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A B S T R A C T

Unemployment rate is one of the most important macroeconomic indicators used by governments for setting
economic policy, as it provides worthwhile information on a country’s labour market condition, on the health of
its economic system and on its future growth. In Italy, since the turn of the century, this indicator steadily
decreased until the onset of the 2007–2008 global financial crisis, after which it saw rapid growth that continued
in the subsequent years and intensified with the 2011 European sovereign debt crisis. A reversal of this trend
occurred only since 2015, after almost eight years of growth, when unemployment rate began a slow decline.
Using quarterly data derived from official statistics produced by the Labour Force Survey, this study proposes a
counterfactual approach based on interrupted time series analysis to measure the severity of the immediate
impact and persistence of the 2008 global financial crisis and the 2011 European sovereign debt crisis on the
Italian unemployment rate as well as the intensity of the economic recovery in the years after 2015. Differences
across population age sub-groups were considered to highlight the effects on youth unemployment, gender,
macro-regions, citizenship and level of education and thus obtain a more in-depth analysis.

1. Introduction

During the last fifteen years, two economic crises have had a severe
impact on almost all countries around the world: the 2008 global
financial crisis (GFC) following the bankruptcy of Lehman Brothers that
resulted in the Great Recession, defined by the International Monetary
Fund as the worst global recession since the Great Depression of the
1930s, and the sovereign debt crisis faced by European countries in 2011
that resulted in a second economic recession in the years after
2011–2015. These financial crises negatively affected Gross Domestic
Product (GDP) growth, economic performance, labour productivity and,
in general, labour markets and employment. The International Labour
Organization [1] revealed that owing to the global economic crisis, in
2009, about 22 million people were unemployed worldwide, particu-
larly in developed economies and in the European Union (EU). The
impact of the two financial crises varied across not only countries but
also age groups, gender, level of education, citizenship and geographic
area [2].

Unemployment rate (UR) is the best-known labour market indicator

that can measure the mismatches between the labour supply and de-
mand and reveal the inability of a country’s economy to generate suf-
ficient jobs for jobseekers [3]. Given its importance as a measure of
underutilisation of labour supply, its relationship with the national
economic performance and its effects on the lives of citizens, URis
widely recognised by governments and supra-national institutions as a
leading indicator for setting social and economic policies and for the
assignment of significant amounts of resources (European Commission
regional development, social and cohesion funds, etc.) [4]. Further, UR
was included as one of the indicators to measure progress towards the
achievement of the sustainable development goal (SDG) 8 (promote
sustained, inclusive and sustainable economic growth, full and pro-
ductive employment and decent work for all) [3]. In Italy, after each of
the two financial crises, UR showed a dramatic increase with high and
persistent levels of unemployment, affecting specific segments of the
labour market, such as the younger generations, women and people
residing in certain regions. Long-term and increasing rates of unem-
ployment have important repercussions on not only governments, as this
reduces the taxes collected and requires the provision of greater
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amounts on unemployment benefits and social subsidies, but also citi-
zens, as this results in individuals’ loss of income [5], social exclusion,
risk of poverty [6], decreased well-being and satisfaction [7], poor
health [8], an inclination to use alcohol and other drugs [9], crime [10]
and the risk of marriage breakdown, among others.

Some studies have analysed the consequences of financial crises on
unemployment. Most of these used the observed values of UR to assess
the impact of the 2008 GFC on different segments and characteristics of
the population. Baussola and Mussida [11] showed significant gender
gap in Italy, finding increased disadvantage of men over women and
higher male than female unemployment persistence owing to, among
other possible causes, their differences in employment distribution by
industries; males were mainly engaged in cycle-dependent industries
(such as electronics, construction and manufacturing), whereas females
were mainly employed in instruction, health and other sectors not
exposed to competition. Regarding the impact of educational level,
Pompei and Selezneva [12] found, for a large sample of EU countries, a
negative correlation between the probability of remaining inactive in
the job market and the years of education, further indicating that after
the GFC, the probability of young people with only primary education
being unemployed increased. Choudhry et al. [13] found that the
negative impact of the GFC on employment was stronger and more
persistent for young people because the youth unemployment rate
(YUR) increased more than the overall UR; they also revealed a gender
gap in the YUR, noting that the impact on females was more severe than
that on males.

Unlike other studies on the longitudinal analyses of unemployment
that use typical econometric models, such as the Arellano–Bond dy-
namic panel [13] and generalized methods of moments [14], or other
methods such as fractional cointegration models [15] and the dynam-
ic–spatial Durbin model [16], this study takes a different approach.
Using quarterly data derived from official statistics produced by the
Labour Force Survey (LFS), this study aims to (a) propose a counter-
factual approach based on interrupted time series (ITS) analysis to
measure the impact of three events on the Italian UR– the 2008 GFC, the
2011 European sovereign debt crisis and the so-called Jobs Act, a series
of legislative measures and tax incentives implemented in Italy in 2015
for supporting employment – and (b) use these estimates instead of the
raw data to assess the effects of each of the previous events on the overall
UR and the UR in various population sub-groups, such as among people
aged 15− 24, highlighting the differences based on YUR, gender,
macro-regions, citizenship and education level. In particular, the pro-
posed approach, using ITS analysis, allows to define a measure of the
impact of the three events on the Italian UR net of the trend in the
pre-event period that serves as the baseline and compares the trend
before with the trend after the event, where the trend before each event
ideally projected into the period after it is the counterfactual – that is,
the trend that would have been observed if the event in question had not
occurred.

The remainder of the paper is organised as follows: Section 2 de-
scribes the data source and provides a trend analysis of UR in Italy as
well as an international comparison among some southern EU countries.
Sections 3 presents the identification strategy of the empirical analysis
and describes ITS analysis, and Section 4 describes the results. Finally,
Section 5 discusses the results and concludes the study.

2. Data and historical trends

2.1. Data source

Country-level quarterly data on UR for the period 2004–2019 were
collected by I.Stat (http://dati.istat.it/), the warehouse of the Italian
National Institute of Statistics (Istat). Data were obtained from the LFS,
the main source of statistical information on the Italian labour market.
Every year, the LFS is administered to a sample of over 250 thousand
household residents in Italy (a total of 600 thousand individuals) spread

over approximately 1400 Italian municipalities. Households are
randomly selected from the National Resident Population Registry. The
survey covers people aged 15 years and older who live in private
households. Data collection is continuous, from January 1 to December
31 each year. Sample households are interviewed four times over a 15-
month period. The first interview is conducted at the resident’s home
(computer assisted personal interviewing (CAPI)). Subsequent in-
terviews are usually conducted by telephone (computer assisted tele-
phone interviewing (CATI)). According to Eurostat [17], UR is defined
as the number of people unemployed expressed as a percentage of the
labour force. The YUR is the number of unemployed 15–24-year-olds
expressed as a percentage of the youth labour force. Quarterly rather
than annual data were considered, as the ITS approach requires a fairly
large number of data points for the years before and after each inter-
ruption to provide reliable estimates of the underlying trends. Data
before 2004 were not considered so as to ensure the use of the most
recent data and obtain accurate UR trend estimates before the GFC.
Further, data after 2019 were not included owing to the onset of the
COronaVIrus Disease of 2019 (COVID-19) pandemic in early 2020,
which caused what is now considered to be one of the largest global
recessions in recent history.

To highlight any differences in the impacts of the three events on UR
among subgroups of the Italian population, data were separately
collected based on gender (males; females), age groups (15–24; 25–34;
35–44; 45–54; 55–64 years), level of education (low education; middle
school license; high school; degree and post-graduate), citizenship
(Italians; foreigners) and geographical area (north west; north east;
centre; south).

2.2. Historical trend analysis

Fig. 1 illustrates the overall UR trend in Italy from 2004 to 2019; we
observe that UR steadily declined from the first quarter of 2004
(2004q1) until the third quarter of 2007 (2007q3), falling to 5.6 %,
which represents the minimum value observed throughout the period.
Starting from the fourth quarter of 2007 (2007q4), the period in which
the effects of the GFC following the bankruptcy of Lehman Brothers
began to appear, UR suffered the first shock. Accordingly, UR had a
trend reversal, albeit with some obvious fluctuations; its value increased
in the subsequent two-year period, known as Great Recession, oscillating
between 7 % and 9 % in 2010–2011, when it reached roughly the same
level as that of a decade prior. The European sovereign debt crisis that
occurred in the late 2011 (2011q4) caused the second shock, and UR
even more dramatically increased up to 13.5 % at the end of 2014
(2014q4) after a six-quarter recession for the euro area economy. After
this peak, at the beginning of 2015 (2015q1), UR showed a slight trend
reversal, starting a constant decline until it reached a value of 9.9 % at
the end of the observed period.

2.3. An international comparison

An international comparison among four southern EU countries –
Italy, Spain, Portugal and Greece – was first conducted to place the
Italian situation in a broader context of countries that suffered similar
consequences after the two financial crises. Fig. 2 displays the trends in
quarterly data of UR for the aforementioned countries as well as the
average of the 27 EU countries.

In the period before 2007, we note a substantial convergence of the
UR in the southern EU countries around the EU average (although the
UR of Italy was well below the average); after the GFC, two groups of
countries showed different trends: Spain and Greece experienced a sharp
increase in UR, whereas in Italy and Portugal, the UR significantly
increased but maintained a value close to the EU average. After 2011,
Spain and Greece maintained their high UR, whereas the UR in Italy and
Portugal increased relative to the previous period. Finally, whereas the
UR in Greece, Spain and Portugal began a rapid decrease after the
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second half of 2012, in Italy, this decline began more than two years
later and more slowly. Among these countries, at the end of the study
period, only the UR in Portugal reached a value approximately equal to
that at the beginning of the period. One possible explanation for these
different impacts of financial crises on labour markets may lie in the
different employment protection legislation across different countries.
Indeed, in countries such as Spain with few labour protection measures,
the crisis led to a significant increase in the UR; in contrast, in countries
such as Italy with better labour protection measures, the UR showed, in
the first instance, a smaller increase [18].

3. Empirical analysis

3.1. Identification strategy

In the light of the previous considerations, the study period was
divided into four sub-periods, identified by three historically well-

recognised events, each with a different relevance. The first was the
2008 GFC following the USsubprime mortgage crisis, which had more or
less enhanced worldwide consequences; the second was the 2011 Eu-
ropean sovereign debt crisis, the implications of which were particularly
accentuated in some Eurozone countries such as Greece, Portugal,
Ireland, Italy, Spain and Cyprus; and the third was the introduction of
the so-called Jobs Act [19], a series of legislative measures and tax in-
centives implemented in Italy in 2015 for supporting employment, the
effects of which were limited at the national level.

As shown in Fig. 3, the four sub-periods were as follows: the years
before the 2008 GFC (2004q1–2007q3); the subsequent three-year
period known as the Great Recession in the aftermath of the GFC,
characterised by a general economic decline observed in world markets
(2007q4–2011q3); the period following the European sovereign debt
crisis, which resulted in a second economic recession (2011q4–2014q4);
and the five successive years until the end of the study period
(2015q1–2019q4), during which the improved economic conditions

Fig. 1. UR in Italy over the study period.

Fig. 2. UR in EU and in the four southern EU countries over the study period.
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favoured a slight decrease in the UR. Accordingly, the study period was
subdivided by setting breaks at 2007q3, 2011q4 and 2015q1, respec-
tively. Such breaks allowed to highlight the effects of each of the three
events in the subsequent years using ITS analysis, wherein the UR trends
before and after the event are compared using a counterfactual approach
to estimate the impact of the event under study.

This was accomplished using a segmented regression analysis of the
ITS [20]. The approach allowed to measure, in statistical terms, the
recessive effects of the two financial crises and the effect of the subse-
quent economic recovery on UR both in the period immediately after
their occurrence and over time as well as to determine whether the
changes in UR were short- or long-term [21]. One of the strengths of ITS
studies is that they are generally unaffected by typical confounding
variables, such as population age distribution or socioeconomic status,
as these remain fairly constant, changing relatively slowly over time;
they are generally taken into account when modelling the underlying
long-term trend. Nevertheless, ITS can be affected by time-varying
confounders that change more rapidly. Such time-varying confounders
can be controlled for by including variables representing them in the
regression model [22].

3.2. Interrupted time series analysis

ITS is a simple but powerful tool used in quasi-experimental designs
for estimating the impact of population-level or large-scale interventions
(or events) on an outcome variable observed at regular intervals before
and after the intervention. In ITS design, the impact of the intervention
is estimated by comparing the trend before the intervention projected
forward in time with the trend obtained based on the observed data
[23]. In particular, observations before the intervention, projected for-
ward, represent the counterfactual with which data after the interven-
tion are compared. Differences in the level and slope of the time series
between the projected trend and the actual trend are considered as an
estimate of the impact of the intervention. In a nutshell, ITS allows to
examine any change on the outcome variable in the post-intervention
period given the trend in the pre-intervention period [22].

As previously described, for the purposes of our study, the in-
terventions were the three unplanned real-world events: the 2008 GFC,
the 2011 European sovereign debt crisis and the Italian Jobs Act pro-
vision. In segmented regression analysis of ITS, each sub-period of the
series is allowed to exhibit its own level and trend, which can be
respectively represented by the intercept and slope of a regression
model. The intercept indicates the value of the series at the beginning of

an observation sub-period, and the slope is the rate of change during a
segment (or sub-period). This approach allows a comparison between
the pre-crisis– and post-crisis–level trends and an estimation of the
magnitude and statistical significance of their differences.

The ITS regression model applied to a single group under study (here,
the Italian population) and considering three events – the two economic
recessions in 2007q4 and 2011q4 and the introduction of the Italian
Jobs Act in 2015q1 – can be represented as follows [22,24].

yt = β0 + β1Tt + β2xt2007q3 + β3Tt2007q3xt2007q3 + β4xt2011q4+

+ β5Tt2011q4xt2011q4 + β6xt2015q1 + β7Tt2015q1xt2015q1 + ϵt

Here, yt is the aggregated outcome variable – in this study, UR –
observed at each equally spaced time-points t, here represented by
quarters; Tt is the time elapsed since the start of the study, where t varies
between 2004q1 and 2019q4; xt2007q3 is a dummy variable indicating
the onset of the GFC in the third quarter of 2007, coded as 0 (pre-crisis
period) and 1 (post-crisis period); Tt2007q3xt2007q3 is the interaction term
between time and the 2007q4 GFC; xt2011q4 is a dummy variable indi-
cating the onset of the 2011q4 European sovereign debt crisis, coded as
0 (pre-crisis period) and 1 (post-crisis period); and Tt2011q4xt2011q4 is the
interaction term between time and 2011q4 European sovereign debt
crisis. Finally, xt2015q1 is a dummy variable indicating the time when the
Italian Jobs Act came into effect, coded as 0 (before its entry into force)
and 1 (after its entry into force); and Tt2015q1xt2015q1 is the usual inter-
action term. Accordingly, β0 is the intercept and represents the starting
level of UR at T = 2004q1; β1 is the slope representing the UR trajectory
(or secular trend) until the 2007q3 GFC; β2 is the level change in the UR
that occurs immediately following the 2007q3 GFC (compared with the
counterfactual); β3 is the difference between the slope before and after
the GFC; β4 is the level change that occurs immediately following the
2011q4 European sovereign debt crisis (compared with the counter-
factual); β5 is the difference between the slope before and after the
European sovereign debt crisis; β6 is the level change that occurs
immediately following the 2015q1 Italian Jobs Act (compared with the
counterfactual); β7 is the difference between the slope before and after
the introduction of the Italian Jobs Act; and ϵt represents the random
error term, which is assumed to follow a first auto-regressive (AR1)
process. The regression coefficients are estimated using the ordinary
least-squares (OLS) method with the Newey–West standard errors to
overcome autocorrelation and heteroskedasticity in the error terms,
which typically occur in time series data [25].

Fig. 3. Total UR in Italy over the period 2004–2019.
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4. Results

Four periods of linear trend were considered to analyse UR with
interruptions at 2007q3, 2011q4 and 2015q1. Separate segmented
regression models were then estimated for Italy and for the different
population sub-groups. As mentioned in Section 3, model estimates were
obtained via OLS using Newy–West standard errors to handle one-lag
autocorrelation. To account for the correct autocorrelation structure,
the Cumby–Huizinga test [26] was performed, and the results confirm
that autocorrelation was present at lag 1 but not at higher orders of lag
(up to 9 lags were tested). The results were obtained using the Stata
command itsa [27] and are presented in Table 1 and Figs. 4–6, where the
estimated interrupted regressions are represented to highlight the
different trajectories within each sub-group.

4.1. Base level and trend before the GFC

At the beginning of the study period (2004q1), the Italian average
UR baseline level was at its lowest value (in percentage), but it showed
substantial variability across the considered population sub-groups. In
fact, starting from a value of 8.662 at national level, the UR was much
higher for the youth (25.231) and for the south macro-region (16.127).
In contrast, UR was significantly lower in the north east (4.214) and
north west (4.833) macro-regions, for people with an educational level
degree or post-graduate degree (5.945), for males (6.850) and for the
age groups of 45–54 or 55–64 years (4.546). Moreover, before the 2008
GFC (2004q1–2007q3), UR exhibited a decreasing trend, both at the
national level (− 0.185; p < 0.01) and for the different population sub-
groups. In particular, the decreasing trend was more pronounced in
the groups considered as the most vulnerable in Italy – that is, those who
typically have lower levels of employment, such as the south macro-
region (− 0.376; p < 0.01), YUR (− 0.357; p < 0.01) and females
(− 0.250; p < 0.01).

4.2. Impact of the GFC

The 2008 GFC (2007q4) caused an immediate and substantive in-
crease in the UR, quantified as more than one percentage point at the
national level (+1.046; p < 0.05) on average, but a significant increase
was also recorded in almost all considered sub-groups. The most severe

and direct consequences of the crisis were observed for the south macro-
region (1.766; p< 0.01), for females (+1.309; p< 0.01) and for workers
with low education levels (1.229; p < 0.01) or middle school license
(1.776; p < 0.01). The most resilient subgroups were those with an
educational degree and post-graduate degree and those residing in the
north east macro-region. The aftermath of this crisis was quite strong
and resulted in the Great Recession in the subsequent years, during
which a substantial and significant trend change compared with the
previous sub-period was observed (+0.301; p < 0.01). Thus, the trend
changed sign and become positive, leading to an annual average UR
increase (+0.116; p < 0.01). In this case, the highest trend change was
observed for YUR (+0.891; p < 0.01) and, to a much lesser extent, for
the south macro-region (+0.475; p < 0.01) and for workers with low
education levels (+0.465; p < 0.01).

4.3. Impact of the European sovereign debt crisis

The immediate consequences of the European sovereign debt crisis
(2011q4) were more severe than those of the GFC; it resulted in a second
economic recession. Indeed, the resulting national UR increase was
almost double of that after the GFC and reached about one and half
percentage point (+1.540 %; p < 0.01). The consequences were more
severe again for YUR (+3.676; p < 0.01), for the south macro-region
(+2.611; p < 0.01), for workers with low education levels (2.611; p
< 0.01) or middle school license (2.504; p < 0.01) and for foreigners
(2.276; p< 0.01), whereas no significant increase in UR was noted in the
north east macro-region and for people with an educational degree or
post-graduate degree.

Moreover, the slope of the UR trend estimated at the national level
after the European sovereign debt crisis was steeper than that after the
GFC (0.136; p < 0.05). Such acceleration was particularly high for the
south macro-region (+0.355; p < 0.01), age group 25–34 (+0.246; p <

0.05), workers with low education levels (0.207; p < 0.01) or middle
school license (0.218; p < 0.01) and females (+0.187; p < 0.01),
whereas no further significant increase was detected for YUR.

4.4. Impact of the Italian Jobs Act

After the introduction of the Jobs Act (2015q1), a clear upturn in the
UR was noted, quantified in more than one percentage point decrease in

Table 1
Estimates of the impact of the 2007q4 and 2011q4 financial crises on the UR in Italy and recovery after 2015q1.

Base rate
(2004)

Trend
2004q1–2007q3

Rate change
2007q4

Trend change
2007q4

Rate change
2011q4

Trend change
2011q4

Rate change
2015q1

Trend change
2015q1

Overall (entire Italian
population)

8.662c − 0.185c 1.046b 0.301c 1.540c 0.136b − 1.090a − 0.384c

Males 6.850c − 0.140c 0.294a 0.250c 1.426c 0.101 − 0.958 − 0.403c

Females 11.331c − 0.250c 1.309c 0.309c 1.675c 0.187c − 1.255b − 0.357c

15–24 years 25.231c − 0.357c 1.766 0.891c 3.676b 0.348 − 3.430 − 1.589c

25–34 years 11.050c − 0.190c 0.813 0.412c 1.566b 0.246b − 1.461 − 0.671c

35–44 years 6.190c − 0.119c 1.163c 0.202c 1.245c 0.166c − 1.094c − 0.310c

45–54 years 4.441c − 0.092c 0.696c 0.189c 1.111c 0.109b − 0.768 − 0.256c

55–64 years 4.546c − 0.154c 0.863c 0.206c 1.350c − 0.005 − 0.003 − 0.057a

North west 4.833c − 0.084c 0.779b 0.238c 0.893a 0.008 − 0.860b − 0.300c

North east 4.214c − 0.064c 0.277 0.194c 0.855 0.007 − 0.770 − 0.247c

Centre 7.048c − 0.121c 1.088c 0.212c 1.364c 0.134b − 0.854 − 0.358c

South 16.127c − 0.376c 1.766c 0.475c 2.611c 0.355c − 1.840b − 0.590c

Low education 10.761c − 0.233c 1.229b 0.465c 2.504c 0.207b − 1.573b − 0.486c

Middle school license 10.297c − 0.226c 1.570c 0.364c 2.130c 0.218b − 1.328 − 0.496c

High school 7.758c − 0.160c 1.004b 0.277c 1.420b 0124b − 0.945 − 0.365c

Degree and post-
graduate

5.945c − 0.080b − 0.105 0.154c 0.500 0.069b − 0.921c − 0.231c

Italians 8.568c − 0.188c 1.013c 0.291c 1.455c 0.141b − 1.037a − 0.372c

Foreigners 10.822c − 0.196c 1.357 0.389c 2.276a 0.068 − 1.465 − 0.428c

a p < .10.
b p < .05.
c p < .01.
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UR (− 1.090; p < 0.05) at national level on average. An even more
pronounced recovery was registered for the south macro-region
(− 1.840; p < 0.05), for workers with low education level (− 1.573; p
< 0.05) and for females (− 1.255; p < 0.05). The subsequent UR trend
exhibited a downward trend, with the slope at the national level
significantly changing (− 0.384; p < 0.01). This trend reversal was
observed more or less in all the population sub-groups, but it was clearly
evident for YUR (1.587; p < 0.01), age group 25–34 (− 0.671; p < 0.01),
the south macro-region (0.590; p < 0.01) and workers with low edu-
cation level (0.486; p< 0.01) or middle school license (0.496; p< 0.01).

4.5. Comparison of trends after the two crises and the subsequent
recovery

The different effects of the two financial crises (2007q4 and 2011q3)
can now be further analysed by comparing the trends before and after
each of these events. The corresponding trend coefficients are shown in
Table 2. Note that after the first sub-period, the UR trend reversed,
exhibiting a growth rate of about one-twelfth of a percentage point each
quarter at the national level (0.116; p < 0.01). The increase in UR was
high for YUR (0.534; p < 0.01) and, to a lesser extent, for people with

Fig. 4. ITS estimates for age groups over the period 2004–2019.

Fig. 5. ITS estimates for gender and citizenship.
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low education level (0.233; p < 0.01) and in the age-group 25–34
(0.222; p < 0.01). After the 2011 sovereign debt crisis (2011q3), the
increase in UR became even steeper, both at the national level (0.252; p
< 0.01) and across all the population subgroups, albeit with some

differences. Even after the sovereign debt crisis, as for the GFC, the in-
crease in UR was high especially for YUR (0.882; p< 0.01), for people in
the age-group 25–34 (0.468; p < 0.01), for the south macro-region
(0.454; p < 0.01) and for people with low education level (0.439; p <

0.01). After the introduction of the legislative measures contained in the
Jobs Act (2015q1), a new trend reversal occurred, and UR began to
steadily decrease. Similar to the effects of the shocks caused by the two
financial crises, the slope was steep especially for YUR (− 0.707; p <

0.01), whose trend showed a markedly greater decline than that of the
other population sub-groups.

In the four sub-periods considered, the changes in, as well as the
positive and negative slopes of, the different trajectories are more pro-
nounced and clearly evident in the age group 15–24 compared with the
other age groups, for females than males – although in the second
period, the UR growth is slower than that in the rest of the periods – and
finally in the south macro-region compared with the other regions.

5. Conclusions

This study proposed ITS analysis to measure the impact of three
unplanned real-world events – the 2008 GFC, the 2011 European sov-
ereign debt crisis and the so-called Jobs Act – on the Italian UR and,
using these estimates, to evaluate the effect of such events overall and in
various population sub-groups. The novelty of this analysis, different
from the other approaches proposed in extant literature, is the use of a
counterfactual approach for examining the changes in the Italian UR
during the post-intervention period relative to the UR trend observed in
the pre-intervention period. We thus obtain a measure of the impact net
of the trend in the pre-intervention period, which differs from what
would be obtained by considering the raw data. The high statistical
significance of the estimated trends is encouraging and justifies the
choice of the analysis method.

Our results show that the 2008 GFC caused an immediate UR in-
crease in Italy, especially for the south macro-region, females and
workers with low education level or middle school license, whereas the
impact on the UR trend in the subsequent years was more pronounced
for YUR and, albeit to a lesser extent, for the south macro-region and
workers with low education level. Moreover, the analysis shows that the

Fig. 6. ITS estimates for level of education over the period 2004–2019.

Table 2
Estimates of UR trends.

Trend after GFC
(2007q4–2011q3)

Trend after the
European debt crisis
(2011q4–2015q1)

Trend after the Jobs
Act
(2015q1–2019q4)

Overall 0.116b 0.252b − 0.132b

Males 0.154b 0.255b − 0.148b

Females 0.059a 0.246b − 0.111b

15–24
years

0.534b 0.882b − 0.707b

25–34
years

0.222b 0.468b − 0.203b

35–44
years

0.082b 0.248b − 0.061b

45–54
years

0.097b 0.207 − 0.049a

55–64
years

0.052b 0.047 − 0.011

North west 0.153b 0.162b − 0.138b

North east 0.129b 0.137b − 0.110b

Centre 0.091b 0.225b − 0.133b

South 0.099a 0.454b − 0.136b

Low
education

0.233b 0.439b − 0.046

Middle
school
license

0.138b 0.356b − 0.140b

High
school

0.116b 0.240b − 0.124b

Degree and
post-
graduate

0.074b 0.143b − 0.088b

Italians 0.103b 0.244b − 0.128b

Foreigners 0.193b 0.261a − 0.167b

*p < 0.10.
a p < .05.
b p < .01.
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consequences of the European sovereign debt crisis were more severe
than those of the GFC and persisted in the subsequent three years. The
consequences of this second financial crisis were more severe for YUR,
the south macro region, workers with low education level or middle
school license and foreigners. The UR for females registered high posi-
tive changes in 2011 and quite high recovery capacity in 2015. Since
2015. However, this decrease in UR recovers only partially the increase
in UR observed in the first years of the decade (the rate change in
2011q4 with respect to the rate change in 2015q1) and mainly for the
older class groups and for the central and north east regions.

In general, the subgroups most affected by the two financial crises
are young people, females, the south macro-region and workers with
low education levels. This marked phenomenon, highlighting the dif-
ferences in the immediate impacts on and subsequent trajectories of UR
among the various subgroups, reflects their high vulnerability. Young
people are typically employed under fixed-term contracts or have pre-
carious and flexible employment. In addition, females remain the most
at-risk category in terms of job employment, and the southern regions
represent an area of the country where the economy is weaker and the
labour market is less stable. Both YUR and female URmay be, with great
probability, linked to the inflow and outflow of the non-labour force
basin. For younger workers, the probability of returning to the non-
active part of the population is higher when the economy is in decline.
Regarding education, the higher the level of education, the less pro-
nounced the changes, and the increase in UR is mitigated. Therefore,
even for this subgroup, vulnerability is typical for those who have a low
level of education and those who are more at risk of the impact of
economic changes and typically are engaged in precarious jobs. How-
ever, sometimes this greater vulnerability, often a consequence of a
greater flexibility of the contractual forms under which they are
employed, proves to be more reactive at the time of recovery. This is
what we found after 2015, when the most vulnerable subgroups expe-
rienced the greatest recovery. The conclusions drawn from results of this
study align with the findings from previous studies [16] indicating that
the efficiency of local labour markets can be enhanced through the
introduction of policies that include job protection, reduction of tax
burdens and reduction of share temporal contracts. Finally, targeted
policies aimed at reducing YUR should be implemented through active
labour policies, supported by school-to-work pathways and compre-
hensive job training and matching programmes. Such analysis on the
UR, which allowed us to highlight the different behaviours of certain
subgroups in the presence of relevant events with their different im-
pacts, could subsequently be broadened by considering other events, not
necessarily of an economic nature, such as the recent COVID-19
pandemic or the outbreak of war in Ukraine, which, as we know, have
generated consequences on the economies of countries and labour
markets.
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