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A B S T R A C T

The rise in inequality in most industrial countries has drawn attention to the social and economic
processes underlying it. This study examines how changing educational attainment and em-
ployment patterns of women (mainly) are impacting households’ income distribution, with Israel
as a case study. The level of income inequality in Israel, which is one of the highest in the Western
world, has risen significantly in recent decades, along with a rise in education and labor force
participation, especially among women. Using counterfactual analysis of the Theil index between
the years 1983 and 2008, our findings show that the share of highly educated households has
soared, together with a rise in the share of fulltime dual-earner households. There has also been
an increase in the share of doubly fortunate households: both highly educated and fulltime dual-
earner. All these changes have contributed to the rise in income inequality. The study emphasizes
the importance of the joint change in educational attainment and participation level as an im-
portant mechanism behind the rise in income inequality.

1. Introduction

The rise in income inequality in most industrial countries has drawn attention to the social and economic processes underlying
changes in income distribution (Bryan and Martinez, 2008; Fortin and Lemieux, 1997; Frank, 2009; Gottschalk and Danziger, 2005;
Hyslop, 2001; Kimhi and Shafir-Tidhar, 2012; Morris and Western, 1999; Neckerman and Torche, 2007). The industrial and economic
transformations that most Western labor markets have experienced have been deemed significant determinants of the rise in in-
equality; however, important family demographic changes in many countries may also have contributed to inequality patterns (Breen
and Salazar, 2011; Esping-Andersen, 2007; McCall and Percheski, 2010; McLanahan and Percheski, 2008; Schwartz, 2010). Among
these are changes in marriage patterns and women's employment, which are related to the rise in education in most industrial
countries, more for women than for men.

This rise, along with changes in women's economic behavior, have brought about an increase in educational assortative mating
(Schwartz and Mare, 2005), which is conceived of as contributing to the rise in inequality and thought to have caused increasing
polarization between households in which couples are highly educated and have access to higher income and those in which they
have low education and worse market prospects (Esping-Andersen, 2009; Breen and Salazar, 2011). While the few studies that have
examined this issue did not find consistent results, it has been suggested that the effect of educational assortative mating on in-
equality depends on institutional arrangements such as labor market regulations of the specific country (Breen and Andersen, 2012;
Breen and Salazar, 2010, 2011).
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Although the educational composition of households has important implications for their economic standing, there is much
variation in labor force participation patterns, especially of women, within as well as across educational groups. While education is
positively related to women's labor force participation, there is a large variation in women's employment patterns and types of
occupation even within educational groups. It is therefore important to consider women's working patterns in any attempt to explain
household inequality patterns (Schwartz, 2013). A few studies have examined the contribution of women's participation in the labor
market and the contribution of educational assortative mating to the rise in income inequality (e.g., Greenwood et al., 2014).
However, no attempt has been made to examine the joint effect of changes over time in both the educational composition of
households and couples' employment patterns on households' income inequality.

Moreover, less attention has been paid to the overall changes in the educational composition of households than to the similarity
or dissimilarity between the spouses in their level of education. The current study contributes to filling this void by examining
whether and how changes in the composition of households in terms of couples' education and their patterns of labor force parti-
cipation have contributed to the rising income inequality level in Israel. We argue that with the expansion of higher education and the
rise in women's labor force participation, variation within educational groups in terms of work activity, especially of women, grew as
well. As Breen and Salazar (2011) claimed, within-group inequality, especially among highly educated households, is growing with
the diversification of higher education. Accordingly, we see the rise in inequality as a product of not only rising educational similarity
among couples or women's work activity, but rather the combination of both.

Our study focuses on Israel, in which income inequality is high compared to all other OECD countries, having risen significantly in
recent decades (Ben-David, 2003; Kimhi, 2012; OECD, 2012). At the same time, educational attainment has increased dramatically
(Shavit and Bronstein, 2011; Stier and Herzberg-Druker, 2017), and women's labor force participation has risen continuously (Ben-
David, 2015; Bental et al., 2017; Kraus, 2002; Mandel and Birgier, 2015; Stier and Herzberg, 2013). Moreover, highly educated
women's attachment to paid employment has increased, and while in the past many of them worked part-time in traditional female-
dominated occupations, this is no longer the case (Stier and Herzberg, 2013). These changes make Israel an interesting case study to
probe for the determinants of income inequality.

The study adopts a model proposed by Breen and colleagues (Breen and Andersen, 2012; Breen and Salazar, 2010, 2011) to
investigate the effects of changes in education and households' participation level on the rise in income inequality in the last 30 years.
We extend this model by focusing on changes in household composition in terms of work activity of household heads and their
educational level. Since changes in education and in women's employment in Israel do not differ substantially from changes in other
Western countries, in many aspects we find the Israeli situation to be a good case-study for our investigation.

The paper is organized as follows: First we describe the mechanisms behind the rise in income inequality and how scholars have
tied demographic family patterns to that rise. Then we address the Israeli case and describe the changes in income inequality,
educational composition of household heads and spouses, and their labor force participation. Next, we describe the data and
methods. As will be outlined in this section, we base our analysis on decomposing the Theil index that measures income inequality.
This index is composed of several components: the proportions of specific groups (e.g., educational groups), their average income,
and within-group inequality. Using three different counterfactual analyses, we try to assess the contribution of changes in each of
these components to the rise in income inequality. Our primary method is to examine the level of income inequality while holding
two of the three components of the Theil index constant at their earlier values (1983) and setting one of them at its later value (2008).
(See also Breen and Andersen, 2012; Breen and Salazar, 2010; Breen and Salazar, 2011; Grotti and Scherer, 2016; Hu and Qian,
2015). Two other methods are employed in order to assess the conclusions derived from the counterfactual analysis. The first is to fix
the proportions of groups at their earlier value and set the other two components at their later values (2008) (Hu, 2016); the other
method fixes the different components at their earlier value and changes them step by step. Following the presentation of our data
and methods, we set forth the analyses and results. The findings show that the contribution of the changes in educational composition
and the joint patterns of education and employment substantially affect the rise in income inequality. We conclude with some
explanations of the findings and their implications.

1.1. Family demographic changes and income inequality

Rising income inequality as well as transitions in family behavior and the spread of new family patterns have been previously
examined as being related to each other (Breen and Salazar, 2011; Esping-Andersen, 2007; Hyslop, 2001; Kollmeyer, 2012; McCall
and Percheski, 2010; Nielsen and Alderson, 1997; Plaut and Plaut, 2015; Schwartz, 2010; Torche, 2010; Western et al., 2008).
Specifically, McCall and Percheski (2010) suggested that in addition to the economic perspective, sociological aspects, especially
family-related ones, must be taken into account when examining the rise in income inequality.

Esping-Andersen (2007) argued that three main family demographic changes have affected income inequality in Western
countries. First, family patterns are changing, and a significant increase in single-parent households is evident in many countries.
Since women whose income is low head a high percentage of those households, this change may substantially affect inequality across
households. Second, assortative mating has increased, so that many households now have two partners on the same education level.
Consequently, highly educated households generate higher earnings than less educated households (Breen and Salazar, 2011). Third,
rising rates of women's participation in the labor force have also been alleged to contribute to rising income inequality levels. This
tendency is coupled with the rise in women's educational attainment and a consequent change in their occupational status (McCall
and Percheski, 2010).

Kollmeyer (2012) empirically tested Esping-Andersen's (2007) hypothesis. Specifically, he examined patterns of income in-
equality in 16 countries, focusing on women's participation in the labor market, educational assortative mating, and the increase in
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single-parent households. The impact of these three changes on income inequality was measured by the Gini coefficient based on
households' disposable income. Kollmeyer reported that the rise in single-parent households exacerbated income inequality in all
countries; also, the effect of educational assortative mating on inequality varied across countries, whereas the rising share of women
in the labor force reduced inequality in all of them. These results suggest that these family demographic changes must be considered
together, as each affects the level of inequality differently. In other words, it is not just a matter of changes having occurred in
educational assortative mating and in women's participation in the labor market. Therefore, we focus on the concomitant processes
that aggravate inequality, which in our view have occurred mainly because the changes in women's employment have taken place
more (and in different ways) among the highly educated than among the less educated.

1.2. Households’ educational composition and educational assortative mating

The effect of education on the income level and economic wellbeing of individuals and their households is well documented.
Education generally is associated with better opportunities in the labor market and higher wages. Moreover, women's education is
correlated with wages, but also with the selection of women to paid employment (Hout, 2012). Consequently, as the educational level
of household heads rises, so does household income. Another well documented behavior is assortative mating, where individuals tend
to marry their like in terms of education and other social traits (Mare, 1991; Kalmijn, 1991). It has been suggested that the trend
toward this marriage pattern has intensified with the expansion of educational attainment, and still more with the blurring of gender
roles (Blossfeld, 2009; Oppenheimer, 1997). In consequence, differences in household income may be a product of mate selection
patterns, as educational assortative mating brings together individuals whose education creates different capacities to generate
earnings (Breen and Salazar, 2011).

Studies on the effect of changes in assortative mating on the income inequality level found variation across countries, indicating
that this effect is context-dependent (Breen and Andersen, 2012; Breen and Salazar, 2010, 2011). For example, Breen and Salazar
(2011) found no association between the increase in educational homogamy and the rise in inequality in the United States. They
suggest that the differences in earnings and levels of education are not captured in their categorization of households and that
educational groups, especially highly educated couple-headed households, have become more heterogeneous in terms of diverse
qualifications, hence earnings potential. Within-group inequality, especially among the highly educated couple-headed households,
has become important and the education level fails to capture it. By contrast, Breen and Andersen (2012) showed that in Denmark the
changes in educational assortative mating and the decrease in homogamous households were associated with an increase in in-
equality. They claimed that the changes in the availability of partners rather than the preferences of Danes for partners with a
particular level of education were the mechanism that propelled the widening inequality in Denmark. The authors argued that labor
market regulation and high levels of female participation in the labor force determined the effect (or lack thereof) of educational
assortative mating on income inequality. They speculated that a more regulated labor market (e.g., as in Denmark) ensures that an
individual's education is more closely related to his or her income, thus educational assortative mating has a greater influence on
inequality in regulated markets.

As mentioned above, the level of educational assortative mating in Denmark has fallen rather than risen (Breen and Salazar,
2011). Moreover, Esteve et al. (2016) have suggested an increase in hypogamic marriage patterns (women are more educated than
their spouses), found in numerous countries, in relation to the increase in the reversal of gender education gaps. These studies suggest
that looking at educational similarity is not sufficient for capturing the heterogeneity within households (Breen and Salazar, 2011;
Schwartz, 2013). Others have suggested the importance of including women's labor force participation (Greenwood et al., 2014;
Schwartz, 2013). Schwartz argued that taking into account women's patterns of participation in the labor force, as well as their
education, was important for understanding the changes in income inequality. This is because a wife's education is not always an
accurate proxy for her earnings. Indeed, it is important to take into account women's patterns of work, as many of them work part-
time or in female-dominated jobs that pay low wages. These patterns might have changed over time, as well as their relation to
education.

1.3. Women's participation in the labor force

Participation in the labor market as well as the effect of women's employment—more specifically, the changes in women's
participation in recent decades—have been examined in relation to inequality. The findings are inconsistent as regards the direction
of the relation between women's employment and inequality. On the one hand, some of the previous work suggests that the changes
in women's employment, especially married women's employment, have had an equalizing effect on income inequality. It was found
that the increase in female earnings as part of the household income has contributed to the rise in family income, especially at the
bottom, as well as to a reduction in income inequality (Cancian and Reed, 1999; Reed and Cancian, 2001). For example, Albrecht and
Albrecht (2007) reported that increased female employment resulted in lower levels of inequality, and Western et al. (2008) found
that among families with children, women's labor force participation had an equalizing effect on income. A recent study on the
contribution of increased female employment to income inequality suggested its equalizing effect as well (Grotti and Scherer, 2016).

However, other studies suggest that women's participation in the labor market contributes more to the income of households that
belong to the higher quintiles of income distribution, and therefore women's employment is expected to contribute to an increase in
the level of income inequality (Esping-Andersen, 2009). Hyslop (2001), using U.S. data from the early 1980s, found that positive
assortative mating in earnings (i.e., spouses' wages and earnings are similar or positively correlated) accounted for about 25% of the
increase in permanent inequality. He also noted that husbands' income plays a minor role relative to wives' income in predicting
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increases in inequality in family earnings (Hyslop, 2001). Similarly, Schwartz (2010) attributed the increase in earnings inequality
among married couples to the increased association between spouses' earnings.

Overall, the inconsistent findings suggest that the effect of changes in women's labor force participation and levels of participation
(part-time versus fulltime employment) on inequality should be further examined. The approach we suggest here—namely examining
the participation patterns in the labor market in conjunction with couples' educational attainment level—may not only determine
whether changes in women's employment patterns have contributed to the rise in income inequality, but also make it possible to
detect under which combination of spouses' educational attainment these changes were most influential on inequality. In other
words, we will be able to determine whether patterns of selection to the labor market are related to the rise in income inequality.

The current study not only addresses the effect of both spouses' participation in the labor market, but also emphasizes the
importance of levels of attachment to paid employment (e.g., fulltime vs. part-time). Based on prior studies in Israel, we expect the
increase in women's participation, which took place more at the upper end of the educational hierarchy, to contribute to an increase
in inequality due to the positive selection into the labor market. We anticipate that differences in women's employment patterns,
depending on education levels, will accelerate inequality. In addition to our main interest in the contribution of the joint changes in
educational and employment composition, we also extend the analysis to include all types of households rather than couple-headed
only (see also Breen and Salazar, 2011; Breen and Andersen, 2012). This is important because there were also changes in the share of
single-headed households, and these households, as mentioned above, are more likely to experience economic difficulties (Albertini,
2008; Elwood and Jencks, 2004; Kollmeyer, 2012; Martin, 2006).

1.4. The Israeli context

The high level of inequality in Israel is attributed largely to changes in the labor market, especially the transition to knowledge-
based technologies and the disappearance of labor-intensive industries that provided jobs for a large part of the Israeli labor force
(Ben-David and Bleikh, 2013; Kimhi, 2012). In addition, the tight regulation of the labor market has relaxed considerably in recent
decades along with privatization, and the labor unions have weakened (Kristal and Cohen, 2007). Moreover, the influx of immigrants
and foreign workers into Israel since the 1990s has affected the job opportunities available to the weakest segments of the Israeli
workforce (Stier, 2006).

From the 1970s to 2008, women's participation in the labor force increased from 29% to 58% for those aged 15 and over, and up
to 83% for those aged 25 to 55 (Israel Central Bureau of Statistics, ICBS, 2011). The change in women's economic behavior is related
to the rise in education. Israel's higher education system has expanded substantially over the past decades. Although changes began in
the late 1970s, the process accelerated at the start of the 1990s with the establishment of regional and private colleges. Stier and
Herzberg-Druker (2017) indicate a rise in the general level of education, but also that women acquired higher education significantly
more than men during this period. In 1983 only 15.7% of Jewish men and 11.7% of Jewish women in Israel had academic education.
By 2008 the rate for men had risen to 30.7%, for women to 37.1%.

Marriage patterns have been examined before in Israel, specifically based on ethnicity and education (Okun, 2001, 2004; Stier and
Shavit, 2003). For example, it was found that educational homogamy is prevalent in Israel, and that it increased during the 1980s and
1990s (Stier and Shavit, 2003), most likely due to the rise in education levels at that time, as well as marriage postponement until an
older age.

Another important change is associated with the transition of Israel's welfare system from a supportive, universalistic system to a
more targeted one (Doron, 2003). This change mainly affected vulnerable groups who had previously relied on income maintenance
and other sources of support; the outcome was an increase in poverty in Israel in general, among low-wage workers in particular.
Unskilled workers were forced to take low-paying jobs, mostly as contract employees. Hence the rise in education and the new market
opportunities open to the highly educated on the one hand, and the vulnerable position of the less educated and less skilled on the
other, may both have contributed to income inequality in Israel (Ben-David and Bleikh, 2013; Kimhi, 2012; Stier and Herzberg,
2013). All the changes in recent decades have made Israel an interesting case study for the relation between family demographic
changes, specifically changes in the educational composition of households and participation patterns, and income inequality.

The current study focuses on the combined effect of the educational composition of heads and spouses (where they exist), which
produces different educational compositions of households, and women's employment on income inequality. Since women's labor
market participation rate and their employment patterns are related to their education (Stier and Herzberg, 2013), we study the
variation in levels of employment (e.g., fulltime vs. part-time). We expect the increase in women's participation to contribute to an
increase in inequality, possibly due to positive selection into the labor market. We also anticipate that differences in women's
participation, depending on education levels, accelerate inequality.

2. Method and data

2.1. Measuring inequality

Measuring income inequality has been extensively discussed, and different researchers have proposed different ways to measure
its various aspects. Our method is based on the Theil index, as suggested by Breen and colleagues (Breen and Andersen, 2012; Breen
and Salazar, 2010, 2011). The Theil index serves as a measure of inequality for two primary reasons. First, it measures overall
inequality—unlike, for example, the P90/P10 ratio, which compares the earnings of households in the 90th percentile of the dis-
tribution with those in the 10th percentile. Second, it is a decomposable index (unlike, for example, the Gini coefficient), and this
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makes it possible to detect changes in inequality between and within specific groups. This feature is important for addressing the
associations between inequality and the suggested family patterns, that is, different groups.

The analyses examine the relation of the Theil index to changes in family structure (e.g., households' educational composition and
women's participation in the labor market). This approach differs from reliance on a comparison of inequality across predetermined
groups only. The Theil index allows us to take into account inequality between and within groups, as well as to calculate the
inequality level overall (Bourguignon, 1979; Breen and Salazar, 2011).

The Theil index is presented in the following equation:
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where xi denotes the ith household income and x denotes the mean income. This calculation is the average of the ratio between the
household income and the mean income, multiplied by the log of the same ratio.

The Theil value for inequality within the jth group (Tj) is defined as follows:
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where xij denotes the ith household income in group j, nj denotes the number of cases in group j, and xj denotes the mean income of
group j.

Equation (3) shows the decomposition of the Theil index into a between-group and a within-group component:

= +T P
x
x

x
x

P
x
x

T
¯

ln
¯ ¯j

j
j j

j
j

j
j

(3)

Groups are defined for the categories of each demographic variable and are indexed as j, so that xj is the mean income in group j,
Pj is the proportion of each group of the suggested family patterns, and x is the overall mean income of the sample. The term Tj is the
Theil value for inequality within the jth group as defined in Equation (2). Using the between-group and within-group inequality
components of the Theil index will make it possible to ascertain the extent to which family patterns contribute to income inequality.

2.2. Counterfactual analysis

The contribution of family changes to the rise in income inequality level can be assessed by counterfactual analysis. We examine
the level of income inequality holding two of the three components of the Theil index constant at their earlier values (1983) and
setting one of them at its later value (2008). In this way it becomes possible to answer the question as to what would have happened
to income inequality if only one component (level of education of households) had changed while the other two components (income
of households and inequality within households) had remained at their 1983 values. This approach yields an accurate measure of
change over time. To better explain the analytical approach, we use the model to demonstrate three counterfactual analyses, wherein
households are classified into groups on the basis of the education level of the spouses in the household: each spouse has one of three
possible levels of education, hence a total of nine groups for couple-headed households. In addition, each single-headed household is
classified into one of three educational levels; this is done separately for men and women household heads. This adds up to six
different groups of single-headed households (education by gender) and nine different groups of couple-headed households.

Equation (4) represents the first counterfactual analysis, where only Tj (the within-group Theil index based on the level of
education) takes its later value (2008). This is denoted as Subscript 2. Subscript 1 indicates the earlier period (1983), and in this
counterfactual analysis the proportion of each group defined by level of education in 1983, pj, as well as the mean income of each
group based on level of education in 1983, x̄j, are kept at their 1983 levels. Equation (4) calculates the level of inequality in 2008 if
nothing had changed except the level of inequality within groups based on level of education. In this counterfactual we ask what
would have happened to the level of income inequality if only inequality within groups (e.g., within households with the same level
of education) had changed between the two time points.
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Equation (5) represents the second counterfactual analysis, where only x̄j, that is the groups' mean income, takes its value in 2008.
This is written as Subscript 2. Subscript 1 indicates the earlier period (1983). Equation (5) calculates a level of inequality in 2008 if
nothing had changed except the groups’ average income based on level of education. In this counterfactual we ask what would have
happened to the level of income inequality if only income level changes had occurred between the two time points.
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Equation (6) represents the third counterfactual analysis, where only pj (proportions of groups) takes its later value (2008). This is
written as Subscript 2. Subscript 1 indicates the earlier period (1983). Equation (6) calculates the level of inequality in 2008 if
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nothing had changed except the groups’ proportions based on level of education. In this counterfactual we ask what would have
happened to the level of income inequality if changes had occurred only in the educational composition of household heads and
spouses (where they exist) between the two time points.
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Equation (6) addresses the study's main question.1 Because pj represents the proportion of all households of the jth type, changing
the pj values reflects the changing distribution of households across types that are based on the educational composition of
households, and that is how we examine the contribution of changes in the educational composition of heads and spouses of
households (as well as the concomitant changes in education and participation) to the rise in income inequality.

We used two additional counterfactual approaches in order to confirm the results of the well documented method described
above. The first is an approach presented by Hu (2016), which suggests comparing the actual level of income inequality in 2008 with
the counterfactual level under the condition that the proportions of groups did not change to their 2008 values, but the other
components (mean income and Theil within-group) did change. This counterfactual refers to the question as to what the income-
inequality level would have been in 2008 had the proportions of groups remained at the 1983 values. In this counterfactual we
examine Israeli society in 2008, taking into account what would have happened in terms of groups' mean income and within-group
inequality; and we ask what the income-inequality level would have been had the level of households’ education and the combined
educational attainment and participation level remained at their 1983 values.2

In addition to comparing the two approaches as suggested by Hu (2016), we used cumulative counterfactual decomposition3 to
examine the contribution of the three components of the Theil index calculation (groups’ mean income, within-group inequality and
proportions of groups) to the rise in income inequality with the aim of validating our conclusion. In this analysis, we examine the
contribution of each component to the rise in income inequality in steps. In the first step we examine the difference between the 2008
observed Theil index and the counterfactual level, in which the proportions of groups as well as the mean income of the groups are at
their 2008 values and only the Theil within-group remains at its earlier value (1983). In the second step we calculated the coun-
terfactual Theil index where the proportions of the groups were set at the 2008 values and the mean income as well as the Theil
within-group at the 1983 values. In the third step we examined the difference between the second counterfactual and the level of the
1983 observed Theil, which represents the contribution of the changes in the proportions of groups to the rise in income inequality.
Using this approach, we are able to isolate the contribution of each Theil index component to the level of income inequality.

2.3. Data

The study is based on Israeli census data, collected by the Israel Central Bureau of Statistics in 1983 and 2008. The sample was
restricted to household heads and spouses (where they existed) (based on the Israel Central Bureau of Statistics' definition) in the age
range 25–64. Excluding households in which one or both spouses are not of working age is necessary since we address participation
patterns, not households' educational patterns alone.4 Households’ datasets were based on the role of the individual in the household
as detailed in the census data. The role was defined by the Israel Central Bureau of Statistics and was usually decided based on the
highest wage earner. All households lacking data on any of the variables in the model (household income, education and partici-
pation of spouses) were excluded from the sample as well.5 The 1983 sample is 78,326 households (78% couple-headed, 22% single-
headed); the 2008 sample is 196,406 households (72% couple-headed, 28% single-headed6).

2.4. Variables

Income variable – Income was defined as the total household gross income.7 In all calculations of inequality a standardized income

1 Although Equation (6) addresses the study's main question, Equations (4) and (5) will make it possible to determine whether other factors also
contributed to the change in inequality.

2 The level of mean income as well as the Theil within-group increased between the two time points in most groups. Therefore examining this
approach is essential to our understanding of the mechanism underlying the rise in income inequality and its relation to the changes in households'
educational composition and the joint distribution of educational attainment and households' participation. For details, see Appendix B, Tables B1
and B2).

3 We thank an anonymous reviewer for providing us a detailed description of this approach.
4 Levels of inequality were also calculated without the age limit, for the entire available sample. The results were similar to what we found in our

main analysis, which includes the working-age population only.
5 In 1983, 48% percent of households were excluded due to missing data. However, for 2008 we excluded only 17% of all households. For our

results we conducted a sensitivity analysis, which uses income surveys rather than census data, and the results of the analysis were of the same
pattern. Therefore we deemed it appropriate to use our 1983 data even though quite a large sample was excluded. Likewise, the calculated income
inequality level and its patterns based on the census data proved similar to the official income inequality measures that are published in world
comparisons, such as the OECD and the World Bank data; so again, we found our data suitable for use.

6 A single-headed household is in fact one whose head lives without a spouse irrespective of children living in it. In 1983, 7% of all households
were single-headed with children; 15% of all households were single-headed without children. In 2008, 11% of all households were single-headed
with children; 17% of all households were single-headed without children.
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was used – household income was divided by the square root of the number of people in the household.8 The decision to use
household gross income rather than income from work, as suggested in some studies (e.g., Breen and Salazar, 2011), is essential in
this model since we examine employment patterns of households and not just educational assortative mating. Some studies use
households’ disposable income to trace the patterns of income inequality, as this takes into account regulation and tax policies that
may affect income inequality (Breen and Andersen, 2012). Unfortunately, disposable income is not available in our 2008 census data.
However, a sensitivity analysis based on income surveys that used the household disposable income variable suggests similar results
to our analysis, although the income inequality level was lower than when calculated based on gross household income.

Education – Educational composition of households was defined according to the highest certificate earned by both spouses or by
the single head of the household. The education of each spouse was first categorized into one of three levels (low—secondary
education without matriculation or below; medium—secondary education with matriculation and postsecondary nonacademic
education; high—academic education).9 Then nine combinations of household educational categories were created for couple-headed
households and six combinations for single-headed households (three for men x three for women).

Participation in the labor market and intensity of employment – This variable is based on the household head's level of participation in
paid employment (fulltime, part-time and non-employment for either partner in the case of couple-headed households, and for the
household head in the case of single-headed households; examples are both spouses work fulltime; man works fulltime and woman
works part-time; etc.). This results in 15 groups: nine combinations for couple-headed households based on three levels of partici-
pation (fulltime, i.e., 35 weekly working hours or more; part-time, i.e., from 1 weekly working hour to 34 h; and not employed) and
six groups for single-headed households based on the three levels (e.g. single men-headed households in which men work part-time;
single women-headed households in which women work fulltime).

3. Results

We begin our analysis with a descriptive view of the changes that occurred in family patterns and income inequality in recent
decades in Israel. Table 1 presents the rate of educational assortative mating, proportion of dual-earner households, proportion of
fulltime working dual-earner households, proportion of single-headed households, and level of income inequality, at two time points:
1983 and 2008. The rate of educationally homogamous couples declined from 70.6% of all couple-headed households in 1983 to 61%
in 2008.10 Overall, the rate of households headed by couples on the same educational level out of all households in Israel declined
from 54.8% to 43.8% in the investigated period. At the same time, the proportion of dual-earner households increased from 36.6% of
all households in 1983 to 44.6% in 2008. The proportion of dual-earner households in which both spouses worked fulltime rose from
17.8% of all households in 1983 to 27.7% in 2008. The rate of male single-headed households increased from 6.7% of all households
in 1983 to 9.9% in 2008. The rate of female single-headed households increased from 15.7% of all households in 1983 to 18.3% in
2008. The Theil index shows that income inequality increased between the two time points, as expected: from 0.2651 in 1983 to
0.3158 in 2008.

In Table 2 we report the Theil index and its decomposition into a within-group component and a between-group component based
on our calculations on the selected sample that was used throughout the entire analysis. This analysis addresses the contribution of
the patterns examined (education, participation and a joint distribution of education and participation) to the understanding of
income inequality in the Israeli context at a single time point. We calculated the index and its components three times, each time
examining different types of household (education, participation, combination of the two). Total income inequality grew between
1983 and 2008 mainly because of increasing within-group inequality.11 However, the between-group component, when the groups
were based on households' educational composition, increased in the investigated period from 21.9% to 26.5%. That is, households'
educational composition's share of total inequality grew. Moreover, this emphasized inequality rather more than the between-group
components based on participation, which did not change in the given period (20.5% in 1983 and 21% in 2008). The between-group
components, based on both education and participation, increased between the two time points (31.6% in 1983, rising to 34.3% in
2008). Moreover, at both time points they made a larger contribution to overall inequality together than separately.

These results suggest that changes in education, and education and participation taken together, contributed to the understanding
of the explained portion of income inequality. Therefore, it would be useful to examine changes in those family patterns and their
contribution to the rise in income inequality. The main question is whether changes in the joint distribution of education and
employment contributed to the rise in income inequality, and therefore we focus on the joint distribution. However, since most
previous research examined educational assortative mating alone, we begin our analysis with an examination of this.

7 The gross household income is pre-tax total income including earnings and allowances.
8 The use of standardization is a common technique. For example, see Breen and Andersen (2012); Breen and Salazar (2010), 2011.
9 Education level was measured based on a more sensitive definition: each spouse was categorized by five education levels. The results were the

same, and since in our examination of changes in participation and education we are required to use the less detailed categorization, we decided to
use it throughout the analysis.

10 Analyses also indicated a decrease in educational assortative mating, based on a more detailed categorization of education.
11 An increase in the level of within-group inequality between the two time points suggests that the heterogeneity of the groups has increased. For

instance, when the Theil index is calculated based on education groups, and the within-group inequality level is higher than it was at the earlier time
point, it means that the educational groups are more heterogeneous in terms of their household income than they were before.
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3.1. Educational composition of households – what has changed?

Regarding changes in educational composition of households in Israel, the first row in Table 1 shows that the proportion of
education-homogeneous households declined in the investigated time period. As was found previously, this pattern of decrease in
educational assortative mating is not unique to the Israeli marriage market and some countries have experienced this kind of pattern
before (Breen and Andersen, 2012; Esteve et al., 2016). This circumstance led us to examine overall changes in households' edu-
cational composition, not just in educational assortative mating. All households’ levels of education are presented in Fig. 1, which
shows that the most prominent change is the increase in highly educated households. In 1983, only in 7% of all households did both
spouses have an academic degree. By 2008, 16% of all households had high-educated heads; at the same time, the proportion of low-
educated households declined from 41% in 1983 to 17% in 2008. This trend reflects the rise in educational attainment during that
period, which was more pronounced for women than for men (Stier and Herzberg-Druker, 2017). Because more women gained higher
education, many such had to marry men with lower levels of education (see Esteve et al., 2016). Indeed, over time the rate of
households in which both spouses have higher education levels (medium and high) and those in which women are more educated
than men rose.12 The education levels of single household heads rose – again, higher for women than for men. For example, the
proportion of high-educated single men-headed households rose from 2% in 1983 to 3% in 2008. For high-educated single women-
headed households, the rise was from 3% to 6% in the same period.13

3.2. Educational composition of households – counterfactual analysis

Panel A in Table 3 presents the results of the counterfactual analysis, with the aim of showing what would have happened to the
total between-household and within-household inequality had two out of three components of the Theil index remained constant at
their 1983 values, but with the third component set at its 2008 value. This analysis generates the expected level of inequality for

Table 1
Changes in educational assortative mating, dual earner households, and inequality, by year, household heads, in the 25–64 years age range.

1983 2008 Change in %

Educationally homogamous households as a percent of all couple headed households 70.60% 61.00% −14%
Educationally homogamous households as a percent of all households 54.80% 43.80% −20%
Dual-earners households as a percent of all households 36.60% 44.60% 22%
Fulltime dual-earner households as a percent of all households 17.80% 27.70% 56%
Male-single headed households as a percent of all households 6.70% 9.90% 48%
Female-single headed households as a percent of all households 15.70% 18.30% 17%
Inequality (Theil index) 0.2651 0.3158 19%
N (households) 78,326 196,406

Table 2
Theil index and its components, 1983 and 2008.

Theil Between Within

Education level (based on 3 levels)
1983 observed 0.2651 0.0580 0.2070
In percent 21.9% 78.1%
2008 observed 0.3158 0.0837 0.2321
In percent 26.5% 73.5%
Participation level (work hours)
1983 observed 0.2651 0.0543 0.2108
In percent 20.5% 79.5%
2008 observed 0.3158 0.0663 0.2495
In percent 21.0% 79.0%
Participation and education (3 education levels; work hours)
1983 observed Theil index 0.2651 0.0838 0.1813
In percent 31.6% 68.4%
2008 observed 0.3158 0.1082 0.2076
In percent 34.3% 65.7%

12 Households in which both spouses had a higher education level increased from 7% to 16%; households in which both spouses had a medium
education level increased from 7% to 11%; households in which women were more educated than men increased from 10% to 18%.

13 The mismatch between the overall level of the highly educated and single levels of the highly educated was especially pronounced among
women in 2008. There were fewer highly educated single women than in the overall sample of women in this current research. This mismatch
supports Kaplan and Herbst's (2015) findings on the relation between education and chances of being divorced. They claim that highly educated
women have a lower likelihood of divorce. Indeed, since most single women in 2008 were divorced (rather than never married or widowed), it is not
surprising that the share of women with higher education in single-headed households was lower than the share of highly educated women overall.
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2008, looking at its specific components and at the same time comparing it with the 1983 inequality level.
First, as was described in Equation (4), we ask what contribution the changes in the within-group inequality make to the level of income

inequality. Setting the within-group Theil index (for the different types of households) at its 2008 value, while holding the mean
income and proportion of the population of each group at their 1983 values, shows that the Theil index increased as a function of the
change in within-group inequality from 0.2651 in 1983 to 0.3023 in 2008. Thus, some of the rise in inequality between these two
time points is accounted for by changes in within-group inequality. Second, as was described in Equation (5), we ask what contribution
the changes in the income of households make to the level of income inequality. Changing the mean income of each household type to its
2008 value and holding the within-group inequality and proportions of households at their 1983 values reveals a decrease from
0.2651 in 1983 to 0.0691 in 2008 (see Table 3, panel A, third row). Changes in the groups’ mean income based on education
narrowed income inequality. That is, if the only change that occurred would have been the change in the mean income of the
different types of household, the level of inequality would have been lower than the observed value. Lastly, as was described in
Equation (6), we ask what contribution the changes in patterns of education of households make to the level of income inequality. Changing
the proportions of the different types of households to their 2008 values, while holding the within-group inequality and the mean
income of each group at their 1983 values, reveals a notable increase in inequality: from 0.2651 in 1983 to 0.5075 in 2008. Mainly,

Fig. 1. Changes in level of education, all households, 1983–2008.
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the compositional change in the distribution of different types of household based on their educational levels exerted a substantial
effect on inequality levels in Israel.

Thus, the counterfactual analyses demonstrate that the increase in inequality was associated with a change in within-group
inequality and in the proportions of groups of households based on education. By contrast, the increase in inequality was not
associated with a change in the mean income of different households. In fact, inequality decreased as a function of the change in
groups' income based on education. Our main question was whether changes in households' educational composition contributed to
the rise in income inequality. As shown, the decrease in educational assortative mating and the changes that occurred in households'
educational composition contributed to the rise in income inequality; if that had been the only change we would have experienced
higher levels of income inequality in Israel than those actually observed. This might indicate that had returns to education in the
labor market been the same as in the 1980s we would have experienced even higher levels of income inequality. This is not un-
reasonable since it was found previously that due to the expansion of higher education in Israel, men—and more especially wo-
men—have endured incongruity between their education level and employment outcomes (Bar-Haim et al., 2013; Stier and Herzberg-
Druker, 2017). Moreover, a large proportion of highly educated women work in female-dominated occupations such as teaching,
nursing and social work. In these occupations the returns to higher education are lower than in the professional and managerial
occupations (Stier and Herzberg-Druker, 2017). The rise in income inequality was moderate, according to our first model's findings,
due to changes in the mean income of groups of households.

The results suggest that the contribution of the rise in educational attainment is important for understanding the rise in income
inequality rather than changes in the sorting of households based on education, since the level of educational assortative mating has
decreased in Israel in the investigated time period. An examination of changes in particular parts of the distribution of households
based on education level is presented in Table 3, panel B. In each counterfactual in the table, the proportion of the separate type (e.g.,
homogamous couples only) changed to the 2008 level and the other groups remained fixed at their 1983 values.14

In Table 3, panel B, row 1, we report the consequences of allowing only the marginal distributions of education to change. In this
case, the counterfactual inequality is similar to the level of inequality, as we allow the entire distribution, pj, to change. This suggests
that shifts in households' education level alone would have generated a considerable increase in income inequality. Table 3, panel B,
row 2 shows the consequence of changing the pattern of homogamy. As can be seen, changes in homogamy level had no effect on
income inequality level, as the level of the counterfactual inequality is the same as the level observed in 1983. Table 3, panel B, row 3
suggests what would have happened to the income inequality level if only the education level of couples had changed—namely the
share of different types of couples had changed to the 2008 level, but the single-headed and marginal distribution remained fixed at
the 1983 level. Again, the level of counterfactual inequality is similar to the level of observed inequality in 1983, which suggests that
the changes in couples, and the actual changes in who marries whom, were not the mechanism behind the rise in income inequality.

Table 3
Counterfactual analysis results.

Theil Between Within Size of change % of change explained

A. Sources of change in the Theil index, educational composition of households
1. 1983 Observed 0.2651 0.058 0.207 0.0507
2. Change in within-group Theil 0.3023 0.058 0.2443 0.0372 73.37%
3. Change in mean income 0.0691 −0.0996 0.1687 −0.196 −386.59%
4. Change in proportion of household groups 0.5075 0.2697 0.2378 0.2424 478.11%
5. 2008 Observed 0.3158 0.0837 0.2321
B. Sources of change in Theil index, changes in distribution of Pj only
1. Change in marginal distribution of education only 0.5028 0.2665 0.2363 0.2377 468.84%
2. Change in educational homogamy only 0.2665 0.0624 0.2041 0.0014 2.76%
3. Change in distribution of couples only 0.268 0.0633 0.2046 0.0029 5.72%
4. Change in distribution of singles 0.2679 0.0593 0.2085 0.0028 5.52%
C. Sources of change in Theil index, level of employment and education in households
1.1983 Observed 0.2651 0.0838 0.1813 0.0507
2. Change in within-group Theil 0.2962 0.0838 0.2124 0.0311 61.34%
3. Change in mean income 0.0687 −0.0808 0.1495 −0.1964 −387.38%
4. Change in proportion of household groups 0.5355 0.3209 0.2146 0.2704 533.33%
5. 2008 Observed 0.3158 0.1082 0.2076

14 To understand how we constructed these counterfactual distributions, consider the case in which we allow only the distribution of couple
households to change and keep single-person households fixed at their 1983 distribution. We first construct the 16 cell table of household types—in
the rows there are four options for women (low, medium or high level of education, as well as a row that is without men in order to take into
consideration the single households), and in the columns there are four options for men in the sample. The cell that is the combination of no men and
no women does not exist, and therefore we have only 15 types of households. Then we set the proportions of single-household types at the 1983
level and fill the remainder of the table with the proportions of couple households at the 2008 level. Since the proportions do not add up to 1, we
used the Deming-Stephan (1940) algorithm (also called iterative proportional fitting) to adjust the rest of the table to the marginal distributions.
This is then our counterfactual table. An exactly analogous method was used to form the counterfactual tables in which only the pattern of
educational homogamy changes, the pattern of couples was the only change that occurred, and the case in which the only change was in the
marginal distributions, that is the educational attainment level of households.
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Panel B, row 4 in the table suggests what would have happened to the income inequality level if the singles’ distribution alone had
changed. This answers the question whether the change in the rate of single-headed households is the mechanism behind the rise in
income inequality. Again, the level of counterfactual inequality remained the same as the observed level.

The results of these counterfactuals suggest that the rise in education contributed to the rise in income inequality, as opposed to
changes in the sorting of couples or changes in the share of single-headed households. This leads us to asking how the changes in
education affected the rise in income inequality; by considering the joint changes in education and employment, we might suggest an
answer.15

3.3. Education and participation of households

3.3.1. Changes in patterns of education and employment – counterfactual analysis
Next we turn to the relative contribution of changes in level of education and employment to the increase in income inequality. As

can be seen in Table 3, panel C, the Theil index increased with respect to change in within-group inequality: from 0.2651 in 1983 to
0.2962 in 2008. The change in mean income resulted in a major decrease in the Theil index—from 0.2651 in 1983 to 0.0687 in 2008.
Finally, changing the proportions of the different types of households to their 2008 values, while holding within-group inequality and
mean income of each group at their 1983 values, revealed a considerable increase in inequality: from 0.2651 in 1983 to 0.5355 in
2008.

Our main question concerned the contribution of changes in patterns of households, based on education and participation, on the
level of income inequality. To sum, we found that the changes that occurred both in the level of education and in the level of
participation (as presented in Appendix A) contributed to the level of income inequality. Moreover, we found that the joint changes in
education and employment level contributed to the rise in income inequality as well. These counterfactuals suggested that if changes
in education and employment distribution (separately and together) alone had occurred, inequality would have been higher than it
actually was. In addition, inequality within the different household types was found to contribute slightly to the increase in inequality
between the two time points. However, changes in mean income were found to have a moderating effect on income inequality, that is,
changes in the groups’ mean income led to a decrease in income inequality level rather than an increase. A descriptive examination of
the joint distribution of education and employment patterns of households offers a better understanding of these results.

3.3.2. Changes in patterns of education and employment – what has changed?
We categorized the educational composition of households according to patterns of employment; as reported above, the per-

centage of fulltime dual-earner households changed between 1983 and 2008, and therefore the analyses described here focus on these
households alone. Fig. 2 shows that in 1983 most of the fulltime dual-earner households had low education (41% of households),
whereas in 2008 most of these households (30%) had homogamous high education.

Understanding the changes that occurred in the proportion of each type of households makes it possible to identify the me-
chanisms underlying the relation between changes in educational assortative mating and changes in patterns of employment. Our
analyses suggest that the rise in income inequality reflects a widening of the gap between the strongest and weakest earners. The
increase in highly educated households and the rise in fulltime dual-earner households both contributed to the increase in household
income; but their joint effect—an increase in highly educated fulltime dual-earner households—furthered the rise in inequality still
more. In other words, the rise in inequality can be attributed to the close relation between education and employment, whereby the
highly educated, with better opportunities in the labor market, also increased their engagement in full-time employment.

Changes in the income of groups based on households' education and participation levels were found to have a moderating effect
on income inequality. We suggest that these levels were more related to income level in 1983 than in 2008. That is, education and
participation were a better proxy for income in 1983 than in 2008. These results are in line with Schwartz's (2013) position that
women's education level is not as good a proxy for an individual's income as men's education level is. Further analyses (not shown
here) show a decline in returns to education in terms of households' income for women between the two time points.

3.4. Counterfactual decomposition: alternative methods

In our main analysis, based on previous research (Breen and Andersen, 2012; Breen & Salazar, 2010, 2011; Grotti and Scherer,
2016; Hu and Qian, 2015), we changed one component of the Theil index calculation to the later value (2008) and examined the level
of counterfactual income inequality against the level of observed inequality in the earlier period (1983). Our main interest was the
change in the proportions of groups as compared to the 2008 values and its contribution to the counterfactual income inequality
level. This counterfactual figure answers the question as to what would have happened to Israeli society in 1983 if the level of
households' educational composition had changed to the 2008 level. However, these counterfactuals do not take into account the
interaction between the groups’ mean income and within-group inequality (Tj). We therefore reanalyze the data using the coun-
terfactual approach suggested by Hu (2016) in order to provide further support for our findings. In Table 4 we present the results of

15 The pattern of employment and its association with the rise in income inequality was examined separately as well. The results presented in
Appendix A suggest that changes in employment patterns of households are associated with the rise in income inequality. However, since the main
contribution of this research is the joint changes in educational composition of households as well as patterns of employment, we focus on that in our
results chapter.
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this approach.
This counterfactual analysis answers the question as to what would have happened to the level of inequality if all the components,

except for the proportions of the groups, had changed to the 2008 levels. In this way we can determine what would have happened to
the level of inequality in 2008 in case the educational composition of households and the level of labor force participation had
remained at their 1983 values. Panel A in Table 4 shows the results for the contribution of households’ educational composition to the
income inequality level. The level of the Theil index under this scenario is 0.0993, substantially lower than the observed Theil index
for 2008 (Table 3). This finding suggests that changes in the educational composition of households contributed to the rise in
inequality. If the educational composition of households had remained at its 1983 level, inequality would have been substantially
lower.

Panel B in Table 4 concerns the joint contribution of the educational composition and employment patterns to the rise in income
inequality. The calculated level of inequality was 0.0948 (Table 4, panel B), again substantially lower than the observed 2008 level of

Fig. 2. Level of education in fulltime dual earner households, 1983–2008.

Table 4
Results of Hu (2016) counterfactual approach.

Theil Between Within

A. Sources of change in the Theil index, educational composition of households
Proportion of the groups in 1983, else changes to 2008 0.0993 −0.0996 0.1989
B. Sources of change in the Theil index, level of employment and education in households
Proportion of the groups in 1983, else changes to 2008 0.0948 −0.0808 0.1757
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income inequality. To sum, these results again suggest that the changes in households’ educational composition, as well as the joint
distribution of education and employment, contributed to the rise in income inequality in Israel in the investigated period.

The third counterfactual approach used was the cumulative approach (see Table 5). In the first step we examine the difference
between the 2008 observed Theil index and the counterfactual level, in which the proportions of groups as well as the mean income
of the groups are at the 2008 values and only the Theil within-group remains at its earlier value (1983). This is in fact the contribution
of the within-group inequality to the level of income inequality. The difference between the two is negative, which implies a fall
rather than a rise in income inequality. In the second step we calculated the counterfactual Theil index where the proportions of the
groups were set at the 2008 values and the mean income as well as the Theil within-group at the 1983 values. The difference between
the Theil index in the first and second steps is the contribution of the change in mean income to the rise in income inequality. Again
the effect is negative, which suggests that the change in mean income did not contribute to the rise in income inequality. In the third
step we examined the difference between the second counterfactual and the level of the 1983 observed Theil, which represents the
contribution of the changes in the proportions of groups to the rise in income inequality. As the results indicate, the contribution of
the proportions of groups to the rise in income inequality is substantial. In sum, the contribution of changes in mean income and in
within-group inequality is not in the same direction as the changes in income inequality. However, changes in households’ educa-
tional composition, as well as changes in the joint composition based on education and employment, contributed to the rise in income
inequality in Israel in the investigated period.

To sum, the results of our main counterfactual analysis as well as the other two approaches we have employed in this paper
suggest that the contribution of the changes in educational composition and the joint patterns of education and employment are the
main determinants of the rise in income inequality. The changes that have occurred—primarily the rise in highly educated house-
holds in which both spouses have a stronger attachment to the labor market—were the main important mechanism associated with
the rise in income inequality in recent decades.

3.5. Sensitivity analysis

The results presented here cover all households whose heads are in the 25–64 year age range, and for which data are available on
education, participation in the labor market and household income. This model does not allow controlling for other important factors.
To check our results' robustness to sample selection and income inequality measurement, we operated the same models with different
samples, data and measurements. First, we performed these analyses on samples that excluded Israel's Arab population because they
have a substantially lower education level, lower rates of female labor force participation, and fewer single-headed households.16 We
also limited the sample to include only couple-headed households, and only non-Arab couple-headed households. The same models
were performed on separate datasets that included separate age cohorts (25–44 and 45 to 64) in order to examine different cohorts'
effect on the relationship between family demographics and income inequality. The analyses yielded similar results. Second, we
performed this analysis on income surveys instead of census data, and the results did not change substantially. The analysis of income
surveys enabled us to examine net households' income, which was not available in our 2008 census data. Also, we used the income
survey data and restricted the sample to nonimmigrants from the former Soviet Union, and again the same results were found. Third,
we used a more specific definition of education that includes five levels instead of three, as well as a less detailed definition of
participation that took into consideration whether the heads of households work or not rather than their level of employment. We
have also used years of education rather than the highest diploma received in an attempt to measure the educational composition of
households in a different manner. Moreover, we have examined the models based on the sum of the spouses' labor earnings (when the
household is couple-headed) rather than total household income. Again, the analysis yielded similar results. Fourth, we used a
different income inequality measure, the h (half of the squared coefficient of variation) that can also be decomposed.17 The results of
these counterfactuals are presented in Appendix C. We examined the transitions that occurred in educational attainment and par-
ticipation and concomitant changes for their contribution to income inequality based on a different decomposition of income
measurement, and yet again found the same trends. Inequality was found to increase when changes in households' educational
composition, intensity of participation and concomitant changes in educational attainment and participation were examined.

Table 5
Counterfactual decomposition results, a cumulative approach.

First step - Contribution of Tj Second step - Contribution of X Third step - Contribution of P

Theil Theil Theil

Education −0.0161 −0.2263 0.1917
Employment and education −0.0212 −0.2492 0.2197

16 Sample size restrictions prevent us from examining the models for the Arab population separately from the non-Arab, especially due to the low
levels of education and participation of women at the earlier time point.

17 Breen and Chung (2015) suggest the approach of decomposing the h inequality measurement, and we followed their suggestion. We have also
decomposed the Gini coefficient as was suggested by Fields (2003), although we are aware of the imperfection of these models. The results—not
presented here but available from the authors upon request—were again in the same direction as our main findings.
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4. Conclusions

This paper has asked whether changes in family composition, in terms of the educational composition of spouses and their
employment patterns, have contributed to the rise in income inequality in recent decades, as was suggested in previous research
(Breen and Salazar, 2011; Esping-Andersen, 2007; McCall and Percheski, 2010; McLanahan and Percheski, 2008; Schwartz, 2010).

Using Israel as a case study, we have shown that demographic and behavioral changes in educational matching and specific
employment patterns of household heads within educational groups should be taken into account when investigating the rise in
income inequality. Income inequality in Israel has increased in recent decades, and at the same time changes have occurred in the
composition of households based on the education of spouses and their employment. Our study found that the most prominent
change was the increase in the share of couple-headed households in which both spouses have higher education and work fulltime,
alongside a decline in the share of less educated households. The main findings indicate that this change in household composition
had a significant effect on the increase in inequality.

In fact, the substantial rise in highly educated households has contributed greatly to the increase in income inequality. It is argued
that the highest stratum of the most educated couples has advanced farther from the less educated households. Our findings suggest
that if changes in households' education levels had occurred in a vacuum, the income inequality observed in 2008 would have been
substantially higher. During the period under study, women's participation in the labor force also increased dramatically, whereas
rates of men's participation declined (Kimhi, 2012). While most couple-headed households in Israel have two earners, they still vary
substantially in employment level. Some households have two fulltime earners, others have one spouse (or both) who works part-
time, and still others have only one provider. The effect of women's employment on inequality is thus of great importance, especially
since their work patterns are more varied than men's. Characterization of households by education level as well as participation level
advances our understanding of trends of change in income inequality. It is not just the changes in education but the joint changes in
education and participation that offer us a better understanding of the changes that have contributed to the rise in income inequality.

The rise in women's education and labor force participation, which accelerated the changes in households' education and par-
ticipation patterns, did not cause as significant a change in household income as it should have. Household income increased between
the two time points for highly educated households. At the same time, however, the returns to women's education in terms of
household income declined. It is suggested that the positive selection of women to higher education and to the labor force declined
from 1983 to 2008 with the expansion and variation of higher education. Consequently, more women had higher education in 2008
and more participated fulltime in the labor market, but they found employment in positions that did not match their education level
and offered relatively lower wages (Stier and Herzberg-Druker, 2017). In consequence, their households did not benefit as they
should have from their level of education, as men's did.

Our results stand in contrast to those of previous studies that investigated the contribution of educational homogamy to income
inequality (Breen and Andersen, 2012; Breen and Salazar, 2010, 2011). Breen and associates suggested that educational assortative
mating contributes more to income inequality in more regulated labor markets than in less regulated markets. Our findings un-
derscore the fact that it is not educational assortative mating per se that propels income inequality, but rather the education and
employment composition of households and the contemporaneous changes in them. It is clearly the case that households with
different levels of education differ in their employment patterns due to the better opportunities open to the highly educated in the
Israeli labor market. However, before we can draw such general conclusions, similar analyses should be conducted across various
market types. Moreover, although a decrease in educational assortative mating has been documented in Israel as well as in other
countries (Esteve et al., 2016), a large share of the population still marries partners that are close to themselves in their educational
levels. At the same time there is much variation within similar educational groups (as is the case across groups) in the employment
patterns of couples. Future studies should follow these trends in educational and employment matching of couples and examine
which patterns are becoming more prevalent and what the consequences are for income inequality. By taking into consideration our
approach, which emphasizes the inclusion of all educational groupings, it is possible to provide a more accurate picture of the process
of change in couples’ behavior and its effect on inequality.

Our purpose was to examine how family demographic changes contributed to the rise in income inequality. Our findings indicate
that the changes that occurred in Israel and are described here were indeed an important accelerator of the changes in income
disparities, and that other changes, such as in the level of households’ income, were the moderators in that process. While it is not
entirely clear whether the Israeli labor market is unique or representative of a Western labor market, the findings draw attention to
the possible consequences for income inequality of educational expansion and increased participation. This study suggests a relation
between the reduction in gender inequality, in terms of employment and education gaps, and income inequality. Women have
become more educated and have increased their commitment to the labor market. These changes were found to have contributed to
the rise in income inequality by causing a polarization of households, which was one of the mechanisms behind that rise. Since the
narrowing of gender inequality in aspects of education and patterns of employment is not unique to Israeli society, future research
should examine these two phenomena from a comparative perspective in other countries.
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Appendix A. Participation in the labor market: what changes occurred and counterfactual analysis

Changes in households’ participation levels in the given period are presented in Figure A1. The most salient change is the increase
in fulltime dual-earner households. In 1983 both spouses worked fulltime in only 18% of all households. By 2008, 28% of all
households had two fulltime earners, while the proportion of the male-breadwinner type of households, where women did not work
at all, had declined from 30% in 1983 to 13% in 2008. A minor change can be detected by comparing households in which men
worked fulltime with those in which women worked only part-time: the share of the latter declined from 16% in 1983 to 14% in
2008. These changes reflect the increased participation of women in the labor market and the increase in their attachment to paid
employment, as found in earlier studies (Ben-David, 2015; Mandel and Birgier, 2015; Stier and Herzberg, 2013).

Fig. A1. Percent household combinations of spouses' level of employment out of all households, by year.

We examined the association between changes in patterns of participation in the labor market among couple-headed households
and income inequality. Level of participation in the labor market was categorized according to household employment, determining
whether either spouse had a fulltime or part-time job or was not employed (see Figure A1 above). These classifications were then used
in another counterfactual analysis (summarized in Table A1). When only the within-group Theil index was changed to the level of
2008 and all the other variables were held to their 1983 values (as was suggested in equation (4)), the Theil index was 0.3275, so that
within-group differences accounted for a greater share of the rise in inequality between these two time points than in the analysis that
did not consider these differences. Analyzing the change in mean income (as was suggested in equation (5)) revealed a decrease from
0.2651 in 1983 to 0.2135 in 2008. This implied that changes in the mean income of households with different employment levels had
a moderating effect on income inequality in Israel. As in the case of within-household inequality, when we looked at the proportion of
different types of households (as was suggested in equation (6)) based on employment level at the 2008 value, an increase in
inequality was noted from 0.2651 in 1983 to 0.3402 in 2008, which exceeded the observed level of income inequality.

In sum, it appears that inequality increased primarily due to the change in the proportion of household level of participation in the
labor market, and due to the change in within-group inequality. By contrast, the change in mean income of households led to a
decrease rather than an increase in inequality. Again, our main question concerned the extent that changes in level and intensity of
participation in the labor market contributed to the rise in income inequality. Our findings suggest that changes in households’
employment level contributed to the rise in income inequality, and that if this change had been all that happened between the two
given time points, income inequality would have reached higher levels than were actually measured.
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Table A1
Sources of change in the Theil index, level of employment in the household

1. 1983 Observed 0.2651 0.0543 0.2108
2. Change in within-group Theil 0.3275 0.0543 0.2732
3. Change in mean income 0.2135 0.0120 0.2014
4. Change in proportion of household groups 0.3402 0.1208 0.2195
5. 2008 Observed 0.3158 0.0663 0.2495

Appendix B. changes in Theil within-group and mean income 1983–2008

Table B1
Theil index within group and Mean income of groups based on level of education– 1983 and 2008

Theil within group Mean income

1983 2008 1983 2008

Both low 0.2085 0.2576 5239.85 6271.23
Men low women medium 0.1616 0.2525 7582.42 7596.55
Men low women high 0.2315 0.2459 9934.42 11090.02
Men medium women low 0.2049 0.2556 7828.01 8419.67
Both medium 0.1644 0.2133 8941.83 9883.43
Men medium women high 0.1616 0.1900 10242.34 12430.20
Men high women low 0.2403 0.2691 10218.68 11322.57
Men high women medium 0.1816 0.2223 11003.52 13794.48
Both high 0.1642 0.1992 12320.00 17947.70
Men low 0.2763 0.2736 6106.27 6479.63
Men medium 0.2449 0.3020 7988.93 8297.72
Men high 0.3009 0.3151 11396.20 13713.89
Women low 0.3168 0.2428 3957.20 4583.08
Women medium 0.2570 0.2547 6046.95 6166.36
Women high 0.2641 0.2797 7898.02 9223.17

Table B2
Theil index within group and Mean income of groups based on education and employment– 1983 and 2008

Theil within group Mean income

1983 2008 1983a 2008

Both do not work; Both low 0.3586 0.2851 2894.6 3893.2
Both do not work; Men low women medium 0.3879 0.5171 3873.3 3523.2
Both do not work; Men low women high 0.3201 0.4777 3589.2 6343.3
Both do not work; Men medium women low 0.2524 0.3195 4283.7 4811.3
Both do not work; Both medium 0.3733 0.5364 4894.7 5540.7
Both do not work; Men medium women high 0.4970 0.5696 6204.1 8541.4
Both do not work; Men high women low 0.3805 0.3488 5776.4 7188.2
Both do not work; Men high women medium 0.2880 0.4793 6264.0 7986.1
Both do not work; Both high 0.4621 0.5836 4989.9 9949.7
Men do not work; Women work part-time; Both low 0.2196 0.2305 4441.2 5543.4
Men do not work; Women work part-time; Men low women medium 0.1696 0.1932 6468.4 4120.9
Men do not work; Women work part-time; Men low women high 0.5361 0.2067 10710.9 5715.2
Men do not work; Women work part-time; Men medium women low 0.0775 0.2406 6872.9 6975.8
Men do not work; Women work part-time; Both medium 0.0870 0.2730 8032.8 6079.2
Men do not work; Women work part-time; Men medium women high 0.1139 0.2758 8256.0 7694.6
Men do not work; Women work part-time; Men high women low 0.1783 0.1864 9311.8 7516.1
Men do not work; Women work part-time; Men high women medium 0.0677 0.3208 9633.9 8985.4
Men do not work; Women work part-time; Both high 0.1153 0.3013 10309.4 10172.9
Men do not work; Women work full-time; Both low 0.1889 0.1725 5380.7 7644.1
Men do not work; Women work full-time; Men low women medium 0.1405 0.1939 6343.5 6884.1
Men do not work; Women work full-time; Men low women high 0.0610 0.1990 8356.2 9732.7
Men do not work; Women work full-time; Men medium women low 0.1580 0.1523 7594.0 9511.1
Men do not work; Women work full-time; Both medium 0.1208 0.2648 7233.9 9505.5
Men do not work; Women work full-time; Men medium women high 0.1211 0.1895 7920.5 11417.2
Men do not work; Women work full-time; Men high women low 0.1221 0.2052 9057.0 11079.9
Men do not work; Women work full-time; Men high women medium 0.1477 0.1665 10519.8 11861.5
Men do not work; Women work full-time; Both high 0.0911 0.1642 10646.6 14785.5
Men do not work; Men low 0.3813 0.3173 3407.0 4284.8

(continued on next page)
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Table B2 (continued)

Theil within group Mean income

1983 2008 1983a 2008

Men do not work; Men medium 0.3375 0.3559 6028.3 5780.8
Men do not work; Men high 0.3813 0.4423 8003.9 7170.8
Men work part-time; Women do not work; Both low 0.2083 0.2616 3839.4 4481.6
Men work part-time; Women do not work; Men low women medium 0.5095 0.3250 5936.0 4688.4
Men work part-time; Women do not work; Men low women high 0.2855 0.7521 7009.9 10522.2
Men work part-time; Women do not work; Men medium women low 0.1780 0.2219 4774.8 5298.5
Men work part-time; Women do not work; Both medium 0.3114 0.5694 5269.0 6474.4
Men work part-time; Women do not work; Men medium women high 0.2338 0.6008 4883.6 10154.9
Men work part-time; Women do not work; Men high women low 0.1627 0.1896 6204.8 7385.7
Men work part-time; Women do not work; Men high women medium 0.2122 0.3571 6810.8 9709.3
Men work part-time; Women do not work; Both high 0.1833 0.4173 7073.6 12504.4
Both work part-time; Both low 0.1875 0.1417 6140.8 6317.3
Both work part-time; Men low women medium 0.1123 0.2152 7404.9 6599.9
Both work part-time; Men low women high 0.1526 0.2123 7193.6 8665.3
Both work part-time; Men medium women low 0.1335 0.1901 7123.1 7800.5
Both work part-time; Both medium 0.1649 0.1832 7505.4 6997.4
Both work part-time; Men medium women high 0.1173 0.2584 7985.5 8433.4
Both work part-time; Men high women low 0.4776 0.3312 9952.8 10132.6
Both work part-time; Men high women medium 0.3574 0.2206 10145.8 9898.8
Both work part-time; Both high 0.1192 0.2189 9955.5 11247.1
Men work part-time; Women work full-time; Both low 0.1340 0.1254 6348.2 8208.9
Men work part-time; Women work full-time; Men low women medium 0.0971 0.1593 7164.4 8764.3
Men work part-time; Women work full-time; Men low women high 0.1735 0.1835 8958.8 11813.6
Men work part-time; Women work full-time; Men medium women low 0.0985 0.1309 8408.9 10174.5
Men work part-time; Women work full-time; Both medium 0.1176 0.1545 8155.2 9134.0
Men work part-time; Women work full-time; Men medium women high 0.1069 0.1347 8473.1 10020.2
Men work part-time; Women work full-time; Men high women low 0.0883 0.2294 9424.4 11935.5
Men work part-time; Women work full-time; Men high women medium 0.4377 0.1917 11257.2 11712.9
Men work part-time; Women work full-time; Both high 0.0946 0.2107 10574.8 15771.3
Men work part-time; Men low 0.3333 0.2099 4827.1 5283.9
Men work part-time; Men medium 0.2880 0.3070 5054.5 5331.7
Men work part-time; Men high 0.3279 0.3569 7373.3 8613.3
Men work full-time; Women do not work; Both low 0.1846 0.2499 4610.9 5649.7
Men work full-time; Women do not work; Men low women medium 0.2040 0.3199 5876.5 6101.8
Men work full-time; Women do not work; Men low women high 0.1444 0.4925 6161.1 11036.9
Men work full-time; Women do not work; Men medium women low 0.2626 0.2783 7260.6 7090.6
Men work full-time; Women do not work; Both medium 0.1638 0.3126 7057.3 8279.7
Men work full-time; Women do not work; Men medium women high 0.1244 0.3425 7557.9 11787.0
Men work full-time; Women do not work; Men high women low 0.2924 0.3161 9789.1 11178.9
Men work full-time; Women do not work; Men high women medium 0.2785 0.2940 10133.1 13764.5
Men work full-time; Women do not work; Both high 0.1912 0.3045 9156.4 17880.3
Men work full-time; Women work part-time; Both low 0.1605 0.1641 6984.0 8309.2
Men work full-time; Women work part-time; Men low women medium 0.1107 0.1682 8489.4 8672.0
Men work full-time; Women work part-time; Men low women high 0.2242 0.1676 10899.1 10477.7
Men work full-time; Women work part-time; Men medium women low 0.1354 0.2409 9344.3 10098.7
Men work full-time; Women work part-time; Both medium 0.1340 0.1727 9762.6 10114.2
Men work full-time; Women work part-time; Men medium women high 0.1573 0.1577 10932.7 11680.4
Men work full-time; Women work part-time; Men high women low 0.1801 0.1758 11893.0 12723.3
Men work full-time; Women work part-time; Men high women medium 0.1215 0.2024 11447.1 13967.9
Men work full-time; Women work part-time; Both high 0.1349 0.1700 12237.5 16516.6
Both work full-time; Both low 0.1211 0.1350 7344.9 9574.1
Both work full-time; Men low women medium 0.1171 0.1348 8786.3 10308.7
Both work full-time; Men low women high 0.1550 0.1910 11543.2 13096.2
Both work full-time; Men medium women low 0.1139 0.1541 9582.6 11087.8
Both work full-time; Both medium 0.1383 0.1422 10597.3 11387.1
Both work full-time; Men medium women high 0.1345 0.1502 11740.7 13858.9
Both work full-time; Men high women low 0.1529 0.2048 12290.0 14120.3
Both work full-time; Men high women medium 0.1203 0.1685 12585.6 15219.4
Both work full-time; Both high 0.1490 0.1651 14536.5 19916.1
Men work full-time; Men low 0.2180 0.2184 7005.0 7861.6
Men work full-time; Men medium 0.1863 0.2577 9362.2 9621.3
Men work full-time; Men high 0.2662 0.2714 12698.1 15340.9
Women do not work; Women low 0.3688 0.2500 2846.0 3609.1
Women do not work; Women medium 0.3791 0.3379 3746.9 4469.3
Women do not work; Women high 0.4485 0.5149 3779.5 5970.0
Women work part-time; Women low 0.2434 0.1803 4115.1 4460.1

(continued on next page)
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Table B2 (continued)

Theil within group Mean income

1983 2008 1983a 2008

Women work part-time; Women medium 0.2434 0.2476 5694.2 4905.6
Women work part-time; Women high 0.2343 0.2731 6780.0 6809.1
Women work full-time; Women low 0.2034 0.1777 5539.6 6506.4
Women work full-time; Women medium 0.1918 0.1976 7205.4 7463.1
Women work full-time; Women high 0.2215 0.2178 9190.8 10862.6

a Mean income in 1983 are adjusted to 2008 prices.

Appendix C. Sensitivity analysis counterfactual results

Table c1
Counterfactual analysis results, h index of inequality

h Between Within

Level of education (based on 3 levels)
1983 Observed 0.402 0.062 0.341
Change in P 0.563 0.09 0.473
2008 Observed 0.429 0.088 0.341
Level of participation (work hours)
1983 Observed 0.4023 0.0521 0.3502
Change in P 0.4376 0.0578 0.3798
2008 Observed 0.429 0.0619 0.3671
Level of education and participation (3 levels of education; hours)
1983 Observed 0.4028 0.086 0.3167
Change in P 0.5939 0.1381 0.4558
2008 Observed 0.4291 0.1101 0.319
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