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Returns to Skills in the  
Israeli Labor Market

Gilad Brand 

Abstract

This study focuses on workers identified in the OECD Survey of Adult Skills 
as highly skilled and examines their employment characteristics, wages, and 
the degree to which they are employed in occupations demanding high skill 
levels. Although the survey data show that the skill level of highly skilled 
workers in Israel is lower than in other developed countries, it appears that 
these workers are fulfilling their potential to a greater extent. They have a 
greater tendency to be employed in high-paying professions and are less 
likely to be found in low-paying positions that do not require high skill 
levels. The result is that wage gaps between Israel and other countries are 
narrower at higher skill levels and the wages of the highest-skilled workers 
in Israel approach those of their counterparts in the selected OECD countries 
examined. This is particularly true in the case of men. 

The successful utilization of human capital in Israel is an indication of the 
need for policy makers to focus attention on low-skilled workers. Although 
the share of these workers with a college education is high, it has been found 
that they are often characterized by a low return to their education. This 
highlights the limitations of increasing accessibility to higher education as 
a way of reducing disparities and the need to improve basic skills at early 
education stages. 

Special attention should be devoted to the Arab Israeli population since, 
in contrast to other groups, it is characterized by low returns to both skill 
and experience in the labor market. 

*  Gilad Brand, Researcher, Taub Center for Social Policy Studies in Israel. Thanks to Professor 
Benjamin Bental, Professor Avi Weiss, Dr. Yuval Mazar, and Dr. Assaf Zimring for their 
comments and insights. The final version is the responsibility of the author alone. 
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Introduction

The Survey of Adult Skills (officially known as the Programme for the 
International Assessment of Adult Competencies — PIAAC), which is 
conducted by the OECD, examines skill levels among 16 to 65-year-olds in 
three areas: literacy, numeracy, and problem-solving in a technological 
environment. The survey also includes comprehensive information on a 
variety of background variables including the areas of education, work hours, 
occupation, age, and gender. The tests and most of the background variables 
included in the survey are identical across participating countries.1 Not 
surprisingly, individuals who are identified as highly skilled by the survey 
tend to benefit from higher salaries. Hanushek, Schwerdt, Wiederhold, and 
Woessmann (2015), for example, show that when workers’ survey scores are 
taken into account, the share of unexplained variation in salaries shrinks 
considerably. 

The Survey of Adult Skills provides insight into the reasons for low 
labor productivity in Israel. Bank of Israel (2016), for example, showed that 
productivity in Israel is low (relative to other developed countries) in sectors 
where the workers have low skill levels, even if their formal education is 
no less than in other countries. Moreover, Hanushek and Woessmann 
(2008; 2012) showed that the cognitive abilities measured by international 
tests explain economic growth to a greater extent than formal education 
as measured by years of schooling. These findings constitute evidence that 
workers’ skill levels are not only a function of years of schooling but also 
personal and environmental characteristics and quality of education, which 
appear to be captured by the PIAAC survey. Therefore, it may be that the skill 
levels measured by the survey, and in particular among younger age groups, 
provide an indication of growth potential and the welfare of a society in 
coming years. 

Average skill levels in Israel are low relative to many OECD countries,2 
and studies have shown a link between the low wage levels in Israel and the 
low skill levels among Israeli workers (Bank of Israel, 2017; 2019a).3 Mazar 

1 The survey was carried out in two rounds. The first ended in 2012 and the second — in 
which Israel participated — in 2015. The data on achievement in problem-solving in a 
technological environment are available for only some of the participating countries, and, 
therefore, in this study, only the numeracy and literacy sections of the data are used.

2 See Figure 2 in Brand (2018), p. 111.

3 Hazan and Tsur (in preparation), for example, point to a correlation between skill levels 
and physical capital on the industry level.
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(2019) recently showed that the hourly wage in Israel is low relative to other 
OECD countries at all skill levels, although the gap shrinks at the higher 
skill deciles. This link was found to be particularly strong among men.4 The 
current study sheds light on the reasons for this finding and also discusses 
the possibilities for raising the earning ability of low-skilled workers. 

Data and definitions
The current study focuses on the working age population (ages 25 to 64) and 
compares the wages and age-adjusted skill levels in the developed countries 
(see Appendix 1). The Survey of Adult Skills data are available for 28 OECD 
countries, but the wage data are available for only 22 of them. Some of the 
figures present a comparison between wages in Israel and those in a select 
group of OECD countries. This group includes 10 OECD countries whose 
average income level is not less than Israel’s: Belgium, Denmark, France, 
Ireland, Japan, Korea, the Netherlands, New Zealand, Norway, and the UK. 
Special emphasis is placed on the highest skill quintile, i.e., the 20 percent of 
workers with the highest skill levels. 

In order to compare the various groups in the population in Israel, the 
Arab Israeli sector was analyzed separately from the rest of the population 
and separate skill quintiles were calculated for Arab Israeli workers. Thus, 
for example, the highest skill quintile for the Arab Israeli population focuses 
on the 20 percent of Arab Israeli workers with the highest skill levels in that 
population rather than Arab Israeli workers with the highest skill levels in 
the general population. Furthermore, the comparisons present non-high 
tech workers separately.5 This differentiation makes it possible to determine 
whether the findings are due to the unique characteristics of the high tech 
sector, which employs many of the highly skilled workers, or whether the 
findings also characterize highly skilled workers in other sectors. 

Moreover, in the comparisons in this chapter, there is no specific focus on 
the Haredi (ultra-Orthodox Jewish) population. This population was omitted 
from our analysis due to its small number of observations and its high 
variance in most of the comparisons that were carried out. Thus, it appears 

4 As reported by Mazar (2019), recent international comparisons of wage decile levels show 
that gaps between Israel and other countries are particularly large in the lower wage deciles 
and are smaller at higher wage levels.

5 The high tech sector includes the following industries: pharmaceuticals, electronics, 
aircraft manufacturing, computer programming, data processing, and research and 
development.
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that additional data are needed in order to draw conclusions regarding this 
population. Nevertheless, the Haredi population deserves a more in-depth 
analysis in the future. The current research focuses on the business sector 
and the comparisons relate to this sector only, unless otherwise specified. 

The focus on highly skilled workers also means concentrating on a 
particularly high-wage group (since the wage distribution is characterized 
by an elongated right tail). Since econometric estimations are typically 
sensitive to outliers, use was made of a modification of the wage equations 
using the robust regression method, as described in Hamilton (1991), among 
others.6 This method assigns weights to the various observations according 
to their degree of influence on the estimation results. Thus, for example, an 
outlier receives a relatively low weight in the estimation equation, so that its 
influence on the estimation results is relatively similar to its weight in the 
sample.7 Unless otherwise specified, the wage equations include the following 
explanatory variables: skill level (a simple average of the numeracy and 
literacy scores); dummy variables for five-year age groups; four education 
categories (less than high school, high school, post-secondary, and college/
university); family status; and a dummy variable for immigrants who arrived 
after the age of 18. In addition, the weight of the observations was adjusted 
so that each country would have an identical weight in the total sample. 

This chapter is divided into five parts. The first section presents the wage 
gaps between Israel and the OECD countries at the various skill levels. The 
second section focuses on workers who were identified as highly skilled 
and the third section focuses on low-skilled workers. The fourth section 
discusses the Arab Israeli sector, and the final section draws conclusions 
from the findings. 

6 This method produces results that are similar to those of a median regression.

7 This is in addition to the omission of 1-percent of the highest and lowest wage earners, as 
recommended in the definitions section of the survey.

State of the Nation Report: Society, Economy and Policy 20196



Returns to Ski l ls in the Israel i  Labor Market

Aspects of integration within the labor market

Wage gaps between Israel and the OECD countries

Figure 1 compares the hourly wage gap between workers in Israel and 
workers in the selected countries at various skill levels.8 The comparison 
presents the average hourly wage gap between workers of the same gender, 
in the same age group, and at the same skill level.9 The horizontal axis in the 
figure presents skill levels and below them are the share of workers below 
each skill level in Israel. The figure indicates that there is a sharp decline 
in the wage gap between Israel and the selected countries at high skill 
levels (80th percentile and above); the gap at the lower skill levels reaches 

8 The research relates to self-reported wages, which do not fully represent the cost of salary 
benefits such as health insurance and car allowance. Similarly, self-reported wages in Israel 
do not include employer contributions to pension funds and sabbatical funds. International 
differences in benefits of this type are liable to distort the results, particularly in the case of 
Israel where such benefits are common (particularly among high wage earners). Nonetheless, 
if there is such a bias, it may be that wage gaps are being overestimated; however, if this 
is the case, the trend toward the narrowing of wage gaps between Israel and the selected 
countries among high wage earners is also more pronounced.

9 The comparison was carried out using a non-parametric method based on B-splines.  
A spline is a continuous polynomial of low degree which is connected by means of knots. 
This type of estimation makes it possible to draw conclusions with respect to the link 
between wages and skills, without any assumptions as to functional form. This comparison 
could also be estimated by adding a polynomial of high degree and using a standard OLS 
regression. The disadvantage of that lies in the tendency for such an estimation to create 
a bias at the extreme ends of the distribution, which is known as Runge’s phenomenon. 
The non-parametric method was used in the following way: In the first stage, an equation 
was estimated for logged hourly wages with dummy variables for age group and gender for 
Israel and the selected countries combined. In the second stage, the residuals from the first 
equation were used to test the link between wages and skill level using a non-parametric 
method. The last stage was cross-validation, which involves the re-estimation of the second 
stage while randomly omitting some of the observations, with the goal of ensuring the 
quality of the out-of-sample fit. This method requires a large dataset, which was achieved 
using the relatively large sample provided by the survey. The disadvantage of this non-
parametric method is the difficulty in focusing on various population groups (such as 
separate testing for each gender) and in the addition of explanatory variables, due to the 
need for a large number of observations. The confidence intervals in this method can be 
calculated using the bootstrap method, yet the computational power needed for this was 
greater than that available to the researchers conducting the study. For these reasons,  
Figure 2 presents a similar comparison using a parametric method, which includes 
differentiation by gender and the addition of explanatory variables.
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50 percent while at the higher levels it drops to only about 15 percent. This 
decline is also be seen when high tech is excluded, although the decline is 
less steep.10 

Figure 1. Hourly wage gap between Israel and selected OECD 
countries, by skill level
Controlling for gender and age

Without high-
tech industries

All economic sectors

0%

10%

20%

30%

40%

50%

Skill level Z score
(Cumulative share of workers in Israel)

Note: Selected OECD countries are: Belgium, Denmark, France, Ireland, Japan, the Netherlands,  
New Zealand, Norway, South Korea, and the UK. 
Source: Gilad Brand, Taub Center | Data: OECD, PIAAC

A comparison between genders shows that the narrowing of wage gaps at 
high skill levels is characteristic primarily of men, while among women, 
there is a trend toward the narrowing of wage gaps at the lower skill levels. 
The comparison is presented in Figure 2, which shows the hourly wage gaps 
between Israel and the selected countries and which takes into account 
differences in educational characteristics, study majors, marital status, and 
parents’ education, in addition to differences in age, skill level, and the rest 
of the variables detailed in the introduction.11 The figure shows that the wage 

10 Although the exact estimates of the wage gap at specific skill levels are less than reliable, 
the comparison shows with a high degree of reliability how the wage gap narrows at the 
higher skill levels.

11 Formally, wage gap= , where X is the vector of explanatory variables. 
Each country is assigned identical weights.
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gap between the lowest skill quintile (the 20 percent of workers with the 
lowest skills) and the corresponding quintiles in the OECD countries is about 
50 percent among women and about 44 percent among men. These gaps 
gradually narrow to about 36 percent among women and about 18 percent 
among men in the highest skill quintile. A similar finding was presented by 
Mazar (2019). 

Figure 2. Hourly wage gap between Israel and selected OECD 
countries
Controlling for observable characteristics

44% 45%
39% 38%

18%

45% 44%

36%
33%

17%

42% 43%
38% 40%

26%

Lowest quintile 2 3 4 Highest quintile

Israel Non-Haredi Jews Non-Haredi, non-high tech Jews

Men

Skill quintile

50% 48%
43%

36% 36%

52%
56%

41%
36% 37%

52%
57%

42%
37%

43%

Lowest quintile 2 3 4 Highest quintile

Israel Non-Haredi Jews Non-Haredi, non-high tech Jews

Skill quintile

Women

Note: Selected OECD countries are: Belgium, Denmark, France, Ireland, Japan, the Netherlands,  
New Zealand, Norway, South Korea, and the UK. 
Source: Gilad Brand, Taub Center | Data: OECD, PIAAC
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The narrowing of the wage gap between Israel and the OECD countries at the 
higher skill levels is a result of the relatively generous compensation of skills 
in the business sector in Israel12 and the more rapid increase in Israel relative 
to other OECD countries in the returns to skills in terms of wages as skill 
level increases.13 In other words, workers with particularly high skill levels 
receive higher compensation in Israel than in other countries, particularly 
in the case of men. 

Figure 3 presents this comparison using the estimated returns to skills 
at various skill levels in Israel (for non-Haredi Jews) and in the selected 
countries.14 The figure shows that, in both Israel and the selected countries, 
the returns to skills increases with skill level. Thus, for example, an increase 
of 1-standard deviation in skill level among individuals at the lower skill 
levels will not result in a statistically significant increase in wages. In 
contrast, among individuals in the middle of the skill distribution, a similar 
improvement will produce an addition of about 20 percent in wages, both 
among men and women. Although this finding applies to most of the OECD 
countries in the sample, in Israel, the return increases at a particularly high 
rate, especially for men. Moreover, the return in Israel differs between the 
genders, while in the selected countries no difference of this type was found.15 

12 These equations include a control for formal education, even though it is an expression of 
skills. This equation was chosen in order to focus on the wage gaps between individuals with 
a similar education level. The high returns to skill in Israel were also observed when formal 
education was not controlled for. The findings are presented in Appendix Figure 1. 
The comparisons are based on the results of the robust regression method, as described 
in footnote 9. The results are similar to those of a median regression and a standard OLS 
regression when outliers are omitted. Bank of Israel (2016) reports a high return to skill, 
although recently Mazar (2019) found that there is no statistically significant difference 
between the returns to skill among men in the business sector in Israel and the OECD 
countries. The differences between Mazar (2019)’s results and those obtained in our research 
are the result of, among other things, the method of estimation. 

13 To this end, a wage equation with a polynomial measures of skills was estimated. It was 
found that the coefficient is significant and positive in many OECD countries (particularly 
among men). In other words, the returns to skills are greater at the higher skill levels. This 
estimation can be used to calculate the return for any given skill level, or, more formally: 

score where y is the log hourly wage, z-score is the age-adjusted 

measured skill level and       &       are the coefficients of skill level 
and skill level squared, respectively.

14 Returns are even higher when the comparison is carried out for the total population in 
Israel.

15 Mazar (2019) finds that the difference in the compensation of skills explains a major 
portion of the gender wage gap.

&
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Figure 3. Returns to skills: Percentage increase in hourly wage 
due to an increase of 1-standard deviation in skill level
For workers at various skill levels, non-Haredi Jews and selected OECD 
countries
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Thus, the returns to skills in the upper part of the distribution are higher 
in Israel than in other countries, particularly among men. For example, an 
increase of 1-standard deviation in skill level among individuals in the 80th 
skill percentile will raise the wages in this group by 33 percent for men and 
by 27 percent for women (Figure 4).16 The findings are similar when high 
tech is omitted, although the magnitude of the effect is lower.

16 Standard deviation is calculated for all the countries in the sample. That is, the standard 
deviation is the same for all of the countries.

State of the Nation Report: Society, Economy and Policy 201912



Returns to Ski l ls in the Israel i  Labor Market

Figure 4. Returns to skills: Addition in percent to hourly wage 
following an increase of 1-standard deviation in skill level for 
workers at the highest skill level
Workers in the 80th skill percentile, controlling for formal education and 
observable characteristics, (standard deviation)
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Note: Israel: the highest skill quintile out of all the populations groups. Business sector only; * p<0.05.
Source: Gilad Brand, Taub Center | Data: OECD, PIAAC
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Work place satisfaction

The high returns to skill are also reflected in reports of work place 
satisfaction. In the Survey of Adult Skills, respondents are asked to rank their 
work place satisfaction according to five categories (very satisfied, satisfied, 
neither satisfied nor dissatisfied, dissatisfied, and very dissatisfied). Figure 5 
shows the share of workers who were less than satisfied with their place of 
work (in other words, they chose one of categories 3 to 5). This share is low 
in Israel relative to other OECD countries and particularly low in the higher 
skill quintiles. 

Figure 5. Work place satisfaction
Share of respondents who said they were less than satisfied with their  
work place

22%
20% 21% 20% 18%

20%

16% 16%
13% 12%

18% 17%
13% 13% 12%

Lowest quintile 2 3 4 Highest quintile
Skill quintile

OECD Israel Non-Haredi Jews

Note: Selected OECD countries are: Belgium, Denmark, France, Ireland, Japan, the Netherlands,  
New Zealand, Norway, South Korea, and the UK. All economic sectors.
Source: Gilad Brand, Taub Center | Data: OECD, PIAAC

The successful integration of skilled workers in the labor market is also 
well-illustrated in a comparison of the share of highly skilled workers in the 
group that reported being dissatisfied with their place of work (Figure 6). 
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Figure 6. Work place satisfaction
Share of respondents in the highest skill quintile who said they were less than 
satisfied with their work place
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Source: Gilad Brand, Taub Center | Data: OECD, PIAAC

It appears that skilled workers in Israel are compensated with particularly 
high wages in comparison to less skilled workers, and this is also reflected in 
satisfaction with one’s place of work.

Highly-skilled workers
Next, the focus is on workers in the highest skill quintile, i.e., the 20 percent 
of workers who were identified as having the highest level of skills. About 95 
percent of this group are non-Haredi Jews. The share of men in this group 
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is a little over half.17 As noted, in order to draw conclusions regarding the 
Arab Israeli population, a separate division into skill quintiles was carried out. 
That is, a separate analysis of the 20 percent of the Arab Israeli population 
with the highest skills was conducted. 

Skill level and education in the highest quintile
Figure 7 shows the differences in skill level in the highest quintile between 
Israel and the other OECD countries in the sample. The figure shows that the 
skill level of the highest-skilled workers in Israel, as measured by the survey, 
is not high relative to other OECD countries and even falls short of that in 
many of the developed countries, such as Germany, the UK, and the US. 
Similarly, the level of formal education among the highest-skilled workers 
in Israel is not particularly high relative to other countries. 

17 The skill distribution among men is more diffuse, which means that they will have a 
higher representation at the extremes of the distribution. As a result, the share of women 
is lower in the highest and the lowest skill quintiles. In this respect, the PIAAC survey show 
distributions that are similar to those found in other skill tests.
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Figure 7. Skill level of workers in the highest skill quintile
Relative to the OECD average, in standard deviation units, workers ages 25-64
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Figure 8 presents a weighted index of education, which is based on four 
categories (less than high school, high school, post-secondary, and college/
university), study major, and the corresponding wage.18 In particular, the 
higher the wage is in an education category and field of study, the larger 

18 The index weights the study major of individuals who have acquired a post-secondary 
or university education by means of nine categories in the survey: general studies; teaching; 
liberal arts; the social sciences — law and business administration; the exact sciences — 
computer science and the natural sciences; agriculture and veterinary medicine; services 
(such as hotel management, sports, and transportation); medicine and paramedical 
professions; and social welfare.
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the weight it receives.19 Accordingly, the index for university education 
in high-earning occupations, such as those in medicine and computer 
science, is higher than for lower education-wage combinations. The index 
is normalized to the average for the OECD countries, so that the differences 
in the index’s values reflect the average wage differences between the 
various study majors and stages of education in the OECD countries. Thus, 
for example, the index of a university graduate in computer science in Israel 
will receive an identical weight to that of his counterpart in other OECD 
countries. This measurement reveals differences in terms of the various 
study majors and education levels for all the OECD countries on a uniform 
scale of measurement. The index presented in Figure 8 shows the weighted 
differences between the various countries in education and study majors for 
the highest skill quintile (for a more detailed description of the index, see the 
Appendix). The measurement shows that the education level of the highest-
skilled women in Israel is similar to the average of the OECD countries in the 
sample while that of the highest-skilled men is lower. 

The conclusion is that the skill level of the highest-skilled workers in 
Israel is not high relative to other countries. This is also the case with regard 
to workers’ level of formal education.20 

19 The index is calculated on the basis of four categories of education: less than high school, 
high school, post-secondary education, and academic studies. Post-secondary education is 
further divided into nine study majors and university education into nine, for a total of 20 
education categories. The index is calculated as follows: In the first stage, the standard score 
is calculated for each of the 20 categories separately for each of the countries in the OECD 
sample. In the next stage, the standard scores for wages in the various countries is averaged 
for each of the 20 education categories. This calculation makes it possible to examine 
differences in earning power for the different education levels and study majors. The 
disadvantage of this method lies in the fact that it is based on a relatively imprecise division 
into study majors.

20 The skill level of workers in the ninth skill decile is somewhat lower than the average for 
the OECD countries while in the tenth decile it is somewhat higher.
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Figure 8. Adjusted education index: Indexing worker education 
level and study major
Highest skill quintile, in standard deviation units relative to OECD average
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Source: Gilad Brand, Taub Center | Data: OECD, PIAAC
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Integration into the labor market

It appears that, in Israel, integration of the highest-skilled workers into 
the labor market is more successful than in other countries. Figure 9 shows 
this by means of the occupations of workers in the highest skill quintile. 
The figure presents a measure of occupation quality, which is similar to the 
education index, and focuses on the occupation and economic sectors in 
which the worker is employed (on a two-digit level). Workers employed in 
sectors and occupations in which the average wage in the OECD countries is 
relatively high will receive a higher weight in the calculation of the index 
(a simple average of the index of occupation quality and the index of the 
quality of the economic sector; see Appendix). 
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Figure 9. Employment quality index
Highest skill quintile, in standard deviation units, relative to the OECD 
average
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The figures indicate that employment quality among workers in the highest 
skill quintile in Israel is much higher than in the rest of the OECD countries.21  
In other words, even though the skills and education level of the highest-
skilled workers in Israel are lower than in several other developed countries, 
it appears that they are able to fulfill their potential to a greater extent than 
in any other OECD country. 

Oaxaca decomposition allows us to break down the wage gap between 
Israel and the OECD in the highest quintile by the education index and 
occupation quality index.22 This decomposition is presented in Figure 10 
for workers with similar skill level, age, and family status. The figure shows 
the extent to which wage gaps are explained by differences in education, 
occupation, and sector. The total wage gap is about 23 percent for women 
and 24 percent for men. Breaking this down, the lower quality of education 
of skilled workers in Israel accounts for about 20 percentage points of the 
wage gaps for women and about 12 percentage points for men, while the 
higher level of integration into prestigious sectors and occupations narrows 
the gap by about 40 percentage points for women and about 36 percentage 
points for men. In other words, in the absence of educational differences, 
the occupational differences would actually yield a substantial gap in favor 
of high-skilled Israeli workers. It appears that the high level of integration 
of skilled workers in Israel within high-earning occupations helps to narrow 
significantly the wage gaps between them and their counterparts in the 
OECD countries.

21 Occupation quality in the highest skill quintile in Israel is higher than in other countries; 
however, this gap narrows in the lower quintiles.

22 In order to conduct the Oaxaca decomposition, the employment and education indices 
were used as opposed to the more widely used dummy variables for sector and occupation. 
The advantage of using these indices is the saving in degrees of freedom. This is important 
since focusing only on the highest quintile means giving up a significant share of the 
observations. The Oaxaca decomposition was conducted in two stages: In the first stage, an 
equation was estimated in which wages are explained by age group, skill level, and family 
status. In the second stage, the Oaxaca decomposition was conducted on the residuals 
from the first stage. This decomposition makes it possible to identify the causes of wage 
differences between workers with similar skill level, age group, and family status.
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Figure 10. Decomposition of the wage gap: Contributing factors 
of worker occupation and education
Highest skill quintile, difference between workers in Israel and their peers in 
selected OECD countries, workers are equated on skill level, age, and family 
status, Oaxaca decomposition
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Next is an examination of the differences between the occupations of skilled 
workers in Israel and those of their peers in the selected OECD countries. The 
comparison is presented in Figure 11 and reveals two prominent differences: 
First, in Israel, more of the skilled workers are employed in scientific and 
engineering occupations; and second, the share of skilled workers employed 
in low-wage occupations is much lower than in other OECD countries. 
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Figure 11. Occupational distribution among workers in the 
highest skill quintile

14%

33%

14%

28%
20%

17%

8%

10%

7%

22%

16%

12%

12%
4%

6%

4%

4%

6%
12%

13%

23%

22%

25% 8% 36% 17%

Israel OECD Israel OECD

Academic professions in
science, engineering, ICT

Managers

Academic professions in
health

Teaching and academia

Academic professions in
business, administration, law,
culture
Technical engineers in
science, engineering, ICT

Non-academic professions in
health, business, law, culture
(rank 3)
Occupation with low level pay
and skill level (rank 40-98)

Women Men

Note: Selected OECD countries are: Belgium, Denmark, France, Ireland, Japan, the Netherlands,  
New Zealand, Norway, South Korea, and the UK. Business sector only.
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Figure 12 presents this comparison from a different perspective by means 
of the share of skilled workers employed in occupations that do not require 
a university education.23 The figure shows that this share is very low in 
Israel relative to other OECD countries. Appendix Figure 2 shows that skilled 
workers who are employed in jobs not requiring a university education 
also report a relatively high level of satisfaction with their place of work, 
compared to the OECD countries. The comparisons carried out indicate that 
the potential of human capital in Israel is being exploited to a greater degree 
than in other OECD countries. 

23 In principle, the international classification ranks the occupations in descending order, 
according to the education level required: Grade 1 represents government and managerial 
occupations and Grade 2 represents occupations that require a university education.
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Figure 12. Share of workers in occupations that are not classified 
as managerial or requiring higher education
Out of those in the highest skill quintile
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Note: Israel: the highest skill quintile out of all the populations groups. Business sector only.
Source: Gilad Brand, Taub Center | Data: OECD, PIAAC

Low-skilled workers

Having highlighted the success of highly skilled workers in the Israeli labor 
market, our focus turns now to two characteristics of less-skilled workers: 
their skill levels and the compensation they receive for their education. This 
group is defined as workers who are under the median skill level, i.e., the 
lower half of the workers in the labor market with respect to skill level. 
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This group’s skill level is particularly low relative to other countries 
(Figure 13). In other words, the weakest workers in Israel are much weaker 
than their peers in other OECD countries, even though the share of this 
group with a university education is relatively high (Figure 14). 

Figure 13. Skill level of workers in the lower half of the skill 
distribution
Relative to the OECD average, workers ages 25-64
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Figure 14. Share of those with higher education in the lower half 
of the skill distribution
Workers ages 25-64
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As was seen in the previous sections, there are wide gaps between unskilled 
workers in Israel and their counterparts in other OECD countries. Figure 15 
shows another aspect of this phenomenon, according to which the returns 
to education are more positively affected by skill level than in the OECD 
countries. As can be seen, the returns to higher education for low-skilled 
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workers in Israel are lower than in other OECD countries.24

Figure 15. Returns to higher education at various skill levels
Non-Haredi Jews and selected OECD countries
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Similarly, Figure 16 shows that the returns to education in Israel among 

24 Estimates from a more flexible model that do not assume a linear correlation show that 
returns to lower skill levels are close to zero and are not negative as found here.
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workers in the upper part of the skill distribution are almost three times 
that among workers in the lower part. Furthermore, while the returns 
to education among skilled workers in Israel are similar to that in other 
countries, returns are relatively low among less-skilled workers. 

Figure 16. Returns to higher education
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Figure 17 looks at the returns to education by study major. In most majors, 
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higher-skilled workers enjoy a much higher return than their less-skilled 
peers, aside from in the field of education. The return is higher also in the 
paramedical occupations, although the difference is essentially negligible.

Figure 17. Returns to higher education by study major
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These comparisons indicate the difficulty in narrowing income gaps by 
means of increasing access to higher education. A possible explanation of 
this — which has support in the literature — is that shortcomings in the 
early stages of education cannot be rectified in the later stages.25 In order 
to facilitate the optimal exploitation of higher education in the future an 
improvement in skills is necessary at a young age.

The returns to skills and experience in the Arab 
Israeli population

The findings above raise concern that, in contrast to other population 
groups, the Arab Israeli population is characterized by low returns to skill 
(see Figure 4).26 We focus next on these findings and their possible causes. 

There are several possible reasons that the measurement of returns to 
skill in the Arab Israeli sector produces such negative results. One possibility 
is the difficulty due to the small number of observations in the Arab Israeli 
population.27 New statistical methodologies offer a solution to this problem 
by using machine-learning methods; however, the results presented in 
Figure 18 remain unchanged even after the application of these methods.28 
A different type of explanation questions the reliability of wage reports in 
the Arab Israeli population. In order to test this hypothesis, returns to skill 
in terms of occupation quality (according to the index described above) were 
examined; however, this method did not show a positive and statistically 

25 See, for example, Heckman (2011), Elango et al. (2016), and Almond and Currie (2011).

26 A low return was also found for scores in the numeracy section and the literacy section.

27 In the Survey of Adult Skills, there is oversampling of the Arab Israeli and Haredi 
populations, in order to facilitate focusing on these groups specifically. Thus, in the 
estimation of a wage equation for the Arab Israeli population, there are 128 observations for 
women and 292 for men (in the main working age group). As noted, the Haredi sector was 
excluded here due to the high variance it showed in most of the comparisons.

28 This method was proposed by Belloni, Chernozhukov, and Hansen (2014), and Kleinberg, 
Ludwig, Mullainathan, and Obermeyer (2015) and involves estimation in two stages: In the 
first stage, two Lasso regularized regressions are estimated — in the first, the log wage is 
regressed on a series of explanatory variables without a variable for skill level, and in the 
second, the skill variable is regressed on the rest of the explanatory variables. In the second 
stage, the residuals from the log wage estimation are regressed onto the residuals from the 
skill variable estimation.
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significant returns to skill either.29 It may also be the case that the 
measurement of skill among this population is less precise. This possibility 
is less likely in view of the following findings: 

a. The low returns to skill are observed within education groups while the 
returns to skill when formal education is not controlled for is positive 
and low among men while among women it is not statistically different 
than that among non-Haredi Jewish women.30 In other words, there is a 
correlation between skill level and wages, at least among women.31  

b. A strong link was found between skill level and the probability of 
participating in the labor force. The estimation indicates that an 
increase of 1-standard deviation in the skill level of the Arab Israeli 
population is correlated with an increase in employment probability 
of about 8 percent among women and about 9 percent among men. 
This elasticity is higher than for the non-Haredi Jewish population.32 

c. Although the skill level in the Arab Israeli population is weakly 
correlated with wages, it is highly correlated with other variables. Thus, 
for example, the connection between skill level and level of education in 
younger age groups33 is stronger for the Arab Israeli population than for 
the non-Haredi Jewish population and also relative to other countries 
(see Appendix Figures 3 and 4).34 In addition, the link between parents’ 

29 The estimation of the wage equation using the variable for occupation quality yields two 
similar results: a low though statistically significant return for women and a low and not 
statistically significant return for men.

30 Yashiv and Kasir (Kaliner) (2010) found that in contrast to Arab Israeli men, Arab Israeli 
women are characterized by high variance with respect to participation rates, education, 
and various skills (English and computers). They claim that the variance is the result of 
differences between “modern” women and “traditional” women. It is possible that the higher 
variance among women is what helps yield correlation between the variables.

31 See Appendix Figure 1.

32 A positive elasticity of about 6 for women and about 4 for men was estimated for the non-
Haredi Jewish population. The elasticity in other countries is similar to that estimated for 
non-Haredi Jewish men while in the case of women a higher elasticity, ranging from 8 to 12, 
was found in other countries.  

33 We focused on the relatively young (25-44 age group) since education is less common 
among the older age groups in the Arab Israeli population.

34 In Israel, the connection between education and skill is weak relative to other countries. 
This is discussed in Mazar (2019) and also in Hazan and Tsur (in preparation).
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education and skill level is not significantly different between the two 
population groups.35

d. Similar findings have also been noted in other studies. Miaari, Nabwani, 
and Khattab (2011) found that the return to human capital in the Arab 
population is much lower than in the Jewish population.36 Ministry 
of Finance (2017) studies show that the chance of Arab adults finding 
employment in high-earning high tech industries is lower than that for 
Jews with similar psychometric scores.37 Fuchs (2017) reported a low level 
of integration of Arab university graduates in business and high tech, 
and those who did manage to find employment in these sectors earned 
relatively low wages.38 Evidence from other countries indicates that low 
returns to skill are a prominent characteristic of weak populations (see, 
for example, Fryer, 2011). 

For these reasons, it seems there is a justified concern that the Arab Israeli 
population is characterized by low returns to skill and that more in-depth 
research is needed.39 

35 The survey includes data on parents’ education according to three categories (less than 
high school, high school, and post-secondary). In the analysis, we tested the effect of each of 
the categories on the respondents’ measured skills.

36 According to well-documented findings in the literature, educated Arabs have difficulty 
finding employment that matches their education (Gharrah, 2005; Yashiv & Kasir (Kaliner), 
2013; Lazarus & Miaari, 2015; Miaari, Nabwani, & Khattab, 2011).

37 The authors report that adults in the Arab population whose psychometric scores are 
particularly high find employment in high tech at rates that are somewhat lower than those 
among their Jewish population peers. This analysis was based on administrative data that 
includes the entire population. In contrast, the current research relies on a sample that, by 
its nature, does not make it possible to examine this sub-group due to the lack of data.

38 Fuchs and Friedman Wilson (2018) found evidence of a significant improvement in the 
education and employment of Arab Israeli women, one that does not appear among men.

39 Another possible explanation for the low returns to skill are selection bias with respect 
to the entry into the labor market itself. The bias is due to the fact that the potential wage 
of non-employed individuals is unobserved. There is no simple solution to this problem and 
the solution usually adopted is based on an adjustment suggested by Heckman (1973), in 
which the probability of entering the labor market is estimated in the first stage and then 
that estimate is used as a weight in the wage equation in the second stage. The difficulty is 
that this requires an instrumental variable that is correlated with the probability of entering 
the labor market but not with wages. A different solution is based on partial identification 
methods (Blundell, Gosling, Ichimura, & Meghi, 2007), although it is also suffers from 
problems that have no straightforward solution.
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Figure 18. Returns to skills: Percentage increase in hourly wage 
due to an increase of 1-standard deviation in skill level 
Controlling for formal education and observed characteristics,  
(standard deviation)
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The return to experience among the Arab Israeli population is also low. Figure 
19 shows the path of wages over a working life. The return to experience 
in the Jewish population is high relative to the OECD countries while it is 
particularly low in the Arab Israeli population.40 This remains the case for 
both men and women and also for workers with a post-secondary education 
(see Appendix Figure 5 and 6).41 In all of these comparisons, it was found 
that the return to years of experience in the Arab Israeli sector is very low.42 
Possible partial explanations may be: 1) The opportunities to obtain skills in 
occupations that are common in the Arab population are limited, hence their 
wages do not rise substantially over the years; 2) The Arab Israeli population 
is not appropriately compensated for their skills;43 3) The measurement for 
the returns for experience maybe downward biased due to a cohort effect 
— an ongoing improvement in the employment characteristics of the Arab 
Israeli population which may be masking the true returns for experience. 
In any case, these findings raise considerable concern that the Arab Israeli 
population is not realizing the full potential of their skills in the labor market.

40 The figure is calculated on the basis of the non-parametric regression described in 
Figure 1. The regression is calculated in the first stage by estimating a typical Mincerian 
equation without a variable for age or experience. In the second stage, a non-parametric 
regression is calculated based on B-splines using the residuals from the first-stage wage 
equation on the log hourly wages variable. Experience is calculated as age less number of 
years of schooling less 6. For non-Haredi Jews, we subtracted two years of military service for 
women and three for men. From that estimation we omitted immigrants who arrived after 
the age of 18 due to the difficulty in calculating their years of experience.

41 These figures show the average return to a year of experience for the first 25 years of 
experience in the labor market. 

42 This finding is well-documented in the literature. See, for example, Yashiv and Kasir 
(2013).

43 Low returns for experience was also measured for occupations and industry (relative to 
non-Haredi Jews).
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Figure 19. Wage development by years of experience
Index, controlling for observable characteristics, Israel and selected OECD 
countries
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Discussion and conclusions
This study focuses on the group of workers identified as highly skilled in the 
OECD Survey of Adult Skills and examines their employment characteristics, 
wage levels, and integration into occupations that demand high skill levels. 

The survey data show that the skill level and education of skilled 
workers in Israel are not high relative to other countries, but that they use 
their abilities to a greater extent than their counterparts in other OECD 
countries. Their success in the labor market is reflected in, among other 
things, their high rate of employment in high-paying industries and their 
relative absence from industries that do not require high skill levels and in 
which wages are low. The result is that wage gaps between Israel and other 
countries narrow at higher skill levels, and the wage gaps among highly 
skilled workers are relatively small, particularly among men. In contrast, an 
international comparison of low-skilled workers shows large wage gaps that 
cannot be explained by characteristics such as skill, education, age, or family 

State of the Nation Report: Society, Economy and Policy 201936



Returns to Ski l ls in the Israel i  Labor Market

status. The success of skilled workers in Israel is also reflected in work place 
satisfaction. In particular, dissatisfaction among highly skilled workers in 
Israel is uncommon, even when various adjustments are made. 

Brand (2018) shows that the share of workers identified by the PIAAC 
survey as having a particularly high level of skills is lower in Israel than 
in other countries. Therefore, a possible reason for the success of skilled 
workers in Israel is related to their scarcity in the local labor market, 
alongside the competition for those workers with the high tech industries.44 
This can also help to explain the poor results for unskilled workers in the 
labor market. Brand (2017; 2018) describes the large-scale integration of 
skilled workers in high tech and the weak connection between that sector 
and the rest of the economy. The Bank of Israel (2019b) shows that Israel 
is characterized by a low share of engineers and technological workers in 
the non-high tech sectors. Since highly skilled workers are considered to 
be a factor of production that complements less-skilled workers, it may be 
that their scarcity outside high tech helps to explain why the wages of low-
skilled workers are low relative to their counterparts in other countries. 
Another possible explanation is related to the high share of low-skilled 
workers in the Israeli labor market.45  The access to cheap labor makes it less 
worthwhile to adopt advanced technologies and it may be that this situation 
perpetuates low wage levels.46

The successful utilization of human capital for high-skilled workers 
in Israel points to the need to focus attention on low-skilled workers. On 
the one hand, this group has relatively high levels of education but, on the 
other hand, it was found that these workers are characterized by a low 
return to university education. In other words, these workers require a 
more comprehensive solution, such as improvement in the early stages of 
education or solutions involving vocational training. 

44 Bank of Israel (2106) finds a negative and statistically significant relationship between 
a country’s numeracy skill level and the return to skill and calculates an elasticity of -2. 
In other words, an increase of 1 percent in a country’s skill level reduces the return in 
that country by 2 percent. The researchers explain this by the fact that the scarcer a skill 
becomes, the more expensive it will be.

45 See, for example, Figure 4 in Brand (2018), p. 114.

46 The capital-to-GDP ratio in Israel is only about 74 percent of the OECD average and the 
rate of local investment is lower than in most of the developed countries. See the discussion 
in Brand (2017).
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The picture that emerges from the findings on the Arab Israeli population 
is of particular concern. Specifically, there is concern that this population 
is not fully using its skills in the labor market. Nonetheless, it should be 
mentioned that the Survey of Adult Skills carried out in 2014–2015, as 
well as more recent studies, point to the increasing integration of Arab 
Israeli women in higher education and to an improvement in employment 
opportunities for women (Gharrah, 2016; Fuchs, 2018). Therefore, there may 
be room for cautious optimism as to future developments. 
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Appendix

The skill index

This section describes the methodology for comparing the skill levels of 
participants in the Survey of Adult Skills. 

We define the basic skill level S of individual i as the simple average of his 
scores in the numeracy section and the literacy section of the survey:47  

Since there is negative correlation between the skills measured in the survey 
and the age of the respondent and since the age structure in Israel differs 
from that in other developed countries, we normalize the basic skill level 
Si according to the respondent i’s age group a, using ten age groups (in the 
16–65 age range), in the following manner:48 

where  represents the average score of the OECD countries in the sample 
and in the relevant age group. Thus, the standardized score for individual i 
is defined as follows: 

where  is the standard deviation of the scores of the OECD countries for 
the relevant age group. In a similar manner, the average basic skill level in 
country c, adjusted for age, relative to all of the sample countries (the OECD 
countries) in terms of standard deviation, is defined as follows: 

where         is the average score for the relevant age in country c and Zca is the 
standardized score for country c.

47 The survey includes an additional section on problem solving in a technological 
environment that measures computer literacy. Since there are countries for which this 
section is not included in the survey, we will only relate to the literacy and numeracy scores. 
The results are not sensitive to the omission of this part of the survey.

48 For some countries, the age variable is not continuous, but is aggregated into five-year 
age groups.
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Indices of employment quality and the weighted level of 
education

We calculate the wage w for each occupation o over n OECD countries (in 
terms of standard deviation):49 

where woc is the average wage in occupation o in country c.      is the average 
wage and  is the standard deviation in country c. 

 
Similarly for economic sector b: 

where wbc is the average wage in sector b in country c. 

The index of occupation quality d for an individual employed in occupation 
o and in sector b is defined as:

For simplicity we focus on the standardized score of index j in quintile q:

In a similar manner, we define the index for education level s: 

For each education category (c=20 categories), we calculated the wage in 
country c (in terms of standard deviation):

We focus on the standardized score of index s in quintile q:
 

49 Occupation and economic sector on the two-digit level.
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Appendix Figure 1. Returns to skills: Percentage increase in 
hourly wage due to increase of 1-standard deviation in skill level
Without controlling for formal education, (standard deviation)
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Appendix Figure 2. Work place satisfaction for workers in 
occupations that do not require a college education
Share of those who expressed work place satisfaction
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Appendix Figure 3. The link between skills and higher education
Ages 25-44, percent of explained variance
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Appendix Figure 4. The link between skills and higher education
Ages 25-44, regression slope, (standard deviation) 
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Appendix Figure 5. Average returns to skills for job experience
Annual average returns for the first 25 years of experience,  
(standard deviation)
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Appendix Figure 6. Average returns to skills for job experience 
for workers with post-secondary education 
Average returns for the first 25 years of experience, (standard deviation)
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