education policies, or are there other factors that contributed 
to this development? Attempts to answer these questions will be the subject 
of future research.
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Appendix Figure 1. Share of students in the medium and  
low technological tracks, 2006 and 2017
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Appendix Figure 2. Share of students taking the bagrut exams  
in math at the five-unit level, 2017
By education track and sector

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Academic High technological Medium technological Low technological

Hebrew, State Hebrew, State-religious Haredi Arab Druze Bedouin

Appendix Figure 3. Share of students taking the bagrut exams  
in English (as a second language) at the five-unit level, 2017
By education track and sector
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Appendix Figure 4. Share of students studying math  
at the five-unit level (in the academic education track)  
who are not in STEM studies
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Appendix Table 1. List of study majors in technological 
education, 2006-2017
Percent taking bagrut exams, percent with bagrut qualification, percent 
studying 5-units math and English, CBS classification, and new classification 

No. Study major Percent 
taking 
bagrut 
exams

Percent 
with bagrut 
qualification

Percent 
studying 

5-units math 
and English

CBS track New 
track

2030 Hair design/Cosmetology 43.0% 5.4% 0.0% Technological Low

3410 Culinary arts 48.0% 5.9% 0.0% VET Low

1040
Computerized vehicle 
systems

72.9% 7.5% 0.0% Technological Low

3320 Climate control systems 88.8% 8.6% 0.0% Technological Low

1030 Mechanics 69.1% 10.0% 0.0% Technological Low

1020
Mechanical systems 
maintenance

68.3% 11.7% 1.3% Technological Low

3250
Mechanical engineering 
equipment

100.0% 12.5% 0.0% Engineering *

2020 Fashion/Fashion design 61.4% 18.1% 0.2% Technological Low

2510 Early education 84.6% 27.3% 0.0% VET Medium

3510 Telecommunications 83.9% 29.9% 0.4% Technological Medium

1710
Human resource 
management

82.6% 33.2% 0.3% VET Medium

1920 Hotel management 85.5% 33.4% 0.1% VET Medium

2120 Photographic systems 79.6% 40.4% 0.5% Technological Medium

1010 CAD/CAM systems 88.4% 40.5% 3.7% Technological Medium

3310
Supply/Supervision/Quality 
control systems

87.3% 40.7% 1.6% Technological Medium

1720 Bookkeeping 84.4% 41.8% 0.5% VET Medium

1220 Building engineering 94.8% 45.9% 0.1% Technological Medium

1910 Tourism management 95.8% 51.8% 0.7% VET Medium

3210 Aviation systems 97.2% 52.5% 0.8% Engineering Medium

1820 Marketing management 95.5% 53.5% 1.7% Technological Medium

2010 Design 86.5% 53.8% 3.9% Technological Medium

3230 Thermodynamics 99.8% 55.5% 1.4% Engineering Medium

2410 Nursing care 97.1% 56.3% 0.4% VET Medium
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Appendix Table 1 (continued). List of study majors in 
technological education, 2006-2017 
Percent taking bagrut exams, percent with bagrut qualification, percent 
studying 5-units math and English, CBS classification, and new classification 

No. Study major Percent 
taking 
bagrut 
exams

Percent 
with bagrut 
qualification

Percent 
studying 

5-units math 
and English

CBS track New 
track

2520 Teaching 96.5% 56.8% 0.0% VET Medium

1210 Architecture 95.0% 59.2% 3.6% Technological Medium

1120 Computer/Control systems 94.9% 60.6% 17.4% Engineering Medium

3240 Autotech 85.1% 61.7% 0.0% Engineering Medium

3120 Advertising/Public relations 92.3% 63.9% 2.5% Technological Medium

2610 Marine systems 99.9% 65.4% 1.3% Technological Medium

3110 Electronic communication 97.5% 70.4% 3.1% Technological Medium

1830 Shipping 100.0% 70.5% 6.4% Technological High

2110 TV/Film systems 98.9% 72.9% 4.2% Technological High

1810 Export management 99.2% 76.6% 10.6% Technological High

1140 Communication systems 98.5% 79.8% 17.7% Engineering High

3220 Mechatronics 99.1% 81.6% 21.1% Engineering High

1410
Design/Systems 
programming

96.1% 82.9% 33.5% Engineering High

2420 Medical systems 99.8% 88.2% 18.9% VET High

3010 Integrated technology 99.2% 90.5% 43.3% Engineering High

1610 Bio-technology systems 99.9% 94.1% 29.4% Engineering High

1130 Computer systems 99.6% 95.8% 42.2% Engineering High

1420
Computer information 
services

100.0% 100.0% 46.2% Engineering *

* Cannot be classified due to the small number of students. 
Source: Hadas Fuchs, Guy Yanay, and Nachum Blass │ Data: Ministry of Education
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Appendix Table 2. Number of students in each education track, 
old and new classifications, 2006-2017

Number of students 
transferring between tracks

New classification

High Medium Low

Old 
classification

Engineering 146,924 8,046 —

Technological 8,522 155,299 33,762

VET 6,351 109,991 2,942

Source: Hadas Fuchs, Guy Yanay, and Nachum Blass │ Data: Ministry of Education

Appendix Table 3. Standard deviation between study majors  
by technological tracks, 2006-2017
Using the old and new classification systems

Standard deviation between 
the majors within each 
technological track 

Bagrut exams Bagrut 
qualification

5-units math 
and English

Old New Old New Old New

Engineering/High 0.041 0.011 0.239 0.082 0.171 0.133

Technological/Medium 0.149 0.062 0.242 0.120 0.026 0.036

VET/ Low 0.148 0.143 0.218 0.040 0.059 0.005

Source: Hadas Fuchs, Guy Yanay, and Nachum Blass │ Data: Ministry of Education
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Socioeconomic and scholastic-achievement 
inequalities

Inequality in scholastic achievements in Israel is among the highest in the 
developed world, which may well be related to economic inequality.

Despite a slight decline in recent years, Israel leads the OECD in disposable 
income inequality. In 2015, the share of children ages 0-17 living in poor 
families was 25 percent. The incidence of poverty among children in Israel 
is very high compared to the norm for welfare states, and child poverty is 
especially prevalent among the Arab Israeli and Haredi populations. 

Figure 1. The incidence of poverty by age group, 2016

25.0%

14.9%

21.7%
18.8%

12.5% 12.5% 12.5%
10.5%

0-17 18-25 66+ Total

Israel OECD

Age group

Source: Yossi Shavit, Isaac Friedman, John Gal, and Dana Vaknin, Taub Center 
Data: NII, Annual Report 2016

Inequality in scholastic performance is also particularly high in Israel. 
The PISA 2015 exam results indicate that the gap between the average score 
of Israel’s 5th percentile and the average score of the 95th percentile ranks 
in the top three of all participating countries for scientific literacy, reading 
literacy, and math.
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Stress and sensory stimulation

Existing research on scholastic achievement suggests that prolonged 
exposure to environmental experiences in early ages is of critical importance 
to the development of the brain and the central nervous system, and that 
early childhood is a time when the brain has the most “plasticity” and is 
particularly open to change.

This literature review argues that the lack of exposure to cognitive stimuli 
in early childhood, as well as exposure to chronic stress situations, may inhibit 
the normal development of cognitive and non-cognitive skills. For example, 
studies show that stress during the young brain’s developmental stages 
can disrupt normal cognitive and emotional development. Similarly, stress 
experienced by a mother during pregnancy may affect the development of 
the fetus and the infant in the future.

Not only does severe childhood deprivation have an impact on chronic 
stress, but there is also evidence that the degree of recovery from damage 
caused by gestational stress is closely related to family socioeconomic 
status — with children of high socioeconomic status recovering more 
readily than those of lower socioeconomic status. Furthermore, the family’s 
socioeconomic status may affect the supply of sensory stimuli available to 
young children, which in turn influences brain development. Therefore, 
children who grow up in an environment of chronic and severe poverty may 
suffer from persistent deprivation of exposure to enriching experiences, 
which may affect the optimal development of cognitive abilities and social 
and emotional skills, as well as future scholastic achievement. Experiential 
deprivation during “critical periods” of brain development and lack of 
exposure to certain vital stimuli while the brain has optimal plasticity can 
be very difficult to compensate for later in life.

Policy options: Addressing poverty in early 
childhood and its impact on scholastic 
achievements

Interventions aimed at coping with the consequences of early childhood 
poverty and inequality on the educational achievements of children can focus 
on a wide range of areas — the labor market, healthcare system, education 
system, etc. The literature review focuses on three possible approaches:
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1. Substantially increasing access to day care and improving the 
quality of care
Educational frameworks for young children could mitigate the 
disadvantages of growing up in a family of low socioeconomic 
background and can lead to better cognitive performance and non-
cognitive development later on. In fact, research has shown that the 
educational programs with the highest rates of return are those that 
target the youngest age group, from birth to age 5.

In Israel, only 20 percent of children ages 0-3 attend recognized 
and supervised day care centers or family day care (only 10.6 percent 
in the Arab Israeli sector). Consideration should be given to policies 
that would substantially increase the supply of high quality early 
childhood education and care programs and allow easier access to 
day care centers for children whose parents do not regularly and 
continuously participate in the labor market. There should also be 
special emphasis on developing a system of day care centers to serve 
the Arab Israeli population.

2. Comprehensive interventions at the community level, focusing 
on families with young children living in poverty
Poverty and severe distress can make it hard for parents to provide 
their children with the best possible developmental environment. 
Directly and holistically addressing the diverse needs of families 
through “poverty-aware social work” can make a big difference, 
but cannot be done on a large scale without a major expansion of 
community-level programs that focus specifically on the needs of 
families suffering from severe deprivation.

3. Addressing poverty more comprehensively and effectively
Another approach is direct intervention to curb the prevalence of 
child poverty. This could be accomplished through increasing cash 
payments that can help alleviate the financial difficulties of families  
with children lacking sufficient basic financial resources.
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Figure 2. Family income support and child allowances  
as a percentage of the average wage
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Source: Shavit Madhala, Taub Center | Data: NII, Statistical Quarterly
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This chapter provides an overview of the Israeli healthcare system, 
including a discussion of the system’s funding crisis and an examination of 
the general challenges in meeting patient needs. This crisis has intensified 
due to the rising cost of healthcare personnel and rising healthcare prices, 
which are themselves linked to the problematic way in which the system’s 
public-private mix functions. All of these factors hamper efforts to address 
future challenges of growing demand for care, foster inefficiency, widen 
gaps, and lengthen waiting times in the public hospitalization system. 

A few measures recently taken by the state indicate potential improvement 
at the nominal funding level, and an initial effort to regulate the system’s 
public-private mix — which in turn affects real funding through the wage 
and price systems. However, if the public-private mix issue, which poses 
a basic structural challenge to the system, is to be addressed, additional 
measures are required.

1. Health indices: An international comparison

The health of Israel’s population looks good by common health metrics. 
Infant mortality is low (3.1 per thousand births) even compared with 
healthcare systems similar to Israel’s, i.e., those based on health funds 
and similar entities that compete among themselves: Belgium, Germany, 
the Netherlands, France — to a lesser degree — and Switzerland (Figure 
1). Life expectancy at birth is also relatively high at 82.5 years (Figure 2). 
Nevertheless, there are signs that, in terms of life expectancy and years 
of healthy life, Israel’s relative status is liable to decline (Bowers and 
Chernichovsky 2017). 

A disturbing finding that appears in Figure 1 is the stabilization of 
infant mortality since 2013, despite the potential for improvement on this 
parameter in Israel’s periphery (Chernichovsky, Bisharat, Bowers, Brill, 
and Sharony 2017). The finding may indicate that the system is not making 
sufficient progress, or preparing properly for the future. This is particularly 
true if disparities in healthcare access grow due to the increased use of 
privately funded care and the relationship between access to healthcare 
services and the ability to pay (see details in Section 3).
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Figure 1. Infant mortality
Per 1,000 live births
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Figure 2. Life expectancy at birth
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Note to both figures: Countries with a similar healthcare model have managed competition of health 
funds, plans, and the like (Belgium, France, Germany, Netherlands, and Switzerland).
Source for both figures: Dov Chernichovsky, Taub Center | Data: OECD.Stat

The Israel i  Healthcare System: An Overview 253









From a demographic perspective, between 2011 and 2017, the ratio 
between the number of standardized persons and the number of persons 
without standardization rose by 2.4 percent (Ministry of Health 2018).3  
Taking these changes into account, the increase in real healthcare spending 
in 2017 amounts to only 1.6 percent.

Figure 6. Price changes in private healthcare services and the CPI
By expenditure category, January 2011 to October 2018
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Source: Dov Chernichovsky, Taub Center | Data: CBS, CPI

Figure 7 summarizes the situation over time. Since the National Health 
Insurance Law was enacted in 1995, there has been a 45.0 percent rise in 
national healthcare expenditure per capita. This increase is nearly identical 
to that of the rise in GDP per capita, meaning that healthcare spending as a 
share of GDP has, in fact, remained constant at about 7 percent. However, 
these figures do not take into account the two important factors noted 
above: the development of healthcare prices, and demographic changes.

3  The calculation for standardized persons was performed in accordance with the Israeli 
capitation formula, which is used to allocate resources to the health funds as per relative 
client needs. This formula takes into account the age and gender of every resident. Thus, 
calculating the total number of standardized persons differs from calculating the number of 
persons based solely on the number of residents.
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In order to address the issue of eroded healthcare expenditure, the state 
has recently taken two steps that are likely to improve future budgeting 
of the public healthcare system in general, and of the health funds in 
particular. First, the system of calculating the number of individuals 
for budgeting purposes has been changed: until 2014, the demographic 
coefficient in the basket was calculated using a set rate for a period of three 
years, determined by a government resolution.5 Between 2005 and 2013, the 
rates ranged between 0.9 and 1.2 percent per year. However, since 2014, 
the demographic coefficient rate has been calculated annually based on the 
previous year’s actual demographic growth, giving greater weight to the 
changing healthcare needs of the population.

Second, since 2016, the health cost index has given greater weight (61.7 
percent, versus 36-40 percent prior to 2016) to the healthcare sector wage 
index, which has a relatively strong influence on the cost of services. These 
changes, which reflect the aging of the population and rising physician 
wages, will lead to public budgeting that more closely matches both the 
increase in needs on the one hand, and the means required to meet them on 
the other hand. 

Any update of this kind to the public budget has the potential to ease the 
burden on household budgets. In light of the data, this reduction is indeed 
necessary: the share of healthcare spending out of household disposable 
income rose from 3.9 percent in 1997 to 5.9 percent in 2016, while over 
the same period, the share of public funding out of the total healthcare 
expenditure declined (Central Bureau of Statistics 2016; Chernichovsky, 
Bleikh, and Regev 2016).

3. Physician wages 

As noted in the previous section, growth in national healthcare spending 
per capita should be assessed in the light of two factors: demographic 
developments and the rise in healthcare prices relative to the consumer 
price index. Unlike the demographic impact, which is unavoidable, changes 
in prices are a result of policy in two interrelated spheres: physician wages 
and regulation of the public-private mix (discussed in the next section).

5  The demographic coefficient is the population growth rate in standardized persons, 
according to the Israeli capitation formula. In light of changes in the population’s age and 
gender distribution, the change in the number of standardized persons may differ from the 
change in the number of residents.
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Physician wages in the public sector rose by 42 percent in nominal terms 
between 2011 and 2017, while the average wage of salaried workers in the 
economy rose by only 15 percent over the same period (Figure 8). There 
was also an increase in doctors’ income from private healthcare. A Ministry 
of Finance report notes: “The average wage of a physician employed in the 
government hospitals, with at least ten years’ seniority, was NIS 790,000 
in 2016 (annual gross), of which, 29 percent came from private healthcare. 
This wage reflects a real increase of 76 percent compared with 2007. Out of 
this, there was an 84 percent wage increase from public healthcare, and a 59 
percent wage increase from private healthcare” (Belinsky, Ben Naim, and 
Hecht 2018). In international comparison, Israel’s physician pay increase 
over this decade is exceptional (Ministry of Health 2018). The share of labor 
costs in the healthcare services price index currently stands at 70 percent.

Figure 8. Trends in physicians’ wages relative to average  
market wage
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The nature of services provided by doctors gives rise to an imperfect 
market. One of the failures touches on the monopoly power of physicians, ex 
post facto, over patients, who place their health in the hands of professionals 
they trust (ex post small numbers). This situation raises the possibility of 
doctors inducing demand for their services and increasing their incomes in 
accordance with a patient’s ability to pay. This is one of the main reasons for 
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This setup has several undesirable outcomes:

•	 Wage and price rises (as noted above);

•	 Private infrastructure, some of it redundant, is created alongside 
existing public infrastructure that is underutilized;

•	 Concerns regarding the performance of unnecessary medical procedures.

Even with the private system’s relatively high salaries, which continue to 
rise, profitability continues to rise, as evidenced by a trend of health funds 
and private insurers buying private medical facilities. Notable examples are 
Assuta, Naara Medical Center, and Herzliya Medical Center.

The Israeli healthcare system is thus losing control over private healthcare 
expenditure in the short term, and of all healthcare expenditure in the 
long term, as is the case for the US. The system is becoming less efficient; 
households are spending more and more of their disposable income on 
privately-funded healthcare; and inequality in service accessibility is 
growing. The advantages of freedom of choice and shorter waiting periods 
are possible mainly in the private market.

Models for solving the problem:  
Separation or integration

International experience offers two directions for solving the problem. One 
model is based on a total separation of the public and private systems; the 
other, on their regulated integration.

The separated model

In this solution, the two systems exist at separate funding and infrastructure 
levels. Public funding would be composed of the regular health tax and 
payments currently transferred to the health funds for supplementary 
insurance (which is nearly universal with 80 percent of the population 
insured). The government would fund supplementary insurance for those 
entitled to government assistance.7 Additionally, as is currently the case, the 
public framework would offer the option of choosing a broader healthcare 
basket than the basic one. Figure 10 illustrates how this system would work. 

7  As is the case today, those eligible for income support who do not pay healthcare taxes 
would receive public insurance.
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In the private system, citizens can pay for treatment as they choose, 
through a variety of commercial insurance policies or out of their own 
pockets. However, unlike today, patients would not be able to switch from 
the public to the private system in order to continue the same treatment nor 
would they be allowed to fill privately-prescribed prescriptions at publicly-
funded facilities. On a practical level, all patients, before seeking treatment, 
would have to decide in which system they prefer to receive their care, and 
this choice would obligate them throughout the course of treatment — as in 
the publicly-funded healthcare systems of the UK and even the US.  

Two additional features of this model are that healthcare workers 
whose income is based on public funding would not offer private, for pay, 
treatment, and that emergency services provided by the public system 
would not support the private system.

The integrated model

In this solution, the private and public systems would be merged (Figure 
11). Under this model, every resident would receive basic public insurance, 
combining today’s basic and supplementary coverages as in the separated 
model (arrangements based on similar principles exist in some European 
countries, such as the Netherlands). Added to this would be another 
insurance tier based entirely on private funding, but, in contrast to the 
separated model, elective services (supplementary and commercial 
insurance tiers) would be provided as part of the same system that delivers 
the public services. The integration means that every resident would be able 
to create a kind of personal insurance policy or basket of services, one based 
on principles of both public and commercial insurance (Figure 11).

The publicly-funded basket would define eligibility for treatments and 
would, perhaps, also allow a certain degree of freedom of choice — but not 
reduced waiting times or “lifesaving drugs.” Services would be provided 
within a time frame and at a geographic distance specified by law, at 
institutions designated for this purpose — privately or publicly owned — 
and treatments from different funding sources would be regulated. 

It should be emphasized that, in this option as well, it would be necessary 
to ensure the existence of an entirely separate private system, in which 
residents could pay out of pocket or through insurance for treatments or 
services that are not included in the integrated system’s offerings (such as 
reduced waiting times). To illustrate, the system would be analogous to an 
airplane in which one might choose between economy class, business class, 
or first class — or to fly in a separate, private plane.
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levels indicate past investment and not the system’s present status. We (or 
the next generation) will be able to see evidence of today’s stagnation only 
in the future.

The government is taking a number of steps in the right direction to cope 
with the system’s problems. According to the latest budget, Israeli public 
expenditure on healthcare is expected to grow by about 7 percent (about NIS 
2.4 billion) in 2018, and by about 7.1 percent (about NIS 2.5 billion) in 2019. 
This is a large increase compared with the anticipated GDP growth for these 
years (according to an October 2018 Bank of Israel forecast) of 3.8 percent 
and 3.7 percent (respectively), and state budget increases of 4.7 percent 
and 5.5 percent (respectively) (Ministry of Finance 2018). Thus, the public 
healthcare budget’s share of GDP and of the budget as a whole should be 
growing during these years, although the recent decision to institute across-
the-board cutbacks does not bode well for such growth.

Regarding the public-private mix, the government has adopted several 
measures meant to address structural problems in the healthcare system:

1.	 A six-month cooling-off period, during which a physician may not refer 
patients to themselves from the public system to the private one.

2.	 A full-timers regulation — physicians working full-time only in the 
public system.

3.	 Integrating into government service employees of healthcare 
corporations and the Research Fund which have become ways of 
bypassing regulations and hiring non-state employees to work in state-
owned hospitals.

4.	 Continued implementation and development of the Program for 
Reducing Waiting Times, which has led, in certain cases, to public 
funding for shorter waiting times in private institutions as well.

Nevertheless, these measures alone are not capable of ultimately solving 
the complex problem posed by the Israeli healthcare system’s public-private 
mix. This thorny issue needs to be addressed in a comprehensive manner, 
including through regulation of the funding distribution between the two 
systems — a basic basket of publicly-funded services with an additional 
private elective basket through some sort of arrangement. A new, agreed-
upon wage system should also be created for physicians, and they should 
be employed within a single publicly-funded system, independent of the 
institution’s ownership.
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Israel’s Exceptional Fertility
Alex Weinreb, Dov Chernichovsky, and Aviv Brill* 

Abstract

It is widely-known that fertility levels in Israel are very high relative to 
other developed countries. This chapter discusses other exceptional aspects 
of Israel’s fertility, most of which are much less well-known, even though 
they may have significant implications for public policy. Our focus is on: 
Who is having children, at what age, within marriage? How educated are 
they? Among the key results, we find: (1) Over the last 15 years, fertility in 
Israel has increased by 0.2 children, even as Haredi and Arab fertility has 
fallen, and even as the mean age at first birth has increased by at least 2 
years in Israel’s Jewish, Christian, and Druze populations. (2) Non-marital 
fertility rates remain among the lowest in the OECD, though they are rising, 
especially among women in their 30s and early 40s. (3) Rates of childlessness 
in Israel are low by international standards, especially for Jewish women — 
for women aged 45 and over, the rates are more than twice as high among 
Israeli Arabs. (4) The difference in overall fertility levels between Israel and 
other developed countries is disproportionately driven by higher Israeli 
fertility at later ages — 30s into early 40s — and higher fertility among more 
educated Israelis. 

Combining these findings, we conclude that a higher proportion of 
children in Israel are born to older parents and college-educated parents 
than is the case in other OECD countries, and a smaller percentage live in 
single-parent households. We briefly discuss the implications of this for a 
range of educational and welfare policies.

* Professor Alex Weinreb, Research Director, Taub Center; Associate Professor, Department of 
Sociology and Director, Health and Society Program, University of Texas in Austin. Professor 
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Introduction

It is widely-known that fertility levels in Israel exceed fertility levels in all 
other developed countries, and that this is the main factor driving Israel’s 
unusually high rate of population growth. The implications of this high 
growth rate are frequently discussed in scholarly, lay, and public policy 
literature: the constant need to increase the supply of healthcare clinics, 
schools, housing, and other infrastructure, just to maintain current levels 
of per capita supply and access (Rosen, Waitzberg, and Merkur 2015; Gamzu, 
Kaidar, Afek, and Horev 2016; Tal 2016); the likely effects of population 
growth on Israel’s physical environment and settlement patterns (Orenstein 
and Hamburg 2010; Tal 2016), on its political climate (Shamir and Arian 
1982; DellaPergola 2001), and “national transfer accounts” in general 
(Chernichovsky and Shraberman forthcoming).1  

The goal of this chapter is to describe aspects of Israel’s fertility regime 
that are less well-known but also have significant implications for public 
policy across a number of key areas. The study begins with a description 
of levels of fertility from three perspectives: cross-sectional, temporal, and 
across subpopulations within Israel. It then focuses on four factors frequently 
associated with fertility differences: levels of non-marital fertility and 
childlessness, trends in age at first birth, and trends in women’s education. 

The principal message of this chapter is that Israel’s fertility is not only 
exceptional because it is high. It is exceptional because strong pronatalist 
norms cut across all educational classes and levels of religiosity, and 
because fertility has been increasing alongside increasing age at first birth 
and education — at least in the Jewish population. From an international 
perspective, these are atypical patterns. They are at odds with standard 
accounts of the Second Demographic Transition (SDT), in which the 
continued downward shift of fertility to levels far below “replacement level” 
is primarily driven by changes in attitudes to marriage, sex, cohabitation, 
and the value of children themselves.2  

1  “National transfer accounts” refers to a systematic accounting system used to assess how a 
population’s age structure affects a range of macro-economic activity.

2  Replacement level fertility is the total fertility rate at which a population exactly replaces 
itself from one generation to the next, without migration. This rate is roughly 2.1 children 
per woman for most countries.
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specific fertility rates. The TFR is the most widely used measure of fertility 
in demographic studies. Unlike the Crude Birth Rate — widely used outside 
the field of demography — the TFR takes into account differences in age-
structure both within and across countries, which is the single most 
important determinant of all three main demographic parameters: fertility, 
mortality, and migration. Throughout this section, in addition to OECD data, 
we use data from Israel’s Central Bureau of Statistics (CBS), or from reports 
published by CBS researchers.

The final two sections, focusing on childlessness and the relationship 
between fertility and education, use micro-level data from nationally 
representative surveys: the Israel Social Survey (ISS) and the European Values 
Survey (EVS). Since age-specific rates (necessary to estimate TFR) cannot 
easily be constructed from those data, comparisons in these sections focus 
on the number of children ever born by a given age. Those data are described 
in further detail below.

1. Fertility levels and trends

Our account of Israel’s fertility exceptionalism begins with absolute 
differences in fertility levels, and the variation in those levels across time, 
and across Israeli subpopulations. 

In the cross-section
As seen in Figure 1, Israel’s TFR in 2015 was 3.1, which is unusually high, and 
well above the population “replacement level” of 2.1. This figure places Israel 
squarely at the top of the table for the OECD, and almost one full child above 
the next highest fertility countries, Mexico and Turkey. In fact, Israel’s TFR 
in 2015 was 4.15 standard deviations above the OECD mean of 1.68 children. 

Putting Israel’s TFR in historical perspective is helpful. Within Western 
European OECD countries, TFR was last as high as 3.1 in Italy in 1931, 
Germany in 1914, the UK in 1908, and France in 1889. Within non-European 
OECD countries, TFR was last as high as 3.1 in Japan in 1952, in the US and 
Australia toward the end of the baby boom in the mid-1960s, and in South 
Korea in 1976.
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Israel’s TFR is also much higher than that of BRICS countries and other 
emerging economies (see Figure 2).3 For example, it is more than half a child 
higher than the TFR in India, Indonesia, Peru, and South Africa. 

Figure 1. Total fertility rates, 2015
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3  BRICS refers to five large and regionally influential countries that are not members of the 
OECD: Brazil, Russia, India, China, and South Africa.
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Figure 2. Total fertility rates, 2015
BRICS and other developed or emerging economies
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Ironically, Israel’s fertility is closest to that of its direct neighbors, despite 
a magnitude of differences on a number of other characteristics. In fertility 
levels, as in geography, Israel is sandwiched between Egypt and Syria (see 
Figure 3). Jordan’s fertility levels are also similar. 
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Figure 3. Total fertility rates, 2015 
Middle East countries
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A final perspective on how unusually high Israel’s TFR is can be seen by 
looking at the relationship between GDP per capita and TFR. Over the last 
100 years, there has been a strong negative association between these two 
characteristics, graphed in Figure 4 using 2013 data from 177 countries. It 
confirms that the vast majority of countries in the world fall close to the 
main fitted (dashed) line, especially at low and high levels of GDP per capita. 
Israel, in contrast, falls on an alternative (dotted) line with seven other 
countries. Of these eight countries, Israel is the only one that is not a major 
oil-producer.  

The shaded areas in Figure 4 allow us to make direct comparisons between 
Israel and countries that have similar levels of fertility or wealth. The green 
shaded area, for example, highlights the countries with a similar per capita 
GDP: their TFR fell between South Korea (1.24) and New Zealand (2.02). The 
grey shaded area highlights countries with a similar TFR: their GDP per 
capita ranged from $1,684 (Haiti) to $13,741 (Algeria). Israel’s GDP per capita 
was about five times greater than the average of this group.
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Figure 4. The relationship between total fertility rate and  
GDP per capita, 2013
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Trends, 1970 to 2015
Fertility in Israel is also unusual because of its temporal trajectory. Over 
the last 150 years in developed countries, there has been a widespread and 
recognizable reduction in fertility. Known as the “Fertility Transition,” this 
began as new norms of “family limitation” spread, facilitated by reductions 
in mortality, and increasing income and costs associated with childrearing. 
The result was that the TFR fell in most developed societies to the 2 to 3-child 
range by the 1930s. From the 1960s, these norms spread to most other areas 
of the world, generating equally sharp reductions in fertility. Meanwhile, 
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the creation of highly effective hormonal contraceptive methods and the 
emergence of new types of family arrangements, attitudes toward women’s 
roles, and family-centered values in general, pulled fertility even lower. It is 
in this Second Demographic Transition (SDT), as it is now known, that TFR 
has fallen below 1.5 in many countries, especially in Europe and Asia. 

Some scholars have identified small subpopulations within Israel — 
primarily secular Ashkenazim in the 1990s — that appeared to have some 
SDT characteristics (Friedlander and Feldman 1993; Bystrov 2012a). More 
recent analyses suggest, however, that those subpopulations only had SDT 
characteristics for a limited period, and that Israeli fertility bucks the SDT 
trend (Okun 2016).  

This second view is the correct one. Not only has Israel’s TFR never 
dropped below 2.8 children. It actually increased by 0.2 children between 
1995 and 2015, with a significant portion of that increase occurring in the 
secular subpopulation — shown below — which, on paper at least, has the 
most distinct SDT characteristics in Israel. 

It is important to note that Israel is not the only country to have 
experienced an increase in fertility over those years, or even an increase of 
that magnitude. However, every other OECD, BRICS, and emerging economy 
that experienced a comparable increase began from a much lower level of 
TFR, typically below 1.4. This is shown in Figure 5, which plots the change 
in TFR between 1995 and 2015 against the level of TFR in 1995. With the 
exception of Israel, every country with a TFR greater than 2.0 in 1995 
experienced a reduction in fertility by 2015. If patterns of fertility change in 
Israel had followed that standard pattern, Israel’s fertility would now be 0.75 
children less than it was in 1995, instead of 0.2 children more.
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Figure 5. Change in total fertility rate 1995-2015  
by 1995 total fertility rate 

Source: Alex Weinreb, Dov Chernichovsky, and Aviv Brill, Taub Center | Data: OECD Database, Chart SF2.1

Religion and religiosity
The stability in Israeli fertility across time hides considerable heterogeneity 
across different subpopulations, especially across different ethno-religious 
groups and levels of religiosity. Since the 1970s, religion and religiosity have 
been a major focus of scholarly research on fertility in Israel (Friedlander 
and Goldscheider 1979, 1984; Friedlander, Eisenbach, and Goldscheider 1979; 
Bystrov 2012a), and a major cause of anxiety among social commentators, 
who worry about the long-term impact of differential fertility on the Israeli 
society and economy. 

By religion

The 1960 to 2016 trends in TFR shown in Figure 6 confirm that religion 
continues to be a major driver of fertility differences. The solid black line 
is TFR for Israel as a whole. It shows that TFR dropped from a high of 3.85 
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in 1960 to 2.92 in 2000, before rising again to 3.11 in 2016. Whereas the TFR 
of Israeli Jews tracks this average quite closely, slowly converging to that 
average before rising above by 2015, the TFR of Christians dropped below it in 
the 1970s to a current TFR of 2.05, Druze fertility fell from 7.3 to 2.3 children 
between 1970 and 2010, and Muslim fertility also dropped precipitously from 
an estimated TFR of 9.2 in 1965 to 3.3 fifty years later.

Figure 6. Total fertility rates by sector
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These large reductions track standard patterns in other Arab and Muslim-
majority societies.4 At the same time, they also point to the main source of 
Israel’s unusual fertility profile. Since 2005, national fertility levels have 
risen — even as Muslim and Druze fertility have fallen and Christian fertility 
has remained stable — because of increases in the fertility of Israeli Jews. 
In other words, Israel’s unusual fertility profile is a product of fertility in 
its Jewish population. Other Israeli subpopulations have followed the more 
standard global pattern of reducing fertility.

4  Muslim-majority countries, among them theocracies like Iran, poor religious societies like 
Bangladesh, emerging economies like Indonesia and Turkey, and Arab countries like Tunisia 
and Lebanon, have experienced some of the most rapid decreases in fertility ever observed.

TFR
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By religiosity

It is widely recognized that fertility in Israel is highly correlated with 
religiosity (Friedlander and Goldscheider 1979; Bystrov 2012b; Okun 2016). 
Two important clarifications need to be made to that claim. 

First, this is only true for Jews. Figure 7, drawing on Hleihel (2015), graphs 
TFR by religiosity between 1980 and 2013 for Israeli Jews. There are clear signs 
of differences in fertility by religiosity: TFR among Haredim has fluctuated 
around 7 children per woman since the 1980s, and around 2.5 children per 
woman among the secular and the traditional who identify as not religious. 
This is a 4.5 child difference, with other religious levels arrayed between 
these two extremes.  

Figure 7. Total fertility rates by level of religiosity,  
Jewish population
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In contrast, the correlation between fertility and religiosity is much 
weaker among Israeli Muslims. This can be seen in Figure 8. Using data from 
Hleihel (2011), Figure 8 plots the TFR of the Israeli Muslim population from 
1981 to 2007. We see a parallel reduction across the three levels of religiosity 
in the 1980s, a 1-child difference in TFR for most of the 1990s between the 
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least and most religious, but then a convergence and reduction for the final 
decade of observation. In other words, only in the middle years of this 27-year 
sequence did the fertility of Israeli Muslims show the same type of variation 
by religiosity seen among Israeli Jews, and even in those middle years, there 
was only a 1-child difference between the most and least religious, and no 
difference whatsoever between the very and moderately religious. 

Figure 8. Total fertility rates by level of religiosity, 
Muslim population
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The second important clarification is related to sources of change in 
Israel’s fertility over the last 20 years. Even though Haredi fertility increased 
significantly across the 1980s, Haredi fertility in the 2007 to 2013 period was 
a little lower than in the mid-1990s. In contrast, there have been increases 
in fertility — in both relative and absolute terms — in the non-Haredi Jewish 
population. In other words, the 0.2 increase in fertility shown in Figures 4 
and 5 is largely a product of increases in the fertility of non-Haredi Jewish 
women. Put differently: even among Jewish women who self-identify as 
secular and traditional but not religious, the combined TFR always exceeds 
2.2, making it higher than the TFR in all other OECD countries (which also 
include religious subpopulations, many of which have higher fertility).
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2. Factors associated with fertility

In this section, we compare Israel to other OECD countries on some core 
Second Demographic Transition (SDT) dimensions. Concepts associated with 
the SDT are typically used to frame analyses of behavior in contemporary 
developed societies. Based on an initial series of papers by Dirk van de Kaa 
and Ron Lesthaeghe (van de Kaa 1987, 2001; Lesthaeghe and Surkyn 1988; 
Lesthaeghe 2014), the key idea underlying SDT is that fertility reductions in 
developed societies since the 1960s have been driven by long-term types of 
culture change that influence marital patterns — more postponing marriage, 
not marrying at all, or choosing some other living arrangement — and 
fertility behavior — decoupling sex from reproduction (and reproduction 
from marriage), postponing childbearing, choosing not to have children at 
all. The overall result has been a decrease in the number of births per woman. 
Yet certain shifts can also facilitate somewhat higher fertility within SDT 
settings. We address one of these first.

Non-marital fertility
Across OECD and other developed countries, as shown in Figure 9, there 
is a positive correlation between TFR and the percentage of children born 
outside marriage. Normatively proscribed and labeled “illegitimate” (in the 
pre-SDT era), these now represent a significant portion of births in many 
countries, especially northern European countries and Mexico. Given the 
long-recognized concentration of child poverty in single-parent families, 
this fertility pattern has also had a significant impact on the trajectory of 
welfare policy. For this reason alone, it is important to understand how 
different Israel is in this regard, and how different it is likely to remain in 
the future. 

It is clear from Figure 9 that high levels of non-marital fertility do not 
explain Israel’s high fertility. To the contrary, relative to OECD countries, 
Israel is a complete outlier. It has high fertility despite having one of the 
lowest rates of non-marital fertility (and more generally, a low rate of non-
marital cohabitation).5 Across all OECD countries, only Japan, South Korea, 
and Turkey score lower, but with much lower fertility levels.

5  In 2016, 95 percent of self-identified couples in Israel were married (Family Day — Families 
and Households in Israel, February 13, 2018). This is true at older ages, too. For example, among 
the 14 countries that, by 2007, had collected nationally representative data on the elderly as 
part of the Survey of Health, Ageing and Retirement in Europe (SHARE) network (Austria, 
Belgium, Czech Republic, Denmark, France, Germany, Greece, Italy, Netherlands, Poland, 
Spain, Sweden, Switzerland), Israel had the highest percentage of people married at every 
age above 50 (Kohli, Künemund, and Vogel 2008).
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Figure 10. Number of births per 1,000 never-married women
By age group of mother
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These changes have a meaningful impact on fertility in Israel, especially 
at the oldest ages. As of 2015, about 1 in 6 children born to a mother aged 
40 or older in Israel was born to an unmarried mother (as opposed to about 
1 in 11 children born to women aged 35-39, and about 1 in 20 children born 
to women aged 30-34). Moreover, since non-marital fertility is strongly 
proscribed and highly unusual among Arab Israelis and Haredim, we can 
infer that these unmarried mothers are disproportionately part of Israel’s 
non-religious Jewish population. 

Finally, and more generally, this growth in the composition of births to 
unmarried mothers, at least above age 30, is consistent with standard SDT 
expectations. But what marks Israel as different is that marital fertility and 
non-marital fertility have risen together. This combination is unusual in 
developed countries. 
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Age at first birth

Before the era of effective modern contraception, fluctuations in age at first 
birth were one of the main factors driving overall fertility levels (Hirschman 
1994). This was the reason that Malthus, a late 18th century demographic 
theorist, argued that “civilized” societies should encourage women to 
delay marriage (Malthus 1798). Since there was minimal fertility outside of 
marriage, raising age at marriage would reduce fertility rates by shrinking 
the reproductive window within which a woman was exposed to the risk of 
pregnancy, that is, the period from marriage to menopause.

Age at first birth has continued to increase in the OECD — driven largely 
by improved access to effective contraception and rising levels of women’s 
education and employment. Figure 11 confirms that these increases in age at 
first birth are negatively related to current fertility levels. TFR averages 1.4 
in the 10 OECD countries that experienced at least a 2.5 year increase in age 
at first birth across the 2000 to 2014 period, and 1.7 in the 9 countries where 
the increase was 0.5 to 1.5 years.  

Figure 11. Relationship between the change in age at first birth 
and the total fertility rate
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Israel’s high fertility, of course, moves it away from this line entirely. 
Age at first birth in Israel in 2014 was 27.5, which places Israel at the 25th 

percentile — a little low — but still more than a full year higher than in the 
US. This hides considerable heterogeneity across subpopulations, shown for 
Israel in Figure 12, which graphs trends in age at first birth from 1994 to 
2016 by subpopulation. Age at first birth in 2016 was 28.6 among Jews, 28.5 
among Christians — both of these much closer to the OECD median — 25.0 
among Druze, and 23.8 among Israeli Muslims. In itself, these differences 
show that average age at first birth for each sub-group in Israel is not a good 
predictor of their aggregate fertility levels. As of 2016, for example, Jewish 
fertility levels were only marginally lower than Muslim’s, but there was a 4.8 
year difference in age at first birth, implying a quite different age pattern for 
fertility among Israeli Jews than Arab Israelis.

Figure 12. Mother’s mean age at first birth
By sector
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More surprising is the quite different relationship across Israel’s 
population groups between changes in age at first birth and fertility. Between 
1994 and 2016, age at first birth increased by about 3 years for Christians and 
Druze, and by 1 year for Muslims. These increases fit the overall reduction 
in TFR in these populations, alongside a shift in the timing of fertility to 
older ages. Among Jews, however, age at first birth increased by about 2.8 
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years, even as Jewish women’s TFR — not Haredi, as established above — rose 
by about 0.2 children. This means that gains to fertility at older ages have 
outweighed reductions in fertility at younger ages.

The trend among Israeli Jews is a reversal of the traditional relationship 
between age at first birth and fertility. It is in line with recent arguments that 
countries with a high level of gender equality can yield a fertility dividend 
in which increases in fertility at older ages (e.g., over age 30) outweigh 
reductions at lower ages (Myrskylä, Kohler, and Billari 2011). Other signs of 
this internationally include the generally positive relationship between rates 
of women’s labor force participation and TFR across low-fertility developed 
countries (Ahn and Mira 2002; Brehm and Engelhardt 2015; Rindfuss, Choe, 
and Brauner-Otto 2016). The very high labor force participation of Jewish 
women in Israel — one of the highest in the OECD (Fuchs 2016) — is consistent 
with that more recent phenomenon, though it should be noted that other 
countries with this pattern have a much higher proportion of non-marital 
births than is the case in Israel.

Childlessness6 
Across countries with high contraceptive prevalence, there is no clear 
relationship between prevalence of childlessness and TFR. This can be seen 
in Figure 13. If childlessness at age 40-44 is a good measure of childlessness 
per se, Figure 13 shows that countries in Eastern Europe and East Asia tend 
to have both lower levels of childlessness and lower TFR than countries in 
Western Europe and the US, Canada, and Australia. In other words, a higher 
percentage of women in Eastern Europe have a child, but among those who 
have a child, far fewer give birth to a second child than is the case among 
their Western European counterparts.

From an international perspective, Israeli women have historically had 
very low rates of childlessness. In fact, only about 3 percent of Israeli women 
born in the 1930 to 1934 birth cohort who married remained childless. This 
is on par with childlessness rates among Hutterite women, who have the 
highest documented fertility rates on record (Rowland 2007).7 

6  There is some debate about whether to refer to women without children as “childless” 
or “childfree” (Tanturri and Mencarini 2008; Blackstone 2014). Since the latter makes an 
implicit assumption about choosing to not have children — which does not accurately 
describe women actively trying to conceive — this study sticks with the more traditional 
term, though it includes women who have chosen to remain childfree.

7  The Hutterites are a small Anabaptist Protestant denomination that emerged in the 16th 

century. They reside in small communal settlements — mostly in the US and Canada — and 
are known in demography for their historically high fertility rates.
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Figure 13. The relationship between the percent of childless 
women and the total fertility rate

Source: Alex Weinreb, Dov Chernichovsky, and Aviv Brill, Taub Center | Data: OECD Database, Chart SF2.5

Figure 13 suggests that things have since changed a little. The level of 
childlessness in Israel at age 40-44 — one of the main international indices 
of childlessness — is roughly 11 percent. That is much more in line with the 
relatively low percentages found in Eastern and Central Europe than with 
patterns in Western Europe. There is also much more frequent discussion 
in Israel about childlessness, from an emerging activist and scholarly 
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Education
Women

Women’s education has long been one of the most important determinants of 
fertility. Educated women were the first to lower their fertility, both before 
and after the emergence of effective contraception (Caldwell 1980). Driven 
by desires to reduce the risk of undesirable health consequences associated 
with childbearing, begin childbearing later in order to facilitate education, 
invest more in a smaller number of children (the “quality-quantity” trade-
off (Becker and Tomes 1976)), develop a career outside the home, self-
identify as “modern,” and improve their own quality of life (more non-child 
related consumption, more leisure time, etc.), educated women have largely 
continued to have lower fertility than their less educated peers. 

This standard relationship between education and fertility has a 
predictable consequence: rising levels of education — desirable for many 
reasons at both the individual and societal level — impose a fertility “cost” 
on societies. That is, even where the fertility rate within each educational 
class remains the same across time, a society with rising educational levels 
will tend to experience a reduction in fertility, since a larger share of women 
(and men) will move into a lower fertility educational category. 

To consider what this longstanding relationship between education and 
fertility looks like in Israel relative to other developed countries, we use 
the same combined data file from the EVS and the Israeli Social Survey. A set 
of regression models using these data focuses on the relationship between 
education and number of children ever born, while controlling for monthly 
household income.8 Regression results are presented in the Appendix. 

Figure 15 presents the marginal effects of education on the predicted 
number of children by five-year age-group in Israel, for women up to ages 
40-44 and men up to ages 45-49, from different sectors, with household 
income set to its mean.9  

8  Note that these are not set up as causal models. Rather, they describe cumulative fertility 
by different ages in the simplest terms. However, they explain a high proportion of the total 
variation: 55 percent in models used to draw Figure 15.

9  Analyses are restricted to women ages 20-44 and men ages 20-54. Sample sizes are: 6,206 
Jewish women, of whom 650 are Haredi; 1,510 Arab Israeli women; 8,146 Jewish men, of 
whom 812 are Haredi; and 1,927 Arab Israeli men.
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Figure 15. Predicted number of children by age, gender,  
and religiosity, 2008-2012

Source: Alex Weinreb, Dov Chernichovsky, and Aviv Brill, Taub Center │ Data: CBS, Social Survey
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The patterns observed in Figure 15 only partly match the standard 
relationship. Among both Arab Israeli women and men, we see the expected 
variation by education level. At every age, those with the lowest education 
levels have the most children. And, at most ages, those with a college degree 
have fewer children than secondary school graduates, amounting to a 
1-child difference among those aged 25-29, and about 0.5 children difference 
above age 35.10  

Among Jews, the education-fertility patterns align less with the standard 
relationship. Only among non-Haredi women do the least educated have 
more children than those who completed secondary school or have a degree 
— with the fertility trajectory being very similar for the latter two groups. In 
contrast, the fertility gradient among non-Haredi men is very similar across 
all educational categories. Likewise, among both Haredi women and men, 
those with a college degree appear to have lower fertility in their late 20s, 
but over the next 10 years, cumulative fertility appears to converge to those 
of their less educated peers. 

To see how this compares to patterns in Europe, the same set of models 
were specified using EVS data, and combined with data on non-Haredi and 
non-Arab Israelis. Figure 16 presents these data in three panels, each specific 
to women in a single educational category. Likewise, given the variability 
in patterns of fertility and childlessness across European countries 
demonstrated above (e.g., Figures 1 and 13), each of the panels divides the 
European countries into three regions: Eastern Europe, the countries of the 
Mediterranean, and Northern Europe.

Two important findings can be seen in Figure 16. First, cumulative fertility 
in Israel is not higher at every age within every educational level. Among 
the least educated women, in particular, Israelis (not including Haredim and 
Arab Israelis) actually have lower fertility in their 20s than their European 
counterparts: higher Israeli fertility at this education level only emerges in 
women’s late 30s. Fertility also appears to start a little later among Israeli 
secondary school graduates than their European peers, but then quickly 
accelerates to higher levels. In fact, only among those with a college degree 
do we not see lower Israeli fertility during women’s 20s. 

10  If the standard relationship between education and fertility seen in both Arab Israeli 
society and neighboring Arab states continues to hold, then the rapid increase in Arab Israeli 
women’s integration into both higher education and the labor force (Fuchs and Weiss 2018) 
will increase the difference in TFR between the most and least educated Arab Israeli women 
over the next decade.
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Figure 16. Predicted number of children by education level, age, 
and residential region among women
Israel (2008-2012) and Europe (2009)
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controlling for household monthly income (average), 
country cluster (EVS), and district (CBS, Social Survey).
Source: Alex Weinreb, Dov Chernichovsky, and  
Aviv Brill, Taub Center   
Data: EVS 2008-2009; CBS, Social Survey 2007, 2008, 
2010, 2012
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A second important finding is related to the fertility gradient across 
education levels. By age 40-44, as per the standard pattern in developed 
countries, cumulative fertility levels in Europe are considerably higher 
among the least educated than among the most educated. Women of this age 
who did not complete secondary school have 0.4 children more than women 
who completed secondary school, and 0.6 children more than women with 
a college degree. Among non-Haredi Jewish Israelis of the same age, in 
contrast, the gradient is much shallower, and the difference smaller in both 
relative and absolute terms. The least educated women in this population 
report 2.8 children, while those with complete secondary school and those 
with a first degree have only 0.3 fewer children. This equivalence between 
fertility of high school and university graduates itself marks Israeli fertility 
as quite different from its counterparts in other developed countries.  

Combining these two findings — the relatively late age at first birth in 
Israel, and the relatively small differences in fertility across educational 
categories — also tells us something important about the types of families 
into which children are born. Specifically, the large differences in fertility 
between Israeli women and those in other developed countries are smallest 
among the least educated, and largest among the most educated. This means 
that most of the difference in fertility between Israel and European countries 
originates in relatively educated families — a high and increasing percentage 
of families in Israel — having more children. Israel also has proportionately 
more high-parity children born to older parents, that is, children who have 
at least a couple of older siblings.  

Men

We get a different perspective on the same phenomenon by looking at the 
relationship between men’s education and the number of children they 
have. Even though demographers rarely consider male fertility, men’s 
characteristics certainly influence their children’s outcomes (Greene and 
Biddlecom 2000; Flouri 2005). Figure 17 replicates the model used to create 
Figure 16 on men, but up to ages 50-54. The way that fertility differences 
between Israeli and European men increase across educational levels is even 
more distinct than in the trends among women. Among the least educated, 
cumulative fertility of Israeli men looks similar to that of their European 
counterparts. For the large majority with either complete secondary school 
or a first degree, fertility of Israeli men begins to exceed that of their 
European counterparts by ages 35-39. These different trajectories mean 
that even when the sample is limited to non-Haredim and non-Arab Israelis, 
high school and college educated men in their early 40s in Israel have, 
respectively, 0.6 and 0.8 children more than their European peers. 
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Figure 17. Predicted number of children by education level, age, 
and residential region among men 
Israel (2008-2012) and Europe (2009)  
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Note: Israel sample is restricted to non-Haredi Jewish 
population. Estimates on the basis of linear regression 
controlling for household monthly income (average), 
country cluster (EVS) and district (CBS, Social Survey).
Source: Alex Weinreb, Dov Chernichovsky, and  
Aviv Brill, Taub Center   
Data: EVS 2008-2009; CBS, Social Survey 2007, 2008, 
2010, 2012
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Conclusion

Fertility in Israel is not only an outlier because it is much higher than in any 
other developed country. It also has several other unusual characteristics: 

1.	 Israel is the only developed country where, over the last 20 years, 
fertility has increased (by 0.2 children) from an already high level. 

2.	 That increase in the overall level of fertility in Israel is largely driven by 
rising fertility rates among the majority non-religious and traditional 
Jewish population. The rising share of the population that is Haredi also 
contributes, but that is at least partly offset by the 0.7 child reduction in 
Haredi TFR between 2004 and 2013. 

3.	 Among Israeli Muslims, Christians, and Druze, there have been sharp 
reductions in fertility since the mid-1990s, paralleling reductions in 
neighboring Arab countries. These reductions have been associated with 
increases in age at first birth, which is consistent with global patterns. 
In contrast, the rise in Israeli Jews’ TFR has occurred despite a 2.5-year 
increase in age at first birth. 

4.	 Other than Israel and Turkey, all OECD countries with a TFR above 1.8 
have at least 35 percent of children born outside marriage. In Israel, it is 
less than 10 percent.

5.	 The percent of women who are childless into their 40s is significantly 
lower in Israel than in Western Europe and North America, but it is 
higher than in OECD countries in other regions (Latin America, Central 
and Eastern Europe). 

6.	 The difference in fertility between Israel and other developed countries 
is disproportionately driven by (a) higher fertility at later ages — 30s 
into early 40s — and (b) higher fertility among more educated groups. 

Some aspects of Israel’s unusual fertility profile are not surprising given 
some of Israel’s other characteristics. For example, compulsory military 
service delays marriage and fertility for most Jewish Israelis, which is 
consistent with the relatively low levels of non-marital fertility and the high 
age at first birth (in the Jewish population sampled here). Easy access to 
contraception — including during military service — is another factor. 
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Following Okun, we do not think that any single factor in this list can 
single-handedly explain why non-religious Israeli Jews have more children. 
Rather, it is these factors’ total combined effect. For now, at least, they appear 
to have collectively inoculated non-religious groups within Israeli society 
against the most powerful effects of the SDT forces. “Demand” for children 
remains high in these groups, and actual fertility reflects that demand.

How long will high Israeli fertility continue? That is not clear. On the 
one hand, Israeli fertility has defied forecasts of impending reduction for 
many years. On the other hand, the housing crunch and rising costs of living 
may make it more difficult for family members to extend the same types 
of assistance in the future that they do now. If that happens, those rising 
costs will eventually weaken the relationship between Israel’s strong family 
ideology and its high fertility, pushing people’s actual fertility below their 
stated “ideal number.” That difference, too, is a normal pattern in OECD 
countries that is not currently reflected in Israel (DellaPergola 2009). 

Policy implications

It is important to think of how these unusual fertility characteristics could 
affect social policy in Israel, beyond the well-known consequences of 
high growth for continued investment in housing, healthcare, education, 
infrastructure in general, and national accounts more broadly. Pointing to 
these characteristics is especially important given how specific policy norms 
and practices diffuse from one country to another (Meyer, Boli, Thomas, 
and Ramirez 1997; Swidler and Watkins 2017). Israel’s exceptional fertility 
characteristics mean that policy makers’ focus should be somewhat different. 

First, the fact that a higher proportion of children in Israel are born to 
older parents and college-educated parents than is the case in European 
countries has implications for targeting particular types of educational, 
social, and health policy. Older parents tend to be wealthier and more 
financially stable (income is higher in one’s 30s than one’s 20s), which 
influences their own children’s outcomes across a wide range of domains, 
from health to schooling and to the accumulation of human capital in 
general (Akee, Copeland, Keeler, Angold, and Costello 2010). Parent’s levels 
of education also has indirect effects on outcomes for other children in 
their neighborhoods, over and above the effects of children’s own parents. 
Specifically, even if a child’s own parents are not college-educated, living in 
an area where friends’ and neighbors’ parents are college-educated allows 
for positive spillover effects, as ideas and norms associated with higher 
education diffuse from more- to less-educated families. 
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The combination of these direct and indirect educational effects has 
important implications for social and education policy in Israel. For example, 
it may allow policy makers to disproportionately target areas with low levels 
of parental education, especially when parental educational levels in the 
area are homogeneously low — that is, almost no parents have more than 
secondary school education. In contrast, interventions in areas with high 
parental education can be more limited to individual families: the children 
of the college-educated already have access to familial stores of human and 
cultural capital. 

Similar arguments can be made about public health. Israel has very low 
infant and child mortality in general, even among the relatively poorly-
educated, but those rates are higher in the Arab Israeli sector. One of the 
reasons for this Jewish-Arab difference is the relatively low educational 
status of parents, in combination with segregated residential patterns: there 
are few mixed Jewish and Arab neighborhoods, and few mixed schools. This 
combination reduces the spillover of positive child health norms from more- 
to less-educated families. As education in the Arab Israeli sector continues 
to rise, this barrier to increased child health should weaken, bringing with 
it continued reductions in infant and child mortality. Policy makers could 
perhaps magnify this effect by having more educated Arab Israeli women act 
as health-peers for their less-educated counterparts. This could, for example, 
be another way to avoid some of the undesirable health consequences of 
high levels of consanguineous marriage and other types of community 
homogamy in Arab Israeli marriage patterns (Zlotgora et al. 2003).

The principle underlying both of these cases is that having a higher 
proportion of educated parents places less of a burden on the education or 
public health system to be the primary driver of behavior change, or the only 
pathways to upward social mobility and improved health in Israeli society. 
This is especially true in educationally mixed neighborhoods.  

A second policy implication addresses the implications of Israel’s low 
rates of non-marital fertility, especially among Muslims and religious 
Israelis. According to data from the Current Population Survey (2007-2012), 
one-quarter of all households in the US include a single mother, and another 
6 percent a single father (Mather, Fu, and Hansen 2013), in comparison to 5 
percent of all households in Israel (CBS 2017), which house 8 percent of all 
Israeli children (CBS 2018).  

These low rates in Israel have at least two implications. First, because in 
international comparison, poverty rates are higher among single-parent 
families than two-parent families (Maldonado and Nieuwenhuis 2015), Israel 
arguably has lower poverty rates than it would have if the share of single-
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parent families was closer to the OECD norm. Yet, the fact that poverty 
rates in Israel are among the highest in the OECD — in spite of the low rates 
of single parenthood — points to a lurking danger: as the share of single 
parents increases over the next few years, as it has over the last several years, 
poverty rates will also increase — unless we can weaken the relationship 
between single parenthood and poverty. 

Second, putting aside the first concern, welfare policy designed to reduce 
poverty does not have to be as focused on single-parent families as is the 
case in most other OECD countries. The relative scarcity of single parents 
in Israel means that they are dispersed in areas full of two-parent families, 
rather than being concentrated in the poorest neighborhoods or cities, as in 
the case in the US. There, current public housing benefits and practices (e.g., 
applicants encouraged to look for rentals advertised on the U.S. Department 
of Housing and Urban Development (HUD) listings) means that in some US 
cities — examples include Detroit and Flint (Michigan), Camden and East 
Orange (New Jersey), and Rochester (New York) — more than 70 percent 
of city households include a single parent. These concentrations of single-
parent families do not exist in Israel, and that fact partly stems from Israeli 
fertility patterns. 

A third policy implication of Israel’s exceptional fertility regime is related 
to the low percentage of Israeli women who do not have any children (though 
that percentage is rising). This percentage is higher among Israeli Muslims, 
since a higher proportion of women do not get married — and very few of 
these women, if any, have children as single mothers. Are these women 
more likely to be incorporated in the labor market? Do they contribute to 
their natal household income? More generally, are working women in the 
Arab Israeli sector disproportionately childless? Answers to these questions 
can help determine how rising rates of labor force participation among Arab 
Israeli women influence household poverty levels. They may also tell us 
more about how Arab Israeli women navigate the work-family balance, since 
this may be different from their Jewish counterparts. 

The overarching message that emerges from these examples is that 
social and economic policy in Israel needs to be sensitive to a general set of 
characteristics associated with fertility in Israel, not only the overall level 
of fertility. Who is having children, at what age, within marriage or another 
type of long-term partnership? How educated are they? Who is not having 
children? Answers to each of these questions should affect the content of 
policy. And, in all of these, Israeli fertility, relative to other OECD countries, 
is exceptional. Policy needs to be formulated accordingly.
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Appendix

Appendix Table 1. Education and completed fertility in Israel
By gender and sector (models used to generate Figure 15)

Jewish/Other sector Arab Israeli sector

Women Men Women Men

Income (10 categories) 0.0489***
(6.49)

0.0816***
(11.48)

-0.0263
(-1.15)

-0.0815***
(-4.73)

Level of education

Did not complete high school Reference group

Completed high school -0.188*
(-1.97)

-0.122
(-1.52)

-0.502**
(-2.74)

-0.00657
(-0.04)

Completed first degree (college) -0.133
(-0.57)

-0.0258
(-0.09)

-0.387
(-1.24)

0.0811
(0.21)

Age

20-24 Reference group

25-29 0.786***
(6.60)

0.288**
(3.17)

1.330***
(6.44)

0.644***
(4.50)

30-34 1.736***
(14.54)

1.061***
(11.45)

2.587***
(13.40)

1.883***
(13.43)

35-39 2.302***
(20.66)

1.826***
(19.45)

2.574***
(13.59)

3.287***
(22.99)

40-44 2.577***
(22.96)

2.283***
(25.06)

2.983***
(15.61)

3.620***
(24.85)

45-49 — 2.632***
(28.37)

— 4.616***
(29.60)

Education * Age interactions

Completed high school * 25-29 -0.319*
(-2.29)

-0.0395
(-0.34)

0.322
(1.15)

-0.146
(-0.62)

Completed high school * 30-34 -0.297*
(-2.09)

-0.0588
(-0.48)

-0.582*
(-2.12)

-0.474*
(-1.99)

Completed high school * 35-39 -0.267‡
(-1.96)

-0.118
(-0.96)

0.164
(0.59)

-0.660**
(-2.61)

Completed high school * 40-44 -0.309*
(-2.24)

-0.133
(-1.07)

0.462
(1.48)

0.0513
(0.20)
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Jewish/Other sector Arab Israeli sector

Women Men Women Men

Completed high school * 45-49 -0.244‡
(-1.90)

-0.511‡
(-1.77)

Completed college * 25-29 -0.464‡
(-1.81)

-0.231
(-0.76)

-0.726‡
(-1.86)

-0.413
(-0.88)

Completed college * 30-34 -0.619*
(-2.44)

-0.348
(-1.16)

-0.887*
(-2.22)

-0.717
(-1.59)

Completed college * 35-39 -0.505*
(-2.01)

-0.161
(-0.54)

-0.275
(-0.65)

-1.702***
(-3.70)

Completed college * 40-44 -0.413
(-1.63)

-0.121
(-0.40)

0.324
(0.67)

-0.372
(-0.80)

Completed college * 45-49 — -0.331
(-1.10)

— -0.996*
(-2.16)

Haredi-specific estimates

Haredi 0.710***
(4.26)

0.399***
(3.62)

Haredi * Completed high school 0.0562
(0.26)

0.116
(0.32)

Haredi * Completed college 0.255
(0.50)

0.363
(0.81)

Haredi * 25-29 1.185***
(4.56)

1.751***
(10.74)

Haredi * 30-34 1.618***
(6.02)

2.494***
(13.96)

Haredi * 35-39 2.136***
(7.32)

3.091***
(16.20)

Haredi * 40-44 2.150***
(6.50)

2.942***
(14.33)

Haredi * 45-49 — 2.105***
(10.10)

Haredi * Completed high school * 25-29 0.133
(0.41)

-0.264
(-0.58)

Haredi * Completed high school * 30-34 0.769*
(2.21)

-0.904*
(-1.98)

Appendix Table 1 (continued). Education and completed fertility 
in Israel
By gender and sector (models used to generate Figure 15)
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Appendix Table 2. Age pattern of completed fertility in Israel 
and European regions
By level of education (models used to generate Figure 16)

(1) (2) (3)

Less than 
high school

Completed 
high school

Completed 
college

Income -0.0577
(-0.76)

0.0477‡
(1.91)

0.118**
(2.83)

Region

Israel Reference group

Eastern Europe 0.770***
(6.23)

0.148***
(3.97)

0.0637
(0.68)

Mediterranean countries 0.523***
(6.71)

0.0802*
(2.18)

-0.150***
(-4.08)

Northern Europe 0.431***
(3.84)

0.117**
(2.92)

-0.115***
(-4.37)

Age

20-24 Reference group

25-29 0.807***
(65.15)

0.417***
(5132.49)

0.244***
(29.74)

30-34 1.804***
(57.84)

1.433***
(492.39)

1.066***
(50.64)

35-39 2.369***
(72.55)

2.098***
(483.86)

1.822***
(74.96)

40-44 2.636***
(92.43)

2.328***
(530.15)

2.191***
(96.07)

Region * Age interactions

Eastern Europe * 25-29 -0.303*
(-2.67)

0.214***
(3.65)

0.0230
(0.28)

Eastern Europe * 30-34 -0.908***
(-6.28)

-0.249***
(-3.87)

-0.305*
(-2.50)

Eastern Europe * 35-39 -1.211***
(-6.54)

-0.512***
(-7.01)

-0.658***
(-7.24)

Eastern Europe * 40-44 -1.157***
(-6.33)

-0.639***
(-7.76)

-0.925***
(-7.03)

Mediterranean * 25-29 -0.0211
(-0.25)

0.229**
(3.37)

-0.0319
(-0.66)
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(1) (2) (3)

Less than 
high school

Completed 
high school

Completed 
college

Mediterranean * 30-34 -0.318**
(-2.69)

-0.321*
(-2.25)

-0.277*
(-2.64)

Mediterranean * 35-39 -0.871***
(-4.46)

-0.570***
(-4.09)

-0.442*
(-2.58)

Mediterranean * 40-44 -0.950***
(-5.31)

-0.537***
(-3.95)

-0.642***
(-5.30)

Northern Europe * 25-29 0.133
(1.09)

-0.00822
(-0.18)

0.0902
(1.45)

Northern Europe * 30-34 -0.550**
(-2.90)

-0.295**
(-3.16)

-0.0910
(-0.90)

Northern Europe * 35-39 -0.782***
(-4.01)

-0.594***
(-6.84)

-0.243***
(-3.55)

Northern Europe * 40-44 -1.149***
(-7.10)

-0.696***
(-9.26)

-0.468***
(-5.85)

Constant 0.285**
(2.80)

-0.0332
(-0.65)

-0.0610
(-0.73)

Observations 3444 9446 6030

Adjusted R2 0.229 0.388 0.325

Note: t statistics in parentheses.
‡ p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001.
Source: Alex Weinreb, Dov Chernichovsky, and Aviv Brill, Taub Center 

Appendix Table 2 (continued). Age pattern of completed fertility 
in Israel and European regions
By level of education (models used to generate Figure 16)
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Executive Summary

Today’s Workers,  
Tomorrow’s Retirees:

Understanding the Pension 
Gender Gap in Israel

Liora Bowers and Hadas Fuchs* 

Full research study published in September 2018

In recent years there has been much public discussion about a variety of 
issues relating to pensions in Israel, including concern about the performance 
of pension funds and the implications of an aging population on the pension 
system. In Israel, pension income comes primarily from two sources: old-
age allowances (provided by the National Insurance Institute to retirees 
and elderly living in poverty) and occupational pensions (mandatory since 
2008). The differences between men and women for each of these pillars are 
expected to dictate the degree of future gaps in pension income.

Pension savings by gender
Data for 640,000 people who held a pension fund with Menorah Mivtachim 
(the largest new pension fund in Israel) in 2017 indicate that there is indeed 
a gender gap in private pension savings and this gap increases with age. The 
most significant gap was found among those ages 45-54: men in this age 
group have 28 percent higher occupational pension savings than women.

Among older age groups (44 and older), the average pension gender gaps 
are higher among Arab Israelis than the rest of the population, but for those 
ages 44 and under, the expected gaps are similar. This seems to reflect an 
intergenerational shift — younger Arab Israeli women are employed at 
higher rates and therefore their pension contributions are expected to be 
higher than those of the previous generation. 

The private pension savings of Haredi women in the 25-34 age group is 26 
percent higher than that of Haredi men, reflecting the higher employment 
rates of women in this population group.

* Liora Bowers, Director of Finance, Operations and Policy Analysis, Taub Center.  
Hadas Fuchs, Researcher, Taub Center.  
The Hadassah Foundation has provided generous support for the creation and 
implementation of this project.
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Figure 1. Average pension savings by gender (in NIS) and  
gender gap (in percent), 2017
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Source: Liora Bowers and Hadas Fuchs, Taub Center | Data: Menorah Mivtachim, New Pension Funds

What affects the gender pension gap?
A comprehensive index that measures the expected future pension gender 
gaps in European countries provides a framework for comparing the 
situation in Israel to that in Europe.

Employment data: The employment rate of women in Israel is relatively 
high: about 66 percent among women of working age, and policies encourage 
women’s employment — for example, women receive higher tax credits 
than men. Since private pension funds play a very important role in post-
retirement income, the higher magnitude of employed women reduces 
gender disparities relative to the world.

However, other data widen the gap; the hourly wage gap between men 
and women in Israel falls in the middle of the OECD ranking (standing at 
about 19 percent as of 2016), and there is a relatively high gap (16 percent) 
between the number of weekly work hours for women (about 37 hours) and 
for men (about 44 hours).
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Continuity of employment: Paid maternity leave in Israel (15 weeks) is 
considered an insured period for the purposes of calculating the accrual of 
pension entitlements, but if a woman chooses to extend into unpaid leave, 
as many do, this period is not insured. In Israel, the protection of pensions 
during periods of childcare is relatively limited compared to countries in the 
OECD, most of which have policies for reducing these gaps.

Retirement age: Israel is among the nine OECD countries that have 
retirement age gaps between men and women, and one of only three that 
are expected to maintain this gap through 2060. The conditional retirement 
age for men in Israel (67) is the highest in the OECD, while for women it 
is 62, though many women continue to work after this age. The difference 
in working years due to the gap in retirement age contributes greatly to 
reducing women’s pension income relative to men’s. 

Government benefits: Benefits actually provide an advantage for women. 
While a man and a woman who paid NII contributions for at least 35 years 
and retire at the official retirement age will receive an identical monthly 
benefit from the NII, employees can opt to defer the benefit until the age 
of 70 (the absolute retirement age) and receive an additional 5 percent for 
every year of delay. Because of the gap in the conditional retirement age, a 
woman who chooses to retire at age 70 will receive 22 percent more than a 
man who does the same. 

Pension payment coefficient: Israel is among only four OECD countries 
that take into account gender when calculating the monthly sum to be 
paid to each insured individual in the fund, a practice that is not legal in 
many other countries. Since the life expectancy of women is higher, pension 
companies divide the total savings into a higher number of payments — 
thus, unmarried women receive a lower sum each month than unmarried 
men. (It is important to note that, among married couples, the coefficient is 
also influenced by the calculation of survivor’s pension benefits should one’s 
spouse pass away. Due to the fact that a woman is more likely in practice to 
benefit from a survivor’s pension than is her husband, the coefficients used 
for married men and women are fairly similar.)

The future pension gender gap
A simulation to estimate future pension gender gaps finds that, among 
married individuals who retire at the age of 67, a man will receive about NIS 
2,000 more a month from a pension (occupational and old-age allowance) 

Today’s Workers,  Tomorrow’s Retirees 343



than a woman: NIS 15,300 compared to NIS 13,300, on average. Among single 
individuals, the gender gap is even larger in favor of men: about NIS 3,000.

Figure 2. Monthly pension income for married men and women 
at various retirement ages
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Source: Liora Bowers and Hadas Fuchs | Data: Menorah Mivtachim

The simulation also shows that retirement age has a significant impact on 
pensions: a woman who retires at age 62 will receive about NIS 3,800 less per 
month than one who retires at age 67, both because of lower total accrual 
in her pension fund and because she will not receive additional funds for 
postponing the old-age allowance.

In general, it seems that gender plays a more prominent role in retirement 
policies in Israel than in other OECD countries. A five-year retirement age 
gap, the pension payment coefficient, and the lack of pension accrual during 
breaks in employment for childcare are just a few examples of how gender 
shapes retirement policies in a uniquely profound way in Israel that has a 
large effect on pension gaps between men and women.
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