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Introduction

The dramatic increase in women’s activity and employment rates
explains a large part of the secular increase in labor supply that took
place during the second half of the 20th century in many industrial
countries. It constitutes one of the most interesting facts of contem-
porary economic history and indeed it stimulated an extensive debate.
This article takes issue with the mainstream economics explanations of
this phenomenon. The mainstream economic theory traditionally
approaches the issue of gender differentials in the labor market by
means of microeconomic (often game-theoretic) models of the house-
hold, ultimately based on gender differences in preferences and/or
endowments (sometimes attributed to gender-based discrimination).
At the same time, the applied mainstream literature has extensively
studied other relevant factors such as the role of education, social
policy, macroeconomic conditions, and culture. This literature offers
interesting insights on the determinants of women’s employment but
it suffers from a main limitation; it mostly developed into two related
but separate strands. One of these strands deals with individuals’
characteristics and how they affect women’s labor supply, by usually
employing micro-data surveys. The other strand investigates the rel-
evance of the institutional context and public policy (or “macro”
factors), by usually analyzing cross-sections or panels of aggregate
data.1

While each strand of literature recognizes it is linked to the other,
they usually ignore or assume as exogenously given the relations,
variables, and theories of the other strand. This separation is prob-
lematic from an applied point of view because it marks a possibly
untenable ceteris paribus hypothesis. This article argues that the
ignorance of possible interactions between micro and macro factors
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may produce sensible biases in the applied estimates, for two rea-
sons.2 On the one hand, if the impact of individual characteristics
depends on the environment, the individual estimates of any regres-
sion that do not control for these interactions could at best be
considered as valid only on average and for the specific setting in
which they are computed. On the other hand, the macro-level vari-
ables may not only exert a direct effect on women’s employment, but
also an indirect one, by modifying the impact of micro variables. The
resulting estimates of a regression that ignores these interactions may
thus suffer from a missing variable bias and lead to biased estimates
of the impact of the micro variables.

In the few papers that explicitly deal with this issue, the problem
is usually treated by means of a difference-in-difference approach,
that is, by employing dummy-variable interaction terms between
micro and macro variables. However, this method is not feasible if
the environment affects individual values by means of several
factors simultaneously, again for two reasons. First, observations
may be clustered by region; therefore, the error term of the regres-
sion is not independently and identically distributed. Second,
accounting for the simultaneous direct and indirect impact of many
environmental factors may require an excessive number of dummy
variables. This article proposes the use of multilevel analysis as a
more direct and rigorous way to simultaneously estimate the impact
of micro and macro factors within a unified regression model. This
method allows one to consider a wider set of determinants of
women’s employment than is possible with a standard regression
analysis, for example, the simultaneous role of education and social
policy. However, due to utmost computational requirements, the use
of multilevel analysis suggests the prior application of a multivariate
analysis to summarize a great number of macro variables into a
small set of synthetic macro indices.

This article aims to contribute to the literature on understanding
women’s work in two ways. On the one hand, we criticize the
standard applied mainstream literature by showing the existence of
significant interactions between the micro and macro levels. Conse-
quently, our estimates should be regarded as superior to those devel-
oped within single-level models (models that only consider micro or
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macro variables). On the other hand, we estimate the relative weight
of individual and macro variables in determining women’s employ-
ment in Italy at different points in history. By doing so, we provide a
coherent explanation of the secular increase of women’s employment
in Italy.

The article focuses on the individual-level probability of being
employed, by developing a unique dataset of individual and
regional observations for selected years between the 1970s and the
2000s.3 We consider Italy to be an internationally relevant case study
because it currently exhibits the second lowest women’s employ-
ment rate in the European Union after Malta and some of the
highest territorial heterogeneity among European countries. This het-
erogeneity spans from the cultural and political environment to eco-
nomic development, social institutions, past and current policies,
and it is partly the result of a very late period of national unifica-
tion. Thus, the comparison of Italy’s regions provides a good frame-
work to estimate the impact of the variation in several contextual
variables simultaneously.

Our results allow us to partly reject some common beliefs estab-
lished in the mentioned mainstream economic literature. For example,
we find an ambiguous role of macroeconomic growth, while the
market provision of services is found to negatively affect women’s
employment. Throughout the period, we find a role for education
even greater than what is usually estimated, as well as an enduring
relevance of unpaid labor and family-related constraints. Concerning
macro variables, we find that civic development in particular exerts a
positive impact, increasing over time. Overall, although microeco-
nomic characteristics are found to be the most relevant determinants
of employment, we find that the impacts of household arrangements
and contextual factors are large as well.

The rest of the article is organized as follows. In the next section, we
summarize the applied mainstream economics literature on women’s
employment. The third section presents some data on Italy, distin-
guishing between the micro and macro levels. The next section
clarifies the research question and the hypotheses to be tested. The
following section presents the significant results of the multilevel
estimations, and the last section discusses the conclusion.
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The Mainstream Economic Literature on Women’s Employment

By focusing on individual characteristics, the first of the two men-
tioned streams of literature has often pointed out education as the
major factor affecting women’s employment. Within mainstream eco-
nomic theory, education is assumed to affect potential wages, and in
turn, labor market supply and fertility decisions (Gustafsson and
Kenjoh 2008). Education gained increasing attention in explaining the
likelihood of women to be employed because of a substantial inco-
herence between the standard Beckerian models of the gender divi-
sion of labor against the observed trends. Indeed, the theory of
households’ allocation of time developed after Becker (1965) implies
that an increase in husbands’ income would induce women to
consume additional non-market time, thereby reducing their probabil-
ity to be involved in market work. Thus, on the basis of this model we
should have faced a historical reduction in women’s labor supply. To
cope with this predictive failure, the mainstream literature has often
argued that this negative income effect may in fact have been miti-
gated and possibly reversed by the increased educational attainment
of women coupled with the phenomenon of mating by education
(Eckstein and Lifshitz 2009).

Next to education, housework burdens and family-related respon-
sibilities are usually taken into consideration. Several works (for
example, Goodpaster 2010; Leigh 2010; Munasinghe et al. 2008) found
that these commitments increase women’s reservation wage and in
turn decrease the likelihood for low-earning women to enter paid
employment. Thus, policies alleviating the financial burden of child-
rearing were shown to exert a positive impact on women’s labor
supply (for example, see Sánchez-Mangas and Sánchez-Marcos 2008).

Individual and household characteristics are traditionally the build-
ing blocks of mainstream economics, due to its commitment to
methodological individualism. However, in applied works, several
new topics began to be investigated with increasing attention and
detail. On the one hand, the empirical evidence called for such an
improvement. For example, several papers found that the relevance of
household-related responsibilities to women’s employment exhibits
country-specific patterns (Bardasi and Gornick 2003; Jaumotte 2003;
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Del Boca et al. 2009). On the other hand, the imperialistic impetus of
mainstream economics allows for a greater freedom in the applied
fields to devote attention to some factors traditionally considered
within the realm of sociology.

Indeed, the second of the two mentioned streams of literature, that
focusing on macro characteristics, found, for example, that countries
with more generous fiscal and social policies for the support of
working mothers are characterized by a greater labor market inclusion
of women. The set of relevant public policies may include parental
leave schemes (see, for example, Simonazzi 2006), the structure of
social benefits and the tax system (OECD 2004), or the availability and
quality of public childcare facilities (Berlinski and Galiani 2007; Powell
1998; Anderson and Levine 1999; Del Boca 2002; Attanasio et al.
2008). An interesting theme within this literature is the comparison
between the effectiveness of monetary support as opposed to the
public provision of services. For example, Apps and Rees (2004) find
that among the OECD countries, those supporting motherhood
through childcare facilities rather than child benefits tend to exhibit
both higher rates of women’s labor supply and higher fertility rates
(thus, providing evidence against the trade-off between fertility and
women’s employment rates predicted by models à la Becker). Some
works point out that women’s labor supply may be more elastic to the
quantity of publicly provided childcare facilities than to their price
(Lundin et al. 2008).

Next to social policies, the role played by social and cultural norms
is gaining increasing attention. Works in this area show that countries
with more liberal attitudes towards gender roles, higher work orien-
tation of women, and a higher acceptance towards working mothers
of young children, are also characterized by higher women’s employ-
ment rates (for example, see Algan and Cahuc 2007; Fernandez 2007;
Fortin 2005; Giavazzi et al. 2009). Following the literature on statistical
discrimination developed after Becker, gender-based discrimination
holds a prominent role within the literature on the impact of culture
and gender roles on women’s employment (see, for instance, Goldin
2002, 2006).

Finally, the relevance of (macro)economic conditions in facilitat-
ing or hindering women’s employment was investigated mainly with
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respect to the fairly diffused hypothesis that women’s labor supply
would be more elastic to wage increases than men’s. The most
debated issues are the supposed emergence of a trade-off between
women’s employment and the gender pay gap, and of cross-
country positive correlations between women’s employment and (i)
gender occupational segregation, (ii) the extension of the service
sector, and (iii) aggregate GDP growth (for a review of this evi-
dence, see Boeri et al. 2005; Fuchs 1980; Galor and Weil 1996;
Goldin 1990). The recent debate on the gender impact of the
current financial and economic crisis represents an interesting appli-
cation of these issues (see, for example, Antonopoulos 2009; ILO
2009; Smith 2009).4

As mentioned, these two streams of literature appear to be related,
although they are substantially separate. They are mostly based on
different types of datasets (microeconomic surveys are used within the
stream of literature dealing with the role of individual characteristics,
macroeconomic data within the one dealing with the role of institu-
tional characteristics) and usually consider the issues raised by the
other stream only in their theoretical accounts, with little impact on
empirical practice. In the face of this inconvenience, Del Boca and
Sauer (2009) offer an indirect solution. They compare longitudinal
micro-data from Italy, France, and Spain, to infer the role of public
policies on women’s employment and fertility decisions. First they
estimate the role of individual and household variables, and then
indirectly infer the role of contextual factors. Specifically, they assume
that these three countries are similar with respect to culture and
gender roles and they run separate estimations for each country. Then
Del Boca and Sauer compare the coefficients (that is, the average
impact) of an individual characteristic in the three countries, and
interpret the emerging differences between the coefficients in the
three countries as the result of differences in their social policies. This
procedure, however, suffers from a double limitation. On the one
hand, it does not allow the authors to disentangle the role of the
several macro variables that could simultaneously vary across the
three countries. On the other hand, it rests on untested hypotheses
concerning the impact of individual and macro variables, and in
particular, their interaction.
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By extending the view to a wider set of theoretical approaches, the
sociological literature offers relevant insights on the usefulness of
methods other than regression analysis. Crucially, it also highlights
how multilevel modeling (also known as hierarchical linear modeling
or micro-macro analysis) may profitably be employed in the quanti-
tative study of women’s work (van der Lippe and van Dijk 2002). This
method has thus far has been mainly applied to the study of the
household division of unpaid work (for example, Fuwa 2004; Fuwa
and Cohen 2007; González et al. 2009; Knudsen and Wærness 2007;
Kunovich and Kunovich 2008; Stier and Lewin-Epstein 2007; Voicu
et al. 2008) rather than of women’s employment in the market (as, for
example, done by van Damme et al. 2008).

Recent Dynamics in Italy

Italy constitutes a very convenient case study to investigate the impact
of different local conditions from a historical perspective. From the
geographical point of view, Italy exhibits the second-lowest women’s
employment rate in the European Union and the highest index of
regional heterogeneity, as measured by the standard deviation across
regions in a number of macroeconomic variables including women’s
employment rate.5 From a historical point of view, the Italian case is
characterized by a rapid socio-economic development and a very
pronounced regional divergence of women’s employment rates. As
shown in Figure 1, towards the end of the 1970s the substantial
territorial heterogeneity implied a 10 percent difference in both men’s
and women’s employment rates between the more advanced regions
in the north and those in the south (Italy is composed of 20 admin-
istrative regions that are usually grouped into relatively homogeneous
geographical areas). Starting from the 1980s, while men’s employment
exhibited a rough uniform decrease in all regions—up to 10 percent
at the end of the period—women’s employment rates diverged sub-
stantially. In the north and the center they increased (by more than 10
percent), while regions from the south lagged well behind the rest of
the country.

To analyze these trends we merge a dataset of macro variables with
data from the Bank of Italy’s Survey of Households’ Income and
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Wealth (SHIW), a representative sample of Italy’s population released
at irregular time lags. We consider four representative years between
the 1970s and the 2000s, namely in 1977, 1986, 1995, and 2004,
selected on the basis of availability of microdata.6 We consider only
individuals of prime-age (between 25 and 54 years old) in order to
avoid interference with educational and early-retirement processes
and with school-to-work transitions. Our sample is composed of 4,357
individuals for year 1977, of which 2,863 are women, 7,426 for 1986
(2,516 women), 10,350 individuals for 1995 (5,274 women), and 8,716
for 2004 (4,476 women).

In addition, for each year we collect a number of variables from
several sources aggregated at the regional level, selecting those more
frequently considered in the mainstream economic literature summa-
rized above. The variables selected are listed in column 1 of Table 1.
We normalized all variables by their national average, and aggregated
some of them into homogeneous indices. This procedure, as well as
the subsequent multivariate analysis, is made necessary by the very
high computational requirements for the estimation of multilevel
models, which suggests the inclusion of a limited number of variables

Figure 1

Long-Run Evolution of Employment Rates of Women and Men, Italy
1977–2009

Source: Potestio (2005) and elaboration on ISTAT, Labor Force Survey (various years).
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for the higher (macro) level.7 However, by first aggregating a number
of homogenous indices and then running a principal-component
analysis, this research is able to preserve a meaningful economic
interpretation of the resulting variables while allowing for the consid-
eration of several different factors within the same analysis. Data over
such a long time span and with such a detailed regional focus are very
difficult to collect even in European countries, and for a number of
variables this study is bound to refer to proxy measures. However, one
of the advantages of the use of a multivariate analysis is not only of
the help in the selection of variables to be aggregated in order to get
a synthetic index, but most notably, to retain in each index only the
part of each variable’s variance that is correlated with the variance of
the other variables that compose the index. Thus, it may be said that
the resulting indices convey more indirect information—liable to some
disagreement in the interpretation of its economic meaning—but this
information is more specific and self-consistent. Thus, even though
some of the original variables loosely proxy the measures of interest,
by retaining only the part of their variance that is more correlated with
the other variables included in the same index, this research makes
the best possible use of them and obtains the most reliable final
synthetic indicators possible.

To aggregate variables, the first step is to make use of harmonic
means in order to get a close measure of the aggregates of interest in
their multidimensional nature. In the construction of the indices,
harmonic means place more weight on the regions with a more even
development of all the relevant variables, and less weight on those
exhibiting some disproportionate value in one of the variables (for
more details, see Casadio and Palazzi 2004). Descriptive statistics for
the original variables and the aggregated indices are reported in
Table A1 in Appendix.8

As shown in column 4 of Table 1, this study obtains five synthetic
indices representing the regional levels of tertiarization, GDP growth,
social assistance, gender discrimination, and a modified human devel-
opment index. The index of tertiarization measures the region’s share
of employment in the service sector, while GDP growth is the yearly
GDP growth in the region, lagged by one year. The nature and
extension of publicly-provided social assistance is a proxy of public
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policy aimed at promoting the reconciliation of family responsibilities
and market work. It is a compound measure of: per-capita public
expenditure on social assistance, the percentage of children hosted in
publicly-financed kindergartens, the share of direct social expendi-
tures, and of in-kind expenditures over the total public social expen-
diture. The discrimination index synthesizes both horizontal
(occupational) and vertical gender segregation9 in the labor market. In
the absence of better data, the latter is proxied by the number of
women holding prominent self-employed occupations as a share of
the total number of self-employed people in the region.10 Finally, our
modified index of human development mainly captures the regions’
sociocultural development. As shown in Table 1, it differs from the
Human Development Index in two respects: aggregation is obtained
by harmonic instead of arithmetic mean (as previously mentioned),
and some underlying variables are different in order to more accu-
rately catch the relevant differences among Italy’s regions while avoid-
ing the inclusion of some variables that will be measured at the
individual level (such as educational attainments).

In order to adopt more synthetic macro indicators and to reduce the
number of variables to be considered in the analysis, a principal-
component analysis using the 20 regional observations in the four
years was carried out on the five mentioned indices, plus an index of
time. The analysis was carried out while keeping common practice
(see, for instance, Nardo et al. 2005; Nicoletti et al. 1999; Kline 2004),11

and this study obtained three macro indicators that are liable to a
straightforward interpretation, as shown in Table 2.

The first factor is highly correlated with our modified index of
human development (+0.88) and the public provision of services
(+0.61), while it is negatively correlated with the gender discrimination
index (-0.87). Due to the specific socioeconomic differences among
Italy’s regions, and social assistance being an important public policy
for reconciliation, this research is inclined to interpret this factor as an
index of regional gender-aware civic development (henceforth CD).
The second factor is negatively correlated with the public provision of
social assistance (-0.41), and positively correlated with the extension
of the service sector (0.72) and time (0.79). Thus, a plausible inter-
pretation of this factor is that it measures the extent of the private
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(market) provision of services to households (henceforth PPS). Finally,
the third factor is highly correlated with the lagged regional GDP
growth (+0.9), and has a weak negative correlation with tertiarization.
As Italy’s service sector exhibits on average a lower productivity
growth than the manufacturing sector, we interpret this factor as a
measure of local macroeconomic conditions (henceforth LMC).

These three indices will be used in the following multilevel analysis
to explain cross-regional systematic differences in women’s employ-
ment rates that cannot be explained by average differences in indi-
vidual characteristics.

Merging Individual Characteristics with Regional Heterogeneity

Moving beyond the traditional economic literature, we propose a
model of behavior where individual preferences and constraints are
mediated by the institutional and economic setting. To explain
women’s employment, we assume that in the determination of indi-
vidual employment status factors from different levels (micro and
macro) may interact with each other, producing a compound effect.
Such interactions would make the separate estimation of the different

Table 2

Results from the Principal-Component Analysis

Index
Civic

Development
Private Provision

of Services

Local
Macroeconomic

Conditions

Time +0,79
Tertiarization +0,72
GDP Growth +0,92
Social Assistance +0.61 -0,41
Gender Discrimination -0.87
MDI +0.88

Note: The principal-component analysis was used to extract the factors, using 80
observations for the 20 regions in the four selected years. The rotation of factors was
then adopted by means of the varimax method.
Source: Elaboration on various sources (see Table 1).
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levels of the impact unfeasible under linear regressions, as explained
above. We propose a model that allows us to directly estimate the
determinants of women’s individual employment status, thus disen-
tangling the direct and indirect impacts of both micro and macro
variables. The idea of a direct impact is straightforward: both micro
and macro variables may be systematically correlated with higher
(lower) individual probabilities of being employed. However, an
indirect impact may be in place when macro variables modify the
impact of individual characteristics on women’s employment. For
example, the availability of childcare facilities may affect women’s
employment post motherhood.

Our econometric specification consists of a multi-level analysis
based on a probit model of the determinants of employment with
observed heterogeneity (that is, explanatory variables) at the indi-
vidual (first) and the regional (second) levels. We also include unob-
served heterogeneity at the regional level, that is, a region-specific
systematic deviation that is not accounted for by the three indices
developed in the previous section.12

Based on the literature reviewed in the second section, we propose
three hypotheses concerning the role of macro factors. These hypoth-
eses assert that there is a direct effect of macro factors on the
individuals’ employment status, meaning that the contextual condi-
tions systematically affect the regions’ average employment rates:

H1: Regions with more advanced policies on equal opportunities and more
liberal cultural norms towards gender roles exhibit higher women’s
employment rates.
H2: Regions with more progressive social policies, in terms of public
services for the reconciliation of work and family life, exhibit higher
women’s employment rates.
H3: Regions with higher macroeconomic growth exhibit higher women’s
employment rates.

To test for the first hypothesis, we measure the effectiveness of
policies for gender parity in the labor market by the absence of
relevant barriers to entry against women. The two issues of gender-
based discrimination and cultural norms are jointly treated because the
absence of gender discrimination provides ideological support to a
dual-earner household model, and by providing more equal labor
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incomes, it reduces the financial incentive to have only women do all
the unpaid work. For its ability to summarize the common compo-
nents of gender-based discrimination and of the cultural environment
with respect to gender, we summarize H1 by the assumption of a
positive impact of our index of regional CD.

We frame the second hypothesis in terms of public service in order
to indirectly test the associated hypothesis that a commodification of
care activities (as summarized by the market provision of such ser-
vices) is negative for women’s employment. Thus, H2 is summarized
by the assumption that our index of PPS to households exerts a
negative impact on women’s employment. By contrast, a positive
correlation between the two variables would indicate that the market
provision of services is beneficial to women’s employment by reduc-
ing their care and housework burden, as commonly held by the
mainstream literature.

Finally, with the third hypothesis this study tests a widely diffused
tenet of the mainstream economics literature, namely that women’s
labor supply exhibits a higher elasticity to the business cycle than
men’s. If H3 is correct, our index of LMC will exhibit an impact on
women’s employment that will be consistently positive and higher
than men’s.

However, due to the centrality of interaction terms between micro
and macro variables in supporting and justifying our approach, we
also investigate three further hypotheses to predict how macro vari-
ables affect the association between women’s individual characteris-
tics and their involvement in market work:

H4: Macro variables significantly affect the impact of individual and house-
hold characteristics on women’s employment.
H5: In regions with more advanced policies on equal opportunities and
more liberal cultural norms towards gender roles, paid and unpaid work
burdens are more evenly distributed within the household.
H6: In regions with more progressive social policies, in terms of public
services for the reconciliation of work and family life, housework and
family-related responsibilities have a weaker effect on women’s involve-
ment in market employment.

On the whole, these hypotheses state that the same macro factors
mentioned above exert an indirect effect on women’s employment
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(H4) by affecting the relevance for women of having formed a family
(H5) or by reducing the constraint of their unpaid work burdens (H6).

We capture the negative effect on women’s employment arising
from joining a household and having to carry out unpaid work, by the
impact of a dummy variable—“married”—by which we denote any
long-term heterosexual emotional partnership that involves cohabita-
tion. Thus, under H5 we test for a negative interaction between
“married” and our index of CD.

We capture the detrimental impact on women’s employment arising
from unpaid work burdens by analyzing the impact of cohabiting with
a person of old-age (above 75 years old) as a proxy of eldercare
burden. Thus, under H6 we test for a negative interaction between a
dummy variable “old age” and our index of PPS. In the face of the
ongoing dramatic development of the aging population in Europe, we
deem living with an old-age person as a better proxy of care burdens
than having children, for two reasons: on the one hand, the variable
is less affected by endogeneity issues that may arise in the estimation
as a consequence of the possible causal relationship between labor
market status and the rational choice of having a child, than the choice
of having an elderly relative living in the household.13 On the other
hand, it captures the increasing relevance of public policies aimed at
meeting the increased demand for long-term care and assistance.
These considerations are validated by the empirical finding, which
shows that having children exhibits an ambiguous and often not
significant impact on women’s employment, as noted, for example, by
Haas et al. (2006), Del Boca and Sauer (2009), and Cipollone and
D’Ippoliti (2010).

Thus, overall we assume that the three macro indices developed in
the previous section (CD, PPS, and LMC) will exert a direct effect on
women’s employment and an indirect effect by interacting with two
individual characteristics, namely living with a partner (the variable
“married”) and with a dependent person of old age (the variable “old
age”). By contrast, we assume that all the other individual variables
included in the analysis exert an effect that is independent from the
contextual variables. Specifically, we assume that the impact of edu-
cation on women’s employment is substantially homogeneous across
regions. This hypothesis arises from the observation that employment
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levels of the more educated women are similar across Italy’s regions,
and the reward for human capital investments in terms of employ-
ability does not appear to be related to the institutional context
(Cipollone and D’Ippoliti 2010).

Model’s Results

By using the combined micro-macro dataset, we estimate a two-level
random-coefficient probit model of employment. First, this article
reports the results of a pooled sample, including both men and
women, and then separately for women. The interest in applying our
multilevel method to the pooled estimation, besides its role as a
benchmark, is that it allows us to provide an explanation for the
residual difference in the labor market inclusion between women and
men that cannot be explained by gender differences in individual
characteristics. We explain this systematic residual difference, mea-
sured by a dummy variable, “woman,” by means of the three macro
indicators CD, PPS, and LMC. As explained in the previous section
both in the pooled estimation and in that on the female subsample, we
also allow for cross-level interactions between the three macro factors
and two other individual-level variables, namely the dummy variables
“being married” and “living with a dependent person of old age.”14

Pooled Estimation

The three regional factors exert a significant overall impact on the
individuals’ likelihood of being employed, though their specific con-
tribution has been rather variable over the 30-year period, as shown
in Table A.2 in Appendix. Regional economic growth (LMC) seems to
be the factor that is consistently more conducive to higher employ-
ment, as measured by its marginal effects (that is, the average change
in the individuals’ probabilities stemming from a 1 percent change in
the independent variable). By contrast, CD and PPS exhibit a couple
of problematic sign reversals and their coefficients are not always
statistically significant. These ambiguous results will, however, decline
when proceeding with separate estimates, thus supporting the view
that gender-specific processes may exist and that separate gender-
specific estimations are necessary.
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As predicted by most of the literature, the impact of individual
characteristics is highly relevant. Living with a person of old age, in
particular, negatively affects the probability of being employed, while
being married appears to be irrelevant. Education exerts the usual
positive impact on the likelihood of being employed, though with a
decreasing historical trend in the period considered.15 As mentioned,
the main reason for estimating a pooled regression is to investigate the
dummy variable “woman.” In our estimates, its impact remains sig-
nificantly negative during the whole period (with a marginal effect
ranging between -50 percent and -70 percent), even after controlling
for individual and macro variables.

Thus, women exhibit a systematically lower probability of being
employed that is not explained by the other mentioned factors.
Table 3 shows the detailed breakdown of the impact of the three
macro factors, and of the regional intercepts on the coefficient of the
dummy variable, “woman.” These second-level impacts measure the

Table 3

Details of the Second Level: The Influence of the Macro
Factors on the Coefficient of the Dummy Variable “Woman”

1977 1986 1995 2004

Woman: St.Dev. 0.255 0.295 0.257 0.296
0.016*** 0.032*** 0.033*** 0.022***

Regional Intercept -0.855 -0.576 -0.541 -0.762
0.072*** 0.157*** 0.114*** 0.103***

CD 0.016 0.125 0.106 0.260
-0.026 0.028*** 0.032*** 0.035***

PPS -0.089 -0.054 -0.133 0.096
0.045** 0.041* 0.061** 0.026***

LMC -0.183 -0.240 0.006 0.172
0.063*** 0.058*** -0.019 0.013***

***statistically significant at 1%; **statistically significant at 5%; *statistically significant at
10%.
Source: Elaboration on SHIW (various years, sample restricted to age bracket [25–54])
and various sources (see Table 1).
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extent to which our macro factors are able to explain these cross-
regional differences that individual characteristics are not able to
account for.

As it emerges, the impact of being a woman on the likelihood of
being employed is significantly correlated to macro factors, as shown
by the significance of CD, PPS, and LMC in several estimations. Ceteris
paribus the negative impact on employment of being a woman is
partly mitigated in the regions with a larger index of CD, as shown by
the positive coefficients for the interaction between being a woman
and CD. It is noteworthy that this interaction effect seemed to have
strengthened over time, as shown by the increasing magnitude of its
coefficient (from 0.016 in 1977 to 0.260 in 2004). Instead, the coeffi-
cients of the interaction terms between being a woman and PPS and
LMC are consistently less significant, and are unstable over the period
of analysis. They were negative in 1977 and became significantly
positive in 2004. A region’s unobserved heterogeneity (that is residual
region-specific variance that the three indices are unable to explain) is
significant and large throughout the period. Thus, the explanation for
women’s disadvantage in the labor market may require the consider-
ation of even further variables in the analysis.

Estimation on Women

The results of the estimations on the women’s sample are listed in
Table 4. They are substantially different from those for the population
average (as summarized by the pooled sample). Throughout the
period, education is confirmed as the strongest individual character-
istic determining women’s employment. Its impact is larger than that
found in the pooled sample and it is monotonically increasing over
time.

As opposed to what was found in the pooled sample, being married
significantly decreases women’s probability of being employed and its
impact varies between -9.6 percent in 1986 and -27 percent in 2004.
By contrast, the impact of living with a person of old age significantly
changed during the period. Interestingly, it exhibits a positive coeffi-
cient in 1977, and increasingly negative coefficients in the following
years. This gradual shift may depend on the changing family structure
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and specifically on the shift from extended families—where it may be
assumed that the elderly were actively involved in home production
and unpaid labor (for example, care for the children)—to the nuclear
family, where the elderly come back as recipients of informal long-
term care (see Leitner 2003; Saraceno 2010).

Table 4

Estimation on Women: Two-Level Probit Regression,
Marginal Effects

1977 1986 1995 2004

Level 1 units 2,863 4,928 5,274 4,476
Level 2 units 19 19 19 19
Log-likelihood -8,348,920.7 -6,689,871.7 -7,683,671.9 -7,786,147.7
Primary education 0.528 -0.16 0.143 1.101

0.122** 0.12 ** 0.232 0.337 **
Lower secondary

education
1.283 0.705 0.595 1.437
0.192** 0.170*** 0.28 ** 0.371 **

Upper secondary
education

1.542 1.011 1.109 1.857
0.13 ** 0.160 ** 0.29 ** 0.372 **

College education 2.062 1.152 1.463 2.306
0.207** 0.166 ** 0.311** 0.368 **

Regional variance -2.703 -0.122 -5.198 -1.443
0.615** 0.142 0.591** 0.366 **

Married -0.225 -0.096 -0.221 -0.063
0.079** 0.070 ** 0.048** 0.029 **

Old-age co-living 0.164 -0.147 -0.16 -0.393
0.064** 0.073 ** 0.041** 0.045 **

CD 0.092 0.018 0.041 0.385
0.016** 0.014 * 0.024 * 0.020***

PPS -0.147 -0.095 -0.125 -0.120
0.026** 0.029 ** 0.042** 0.014 **

LMC -0.104 -0.036 0.07 0.065
0.041** 0.037 ** 0.02 ** 0.004***

*statistically significant at 10%; **statistically significant at 5%; ***statistically significant at 1%.
Other control variables: real wealth, age, age squared, urban size (4 dummy variables).
Source: Elaboration on SHIW (various years, sample restricted to age bracket [25–54]) and various
sources (see Table 1).

774 The American Journal of Economics and Sociology



On the whole, the results concerning the macro indicators are
consistent with some of the hypotheses listed in the previous section,
though with relevant exceptions. Specifically, CD exerts an unambigu-
ously positive effect on women’s employment. It is the most relevant
contextual variable and at the end of the period (2004) it peaks
reaching a +38.5 percent marginal impact. Thus our first hypothesis
(H1) is confirmed. Interestingly, the index of PPS systematically
reduces women’s probability to be employed, thus confirming H2 and
contradicting the idea that women’s employment benefits from the
extension of the service sector rather than from social policy. Finally,
the impact of LMC, which was systematically positive in the pooled
sample, is now ambiguous: negative in 1977 and 1986, and positive in
1995 and 2004. We can thus reject the hypothesis that women’s
employment unambiguously responds to business cycles, and that it
does respond more than men’s (rejecting H3).

Concerning the details of the second level (reported in Appen-
dix), we find that the three macro indices exert a large and statis-
tically significant impact on the coefficient of the two dummy
variables on many occasions. Thus, the crucial hypothesis H4 is
confirmed.

In particular, the index of gender-aware civic development exerts an
increasingly negative impact on the coefficient of being married,
becoming statistically significant at the end of the period (thus pro-
viding some partial evidence in favor of H5). Hence it may be said that
while women’s formal employment is increasingly affected by the
reduction of gender discrimination and the development of a gender-
aware culture, the dynamics of unpaid work in the household and the
unequal sharing of family chores are not well explained by our model
and deserve further investigation.

Finally, macro factors are also relevant in determining the impact on
women’s employment of informal care burdens, as summarized by the
dummy variable “living with a dependent person of old age.” As
mentioned, the latter variable was positively related to women’s
probability of being employed in 1977, and negatively since 1986.
Thus, the interpretation of the relative interaction terms is more
difficult. However, the PPS appears to be positively correlated with the
variable’s coefficient in 1977 and 1995, and negatively in 1986. As a
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result, we can reject the hypothesis H6, that regions with more
progressive social policies in terms of public services for the recon-
ciliation of work and family life unambiguously alleviate the negative
effect of housework and family-related responsibilities on women’s
employment, even though this appears to be true half of the time.
In conclusion, this aspect—not totally unrelated to the previous ambi-
guity on households’ division of labor—deserves further investigation
as well.

Concluding Remarks

Between the late 1970s and the early years of the 21st century, women
became more and more represented among the employed population
in all developed countries. This phenomenon stimulated a widening
literature. In the field of mainstream economics, this literature can be
divided into two related, though parallel, strands: one dealing with the
impact of individual and household-level characteristics, and the other
with the role of macro factors. So far, these empirical analyses have
captured two types of effects on women’s inclusion in the labor
market: (i) the impact of the individual factors, taking macro factors as
constant; or (ii) the other way around, that is, the impact of macro
factors assuming micro factors as constant. Few works in this literature
consider the interactions between these two levels by analyzing some
specific individual and macro factors. However, they neglect the role
of possible sources of unobserved heterogeneity that may arise by the
omission of other relevant macro factors. This work has provided
empirical evidence against the robustness of these approaches, while
recognizing that some insights therein advanced may indeed prove
useful.

We estimated a multilevel model of the determinants of women’s
employment in Italy. Italy provides a very convenient framework for
such an analysis because the increasing rate of women’s employment
has been accompanied by a persistent level of territorial heterogeneity
both in terms of the institutional context and the economic position of
women.

We showed that macro and individual factors are both relevant for
predicting women’s employment, and that they significantly interact.
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Indeed, the impact of some individual and household factors and
the systematic residual differences in the labor market inclusion of
women and men depend on the institutional setting. This study
considered, in particular, the role of gender-based discrimination
and cultural norms (proxied by the macro index CD), of progressive
social policies (in terms of public services for the reconciliation of
work and family life), and their interaction with the housework
burden on women.

Such factors explain a large part of the historical increase of
women’s employment in Italy, but still a substantial region-specific
unobserved heterogeneity remains significant in all regressions, imply-
ing that the consideration of other determinants (besides the wide
array of factors considered here) may be necessary. In particular, other
possible interactions between individual and macro characteristics
may be in place. Thus, further analysis is necessary, for example, to
study the roles and determinants of the gender division of housework
and fertility, and of their impact on women’s employment.

Notes

1. Of course, the two parallel strands could more accurately be described
as linked, rather than separated, if a broader literature was considered.

2. Recent works provide evidence of the existence of such an interaction
between the two micro and macro levels. For example, Lefebvre et al. (2009)
find that the provision of childcare facilities and subsidies for day-care spaces
has a positive impact on women’s labor supply, and that this impact is more
relevant for the less educated women. Similarly, Gutiérrez-Domènech (2005),
studying women’s transitions from employment to non-employment after the
first birth, finds that in a number of European countries, the impact of
education on women’s labor supply is likely to depend on the institutional
characteristics of the labor market. Goodpaster (2010) finds that in the United
States, maternity has had a differentiated impact on women’s participation
rate, according to a crucial social policy instrument, namely maternity leave
regulations.

3. Thus, we take a binary approach to employment: individuals are
considered to be employed or not employed. However, we recognize that
important issues are also the engagement in part-time work or the distinction
between unemployed and inactive population. Moreover, we specifically
focus on women’s employment rather than women’s participation for several
reasons. On the one hand, we maintain that among the key labor market
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indicators, the employment rate constitutes the best index of labor market
dynamics and functioning. On the other hand, in terms of the reciprocal
influence of the key labor market indicators, the employment rate can play the
major role. Finally, Italy lags well behind the Lisbon target in terms of
women’s employment rate, and this index thus constitutes a major priority for
economic policy.

4. Surprisingly, it is found that in developed countries, men’s employ-
ment responds more to both positive and negative macroeconomic fluctua-
tions because, due to horizontal segregation, women are often employed in
more stable industries and/or safer—though low-paid—jobs (e.g., as civil
servants).

5. See, among the others, Putnam et al. (1993).
6. The choice of a nine-year intertemporal window was directed by

issues of data availability and the widespread evidence that changes in labor
market inclusion and labor supply take some time to occur, mostly depending
on variables that only slowly respond to the business cycle and policy
innovations (for example, concerning education, taxation, culture, allocation
of time, and household’s resources).

7. Moreover, in the second (aggregate) level, there are only 20 observa-
tions corresponding to the Italy’s 20 regions, and consequently, a large
number of independent variables would not be identified.

8. The variable information, synthesizing the average households’ expen-
diture for periodicals and newspapers, was not available for the year 1977.

9. Bettio (2002) argues that there are pros and cons of gender horizontal
occupational segregation, and that from some points of view (for example, the
gender pay gap) it should not be considered as a completely negative
phenomenon. However, it is considered as such within this analysis because—
while this research ignores incomes—this study is mainly concerned with its
economic dimension as a barrier to fair competition in the labor market, and
with its cultural dimension as a factor confirming gender stereotypes.

10. By prominent self-employment this paper means those occupations
(namely general practitioner and specialized medical occupations, notary,
business consultant, barrister and other law consultants) that enjoy high
income and respected social status as a consequence not only of the high
skills involved, but also of the public certifications that are necessary to enter
the profession. As the issue of these certifications is managed by the very same
professional associations, they are able to erect high barriers to entry and are
more likely to discriminate against women, as noted by Cipollone and
D’Ippoliti (2010).

11. Thus, rotation of factors was adopted by means of the varimax method,
which attempts to minimize the number of variables that have a high corre-
lation coefficient on a factor. Three factors were selected, which satisfy the
following requirements: exhibiting eigenvalues close to or larger than unity;
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individual contribution to the explanation of the overall variance of the data
greater than 10 percent; and cumulative contribution to the explanation of the
total variance of the data greater than 60 percent. Within each of these factors,
the single indicators are weighted according to the proportion of their
cross-region variance explained by the factor. As a result, regions can be
scored on each of the factors using the estimated weights.

12. This last term is necessary in so far as observations within groups
(within a single region) are more likely to be correlated than observations
from different groups (across regions), and failure to control for this second-
level heterogeneity may lead to inconsistent estimates and misleading
inferences.

13. For a rigorous proof of this statement, compare the supporting
materials available at the authors’ webpage http://w3.uniroma1.it/dippoliti/
pubblicazioni-scientifiche.html.

14. The number of individual variables that are allowed to interact with
contextual variables is limited by computational requirements.

15. For the years 1977 and 1986, the variable education was missing for a
number of working-age women and men. To address this issue, this research
imputed the corresponding value by means of iterative techniques, using the
module for Stata called Imputation by Chained Equations (ICE) described by
Royston (2004, 2005).
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