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1 Introduction

The relationship between individual wages and the unemployment rate is one of
the most discussed issues in the history of macroeconomics and labor economics.
Indeed, it can be considered as one of the "stilyzed" facts that has caught the
attention of many scholars in economics.
Among the several aspects that have been studied concerning the relationship
between these two key economic variables, a large part of the economists has
focused its attention on the econometric study of the relationship between them.
In particular, especially during the last twenty years, some authors, starting from
the analysis of Blanchflower and Oswald (1995), some scholars have estimated
the precise elasticity of the relationship between wages and the unemployment
rate, in order to "quantify" it. Blanchflower and Oswald found that the majority of
the surveyed countries (Italy included) showed a -0.10 elasticity: in other terms,
doubling the local unemployment rate, a 10% reduction of the individual income
occurs. In this paper, the estimation of the elasticity between individual wages and
the local unemployment rate is defined in this paper as the estimate of the "wage
curve", as Blanchflower and Oswald first called it in 1995, although this term in
the economic literature has also been used to indicate, in more general terms, an
equation which determines the level of wages and contains the unemployment rate
among the explanatory variables. Economists have carried out several analyses
which had the goal to extend the basic wage curve model: through the inclusion
of different control variables in the estimate equation; by estimating the wage
curve for different countries; by testing the existence of a wage curve for the same
countries in different historical periods.
In this work I extend the aalysis estimating different wage curves for different
professional categories. Moreover, as this analysis focuses on the Italian case in
the period from 1977 to 2008, some particular aspects and country’s labor market
features had to be taken into account, in order to correctly define the specific
econometric model.
Therefore, the idea behind this work is to understand whether a wage curve for
all professional groups in Italy exists and, consequently, which are the differences
in elasticities among them. This last result allows to provide an insight on the
flexibility and efficiency of the professional category’s specific labor market. A
larger negative elasticity between wages and the unemployment rate: on the one
hand indicates a wider credible competition among the unemployed agents, who
are out of the labor market and would be willing to accept a lower salary in order to
work, and the employed agents, who feel the external competition and are willing
to accept a reduction of their wages rather than lose their job; on the other hand,
it corresponds to a greater chance for employers to dismiss some inefficient job
positions (i.e. wages which are higher than the corresponding labor productivity)
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and to recruit individuals who are willing to accept a lower wage for the same level
of productivity, without any legal, economic (e.g. contractual issues) and social
(e.g. negative opinion by consumers) cost.
The results of my analysis show that, in general for all the self-employed category
and, in particular, for the entrepreneurs, it is not possible to identify a standard
wage curve, due to the presence of an underlying bias: the difficulty of obtaining
correct information about wages, because of the presence of widespread tax evasion
and tax avoidance. On the contrary, for the employees a wage curve exists and it is
negative, confirming the expected results. However, in a few cases the elasticity
obtained is equal or close to the estimated value of -0.10. In general, I obtain
that blue-collars and white collars have a lower elasticity, in absolute value, than
the executives and the self-employed. In particular, the category which has the
least flexible labor market is the blue-collars’ one, while the most flexible is the
executive’s category. Nevertheless, a wage curve is not found when considering
only the period from 1993 to 2008, the aftermath of the great reform of the Italian
labor market in the early ’90s, probably due to the small number of available
observations. In the following sections, I will discuss in detail, in the following
sections, the assumptions underlying the implemented econometric model and the
implications of the obtained results.
This work is organized as follows. In the first section, I will describe the main
sources and the structure of the datased used to implement the analysis. I will
also give a short description of all the variables I will use in the empirical analysis.
In particular, I will describe them from an historical and a geographical point of
view. In the second section, a theoretical review on the wage curve model is given.
In particular, I will discuss some economic frameworks which could justify the
econometrical choice of the Blanchflower and Oswald (1995) wage curve and some
empirical issues on the econometric tools to use in order to correctly implement my
model. In the third section, descending from the previous parts, the econometric
model for the wage curve estimation is presented. In the fourth section, I will
discuss the results of the empirical analysis and I will test the goodness of the
Blanchflower and Oswald’s prediction on the wage curve. Iin the fifth section, I
will present my conclusions and I will discuss some possible future extensions of
the present analysis.

2 A brief review of the wage curve

In this section I propose a brief review of the main theoretical results related to
the study of the economic relationship between wages and the unemployment rate.
In particular, I will focus on the description of the reasons that justify the choice
of the econometric model known as "the wage curve", among the other predictive
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models in the same field.
This issue has always been of great interest to both macroeconomists and labor
economists, who appreciate the possible general theoretical implications and seize
the policy issues related to it, and econometricians, who focused their attention on
the empirical analysis, in order to know and measure the elasticity between wages
and the unemployment rate.
In this paper, I perform an empirical analysis which refers to one of the most
relevant theoretical models in the literature of the relationship between wages
and unemployment: the "wage curve" analysis. This approach mainly refers to
Blanchflower and Oswald, who have written since 1995 several empirical studies
in this field, at first about the USA and then on other European and non-European
countries. They wanted to reinterpret the relationship between wages and unem-
ployment, inspired by the spreading microeconomic foundation of macroeconomics
of the 90’s (e.g. Jowell and Witherspoon (1989)). The main goal of their study
was to examine «the role that plays unemployment local pay determination - where
causality is to be thought of as running from the amount of joblessness to the level
of wages» (Blanchflower and Oswald (1995)) and the fundamental innovation
was the use of micro-data. In particular, they have documented the existence of
a logarithmic curve that relates the level of pays and the unemployment rate in
the local area. The most peculiar aspect of this issue is that, since their first work
which analyzes 12 countries, the results have shown that the estimated elasticity
is about -0.1. This implies that if the unemployment rate decreases by half, real
wages increase of about 10%.
These results have been supported by many subsequent analysis conducted by
several scholars. At the same time a large empirical literature does not support this
theory: several analysis were made on more than 40 countries and the existence
of wage curves in some of them, including the U.S. and Italy, is still considered
controversial (Montuenga et al. (2003)).
Having considered this remarkable empirical result, it is useful to describe, on
the one hand, the economic intuition behind the theoretical model and, on the
other hand, the possible empirical econometric description of the phenomenon. In
particular, I will consider the following issues: the consistency of the econometric
model wage curves with different theoretical models; the predictive ability of the
econometric model with respect to the specific features of the analyzed country (or
region).
These two issues cannot be considered as completely separarable, since the con-
struction of the empirical analysis usually stems from the choice of a theoretical
model’s reference. Nevertheless, in this section I distinguish the two issues, a
theoretical and an empirical one, in order to isolate the critical aspects of both of
them. In particular, we will consider some empirical limits to the application of the
wage curve model to the Italian case.
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2.1 Theoretical issues

From a theoretical point of view the definition of wage curve is clear and relatively
intuitive: «the substance of the wage curve revolves around a micro-econometric
wage function of the kind routinely used by labor economists such issues as to
study the returns to education or male-female wage gaps» (Card (1995)). One
of the major Blanchflower and Oswald’s introductions was to increase the list
of individual-specific job features (gender, education, age) while measuring the
unemployment rate.
However, the economic intuition behind the theory of the wage curve refers to
some findings of non-competitive theories of the labor market (Blanchflower and
Oswald (1995)). In particular, usually the presence of low wage levels together
with a high rate of unemployment is explained by the lack of bargaining power
held by workers, employed in "intensive-unemployment" labor markets. Indeed,
these workers decide to accept low wages because they fear that, if they ask upward
salary adjustments, they could probably be dismissed, since an unemployed agent
would be willing to work at the minimum - very low - wage. Moreover, they prefer
to remain occupied because, given the strong external competition in the labor
market by the agents who search a job, they might not be hired back, even with a
lower wage. Hence, according to this theory, the level of the wage is a negative
function of the unemployment rate (Blanchflower et al. (1992)). However, the
same empirical relationship found by Blanchflower and Oswald for the first time
may be justified at least by two other theories that, for different reasons, would
confirm the inverse relationship between unemployment and wages.
The first one is the Phillips curve (Phillips (1958)). In 1958, Phillips wrote an
empirical article in which he identified a negative relationship between the growth
rate of wages and the unemployment rate, for the historical period between the
1913 and 1948 in the UK. The analysis, started with an entirely empirical intent,
was later often used in the standard theoretical macroeconomic literature. The
underlying economic mechanism is intuitive and not a-theoretical: «it can be
justified by appealing to the notion that excess supply of a commodity gradually
pushes down the price of commodities» (Blanchflower and Oswald (2005)). How-
ever, this is very different from individuating a clear relationship between the two
variables: actually Phillips never specified the existence of any predictable relation
between the level wages and unemployment. Moreover, from the econometric
modeling point of view, there is a marked difference in the construction of the
Phillips curve and the wage curve. Phillips’model tests the existence of a negative
relationship between the rate of exchange of wages and the contemporaneous
unemployment rate (Lipsey (1960)), while the model of wage curves tests whether
the unemployment rate determines the level of wages, in addition to determine the
existence of the negative relationship between two variables (Card (1995)). From
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an analytical point of view, this means that, in the Phillips curve equation, the level
of the unemployment rate is the main regressor, while, in the wage equation, the
main regressor is the first difference of the unemployment rate:

logwrt = a1logurt + ert ,
logwrt−1 = a1logurt−1 + ert−1,
∆logwrt = a1logurt +a2logurt−1 +∆ert ,

where wrt is the wage in region r and time t, urt is the unemployment rate
in region r and time t. With this equation I am able to test the hypothesis required
by Phillips (fixing a2 = 0), while we may test the wage curves hypothesis (fixing
a2 =−a1). We obtain the following equations:

∆logwrt = a1logurt +∆ert
and
∆logwrt = ∆logurt +∆ert
as just said in the above description.

As the Phillips curve, another basic theory describes the inverse relationship
between unemployment and wages, even though with different economic moti-
vations. This theory is known as the labor supply function model. According to
Lucas and Rapping (1969) the change in the unemployment rate may depend on the
behavior of labor supply. Indeed, in the short term the change from employment
to unemployment could be be considered almost complementary: this means
that wages’ increases and simultaneous reductions of the unemployment rate
may simply result from a movement along the curve with positive gradient which
represents the labor supply function. However, Blanchflower and Oswald pointed
out in their empirical findings that the local unemployment rate - and not the global
employment rate - has a direct impact on wages.
In conclusion, some other theories are alternative to the wage curve, even in the
main result: the negative relationship between them. Within this research stream,
the most relevant theory was produced by Harris and Todaro (1970). It is based on
the concept of compensating differentials: in order to accept a job in a high-density
of unemployment area, workers receive an incentive to move, which takes the form
of a higher wage (Blanchflower and Oswald (2005)). Consequently, high levels of
unemployment should justify high levels of wage. Otherwise the workers would
not accept a job for which there is a strong external competition, as it would be
too risky. The main criticism of this approach is purely empirical: «depending on
which years are used in the analysis, researchers have not always found statistically
significant and positive association between wages and "long run" unemployment
rates» (Card (1995)). The reason for this result is probably due to the fact that
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«the compensating differentials theory pertains to the expected unemployment rate
in a local market, while the wage curve relation that occupies Blanchflower and
Oswald’s attention concerns contemporaneous unemployment» (Card (1995)).

2.2 Empirical issues

The wage curve analysis cannot be uniquely considered a theoretical issue. In
order to complete the analysis, I will also consider which are the features that an
empirical model describing the wage curve should have.
One of the main issues to take into consideration simultaneity. The wage curve
estimates the effect of unemployment rates on individual earnings, but, conversely,
wages could also affect labor demand and supply, and therefore unemployment
(Nijkamp and Poot (2005)). However, in micro-level data sets, even though the
wage is negotiated between a specific worker and an individual firm, so that it
could be influenced by the local unemployment rate, it is very difficult to prove
that the micro-outcome could directly have a feedback effect on the unemployment
rate itself (which is a macro-variable). For this reason, only a few wage curve esti-
mation models adopts instrumental variables to control for possible endogeneity of
the unemployment rate, and standard OLS are the most used estimation technique.
Another relevant issue to consider is the functional form of the relationship. Blanch-
flower and Oswald (1995) came to the conclusion that, empirically, the most sup-
ported relationship is the constant elasticity one: synthetically, ln(w) = a+bln(u)
plus other possible control variables. This formulation has been widely used in
the economics literature and it could be considered as the standard model for
describing a wage curve.
Concerning the type of OLS regression to use, the majority of studies adopted a
pooled cross-section time-series approach. Hence, it is important to understand
the role of regional and time-fixed effects. According to Nijkamp and Poot (2005),
such dummy variables are often significant. However, there could be an interpreta-
tion problem: there are often several different independent influences leading to
such fixed effects. Moreover, even though the wage curve is a relationship between
the real wage and local unemployment, only a few studies consider spatial cost of
living variation in the model (e.g. Buettner (1999)). Certainly, this depends on the
difficulties that one may have in finding such a specific cost-living index for all the
considered regions.
Furthermore, I discuss the use of micro-data instead of grouped data. Using
micro-data allows estimating the wage curve with a greater precision. However the
simultaneous use of grouped labor market (and non-market) features as control vari-
ables in the estimation equation leads to the standard error on the unemployment
rate being significantly underestimated (Moulton (1990); Card (1995)). Hence,
sometimes the precision of the estimation could be overvalued. This could lead
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to large t-statistics which may deceive the researcher about the significance of the
estimated coefficient.
To conclude, the most appropriate econometric model should be calibrated on the
characteristics of the country that is analyzed. There have been several attempts
to test the hypothesis for an Italian wage curve. Nevertheless, the results in some
cases did not show an inverse relationship between unemployment and wages (e.g.
in Ammermuller et al. (2010)); in other cases, although the basic relationship was
identified, it was found a significantly different from -0.1 elasticity, which is the
value found by Blanchflower and Oswald in the U.S. and many other countries (e.g.
Destefanis and Pica (2010)). The main reason for this particularity is generally
identified in the strong centralization of wage bargaining that has been present in
Italy at least until 1992. The centralized bargaining system, accompanied by a
semi-automatic indexing of wages to inflation, did not let wages be freely deter-
mined by the specific conditions of the local labor market (Devicienti et al. (2008)).
This is probably one of the reasons why Lucifora and Origo (1999) did not find
any wage curve, before the early ’90s.
In 1993 the Income Policy Agreement (IPA) abolished the indexation clause and
introduced the new bargaining system, composed of two different stages. The
national level was dedicated to the defense of the purchasing power of wages,
which effectively was set according to the targeted rate of inflation. «The firm
level was implemented in order to distribute additional (top-up) wage components,
according to firms’ performances and local conditions. Accordingly, one may
expect the wage curve to resurrect after 1993» (Devicienti et al. (2008)).
I will now proceeed to the analysis of the data, taking into account these relevant
theoretical, empirical and Italian-specific critical aspects that may occur.

3 The Data

The analysis I implement uses together micro- and macro-data. Indeed, the two
main considered variables, wages and the unemployment rate, were obtained from
different sources, using diverse techniques. The Italian Institute for Statistics (IS-
TAT) provides an aggregate (regional) version of the unemployment rate. Moreover,
ISTAT provides data on regional unemployment only since 1993 (and data from
1993 to 2003 are recreated by extrapolation). However, I build an extended dataset
to consider the effect of the Italian labor market reforms in 1993. Hence, I decided
to choose the unemployment rate by geographical area: indeed, ISTAT usually
divides Italy into five macro-regions (North-West, North-East, Centre, South and
Islands) and for each of them it provides the unemployment rate from 1977 to
2012. However, in this work we circumscribe the analysis to the period before
2009, in order to provide an estimation which is not influenced by the economic
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crisis started in 2009 whose effect on unemployment would confound the whole
analysis.
Bank of Italy provides individual wage variable’s source: I obtained the micro-data
from the Survey on Household by Income and Wealth (SHIW, the Italian Indagine
sui Bilanci delle Famiglie Italiane). This study always considers net wages, as
the Bank of Italy always provides data relative to net individual wages. The sur-
vey refers to interviews conducted from 1977 to 2008 (basic information are not
available prior to 1977), even though for a total of 20 years, since questionnaires
were not administered every year. The involved years are 1977, 1978, 1979, 1980,
1981, 1982, 1983, 1984, 1986, 1987, 1989, 1991, 1993, 1995, 1998, 2000, 2002,
2004, 2006 and 2008. More than 122,000 interviews were carried out during
the two decades and about 8,000 households or 24,000 individuals actually filled
in the questionnaire. The dataset contains information on personal features and
employment status of individuals, level of income earned by family members,
consumption, the real property owned or inhabited by members of the family and
the financial assets and liabilities held by the family. Overall, I decided to use a
sample survey, although aggregate data on wages and incomes were available, for
two main reasons: on one hand, this choice allows to integrate the income data
with further information on workers, which I will use as controls in the estimation
of the wage curves (e.g. geographical information, gender, education level and
age); on the other hand, I was able to distinguish the individual income levels based
on five professional categories (blue collars, employees and teachers, executives,
self-employed workers and entrepreneurs).
Since the main purpose of this work is to study the relationship between wages
and unemployment rates to test the existence of a wage curve, let me describe the
series of variables available in the dataset. In particular, as my analysis’ goal is to
identify a precise relationship between individual wages by professional category
and unemployment rates, through this descriptive data analysis it is possible to
observe the differences among the professional categories and the five geographic
Italian areas, looking at the evolution of the individual wages. The earnings in the
SHIW dataset were expressed in thousands of Lire until 2000 and in Euro since
2002. For homogeneity I decided to convert also the values from 1977 to 2000 in
Euro.
First, let me describe wages. I calculate the average income earned over the en-
tire period (Tab. 1), in order to have an indication of the differences among the
professional categories, in terms of wage. Higher average incomes belong to the
executives (nearly 19,000 Euros), followed by the self-employed workers (about
15,000 Euros). Entrepreneurs earn about 9,800 Euros and employees earn just over
8,800 Euros. The blue collars’ revenues are quite lower (about 6,200 Euros). Those
categories which had a higher average income also show a greater variability of
results, signaled by a higher standard deviation of earnings.
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In the appendix section it is possible to analyze the wage time series, through some
graphs: in Fig. 1, the median earning is indicated by a triangle and the maximum
and the minimum earnings are signaled by a vertical line, in the corresponding
year. Not considering the division by geographical areas and just evaluating the
national average, there is a growth of the level of earnings over time, for all the
professional categories. In particular, executives have a greater absolute and per-
centage increase than other categories from the late 80’s to the 90’s. On the other
hand, the self-employed workers’ earnings were stable during the same period.
However, in order to pursue the object of this analysis, it could be more useful to
understand how the earnings grew on the basis of the geographical distribution.
According to Fig. 2, in most of the cases the earnings of the Northern Italy workers
are higher than those of the Southern Italy ones, for all the geographical areas
and almost every year. Nevertheless, while for blue collars and employees there
are not substantial geographical differences in the time series, for the other three
groups, the difference between the medians of the areas is significantly higher.
Furthermore, this absolute difference increases with time: in particular, since 1993
the gap of earnings between North and South has increased. For instance, while in
1977 the absolute difference of the median wages of a Northern over a Southern
entrepreneur was about 750 Euros, in 2008 the same difference was approximately
5,800 Euros. However, the relative difference, calculated as the ratio between
the two wages belonging to workers of the same categories and different areas, is
non-increasing: in our example, the ratio for 1977 is 1.5 and for 2008 is 1.43.
Let me now look at the unemployment rate, our second key variable. As already
mentioned, due to the lack of micro data on unemployment, I looked for the un-
employment rate by geographical area at an aggregate level. This solution did not
allow me to consider a professional level of unemployment, an unemployment rate
that refers to a specific job category, which could be considered as the horizontal
distance from full employment in their profession. The calculation of a proxy of
the unemployment rate could not be a forcing operation and the results would have
been difficult to interpret; therefore, their use in subsequent econometric analysis
would have been impaired. For this reason, I opt for a unique unemployment rate:
this means that I consider unemployment as independent from the professional
labor market. Indeed, whatever the professional category is, the unemployment rate
would be the same, in the same geographical area, during the same year. Overall,
this is a simplification which has often being adopted in this stream of economic
literature (Destefanis and Pica (2010); Devicienti et al. (2008)). Hence, considering
the time series of the unemployment rate for geographical area, the evolution of the
variable was similar in all of them (Fig. 3). After having had a significant increase
between ’80s and ’90s, the unemployment rate was slowly returning to the levels
of the late 70’s, before the large increase of the most recent years (excluded in this
analysis). Moreover, since the mid 80’s the unemployment rate of the South and of
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the Islands has been at least twice the rate in the Centre-Northern regions. I will
take into account the impact of the geographical differences on the labor market
variables in the following sections.
To conclude, I deal with the descriptive analysis of those variables that we use
as controls in the following section. Tab. 2 and Fig. 4 report the absolute and
percent frequencies of the following variables: gender, age, area, education and
economic sector. The interviewed men are on average more than women, for all
the professional categories (Fig. 4.1). For the executives the disproportion is quite
evident (86% men, 14% women); on the contrary for employees and teachers
the distribution is much more balanced. The analysis by age reveals that the pro-
fessional categories of respondents are strongly different among the age group
considered (Fig. 4.2). Blue collars are more common especially in the age group
under 30 years, with a progressive decrease in the successive groups. On the other
hand, there are more executives and entrepreneurs, for the age groups after 40
years. There is a relatively stable behavior of employees and self-employed, among
the age groups. The geographical analysis does not show relevant differences,
among professional categories (Fig. 4.3). Indeed, there is not a relevant dispro-
portion among workers of different categories within the same area. There is just
one significant piece of information to notice: in the North-West the presence of
executives prevails (while, in the South, they are very few in proportion); moreover,
the percentage of entrepreneurs is proportionally lower in the North-West and
proportionally higher in the South Italy. The education level of Italian workers
seems to show a relationship with the professional category (Fig. 4.5). The only
categories which have a discrete number of workers without any education qualifi-
cation are the blue collars and the entrepreneurs. On the other hand, employees
and teachers have a high school diploma (approximately 58%), although a good
percentage is graduated (18%). The category with the highest percentage of gradu-
ates is composed by the executives (approximately 58% of the total), in addition to
whom we should consider those workers who have a higher university degree. A
similar phenomenon can be observed for the category of self-employed workers.
Otherwise, the entrepreneurs are a very particular category: only the 3% of them
has a degree and more than one third of them has only a primary school diploma.
In conclusion, I consider the distribution of workers among the economic sectors
(Fig. 4.5). Blue collars mainly work in the industrial sector (52%) and Public
Administration (21%). Employees and teachers mostly work in the PA (60%)
and in the industry (17%), as well as managers (61% and 26%, respectively) and
self-employed workers (61% and 25%, respectively). Otherwise, entrepreneurs
work mainly in trade (38%) and industry (25%), although there are also some
positions in the agriculture and in the PA (16% and 15%).
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4 The empirical strategy

In this section, I proceed to the estimation of the wage curve. The main issues that
should be taken into account in the construction of the model are: the econometric
research strategy which could better describe the relationship between wages and
unemployment; the choice of control variables which could provide the most
plausible model specification; the test of the hypothesis of a structural break in
1993 (the year of the Italian labor market reform). «Independently of the theoretical
models, the wage curve model has become quite standard aiming at controlling
as much as possible for observed and unobserved heterogeneity» (Devicienti et al.
(2008)). We will estimate the wage curve using the total wages as dependent
variables. I estimate through OLS the equation that describes the chosen wage
curve model, for individual i, in region r, at time t:

lnwirt = α +β lnurt +βbreaklnurtD1993 + γXirt +φr +φt + εirt , (1)

where lnwirt is the natural logarithm of wages. The main regressor, lnurt , is the
natural logarithm of the regional unemployment rate. lnurtD1993 is a dummy vari-
able which isolates the regression on the period from 1993 to 2008. Xirt is a set of
control variables for individual i, in region r, at time t. φr and φt are respectively
the spatial (regional area) and time (year) fixed-effects of the panel-data model.
Finally, εirt is an error term. I am going to estimate β and test Blanchard and
Oswald hypothesis on the negative relation between wages and the unemployment
rate.
I decided to use logarithms for two reasons: several authors estimated a logarithmic
equation (e.g. Blanchflower and Oswald (1995); Devicienti et al. (2008); Destefa-
nis and Pica (2010)); using logarithms, β would represent the elasticity coefficient
between the individual wage and the unemployment rate, which provides us deeper
information about the intensity of their relation. In particular, we are going to test
Blanchflower and Oswald’s hypothesis of a -0.1 elasticity ratio.
The OLS regression that I conduct is established within a panel data structure. The
individual id considered in the panel is the geographical area indicated by ISTAT
and the time variable is a subset of 20 years within the period from 1977 to 2008.
However, within the same regional area a different number of individuals, based
on the results of the Bank of Italy interviews, were considered for each year. This
means that the panel is unbalanced on the side of the interviewed individuals, while
it is balanced by the side of the regional area. Nevertheless, the use of an OLS
regression in a panel allows to control for the heterogeneity of individuals (in the
case of geographical areas), avoiding distortions in the estimates due to aggregation
of individual data. In addition, a panel data structure gives more information
about variables and, with it, a greater variability. This implies a lower probability
of collinearity between variables, a higher number of degrees of freedom and,
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therefore, more efficient estimates.
The panel structure allows to include spatial and regional fixed effects (φr and
φt). Spatial fixed-effects are included in the analysis model in order to consider
the "individuality" of each cross-sectional unit (regional area). The time fixed
effects are included in the model so that they take into account the fact that the
unemployment rate can vary over time within the same geographical area.
In order to test the structural break following the reform of the Italian labor market,
I include a dummy that signals only the period after 1993 (Destefanis and Pica
(2010)). In this way I isolate the period when the Italian labor market has not
been directly influenced by the government, in order to test my equation only for
the period 1977-2008 and to be able to compare my result with other results for
European and non-European countries.
Finally, Xt is a set of control variables related to personal features, cultural and
economic conditions of the considered individuals. In particular, I include the
"gender" variable that controls for the individuals’ gender. As part of the per-
sonal information, I consider the "individual age" variable which controls for five
different age groups. Concerning the economic controls, I include in the model
the "sector" variable, which monitors the agent’s participation to one of the six
considered economic sectors. With regard to the cultural sphere, I consider the
"education" variable that controls the different level of education of respondents.
All control variables that I include in the model are exogenous: they do not depend
on either the independent variable (salary), or on the main regressor (unemploy-
ment rate). This allows to be certain that there should not be endogeneity problems
within the model. The only variable that could be endogenous is "education", since
the education level of an individual could depend on the local unemployment rate:
in those areas of the country where the unemployment rate is high, the level of
education tends to be higher, given that young people prefer to delay the access
into the labor market (considered the high probability of unemployment). There-
fore they prefer to continue studying and achieve higher qualifications. Hence, I
will check the correlation between unemployment and education level to avoid
including an endogenous variable in the econometric model.
As one of the main goals of this work is to try to understand the differences among
the different professional categories in terms of elasticity between wages and
unemployment rate, I will estimate the equation (1) several times:

• For the different generic type of profession: all employed workers versus all
self-employed workers;

• For the four main professional categories: blue-collars, white collars, self-
employed and entrepreneurs;

• Within the white collars category: employees versus executives.
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Hence, I will refer to eight different datasets to implement our final analysis
and I will produce different tables to clearly compare the final results.

5 Empirical results

This section is dedicated to the description of the results obtained by the estimation
of the wage curve equation for the different occupational categories identified by
the Bank of Italy in the Survey on Household by Income and Wealth. Professional
groups are organized in order to compare first all the employees with all the self-
employed. Second, it follows a comparison between some more specific categories:
in particular I will compare blue-collars with white-collars, self-employed and
entrepreneurs. Finally, within the category of white collar, employees (and teachers)
and managers will be distinguished. The final goal is to understand how different
is the elasticity of wages with respect to the rate of unemployment among those
professional (group of) categories. Preliminarily, the correlation matrix of the
variables used in the model is analyzed. I obtain eight correlation matrices, as
many as the considered professional groups. Each matrix is composed of the
Pearson index expressing the ratio of the covariance of the corresponding variables
and the product of their standard deviations.
The correlation matrix (Tab. 3) is useful to provide a first insight on the empirical
relationship between the main variables of the model (wages and unemployment
rate). First, let me analyze the correlation coefficient between the ln of wages
and the ln of the unemployment rate. The correlation coefficient is negative for
all occupational categories analyzed. Hence, according to this first analysis the
direction of the relation seems unique (and negative). In particular, the correlation
coefficient is ranged from -0.005445 of the employees to -0.12 of the executives.
However, most of the results is around -0.08: all employed workers (-0.074),
entrepreneurs (-0.086), and blue-collar workers (-0.089). Moreover, for all the
employees, on average, the relationship between wages and unemployment rate
appears to be less strong (-0.074) compared to that of all the self-employed (-0.103).
Let me consider the OLS panel regression results. For each professional (group of)
category, we estimated several equations. The equation (A) is the full version of
the model:

lnwirt = α +β lnurt + γlnwirt−1 +δXirt +φr + εirt . (A)

In (A) the individual wage is dependent on the unemployment rate over the same
period, on the lagged wage variable, on the set of control variables and on the
regional fixed-effects. The equations (B), (C), (D) are shorter versions of equation
(A). In each of them only a single control variable is not considered. The reason
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of this choice is to understand the effect of the different control variables on the
elasticity of each estimated coefficient β . In particular, in (B) we control for the
age of individuals, in (C) we control for the economic sector, in (D) we control
for the level of education attained and, eventually, in (E) we control for individual
gender. Finally, we consider the basic version of the equation of the model, noted
as (F): in (F) the natural logartithm of individual wages is directly dependent on
the unemployment rate over the same period and on the lagged wage variable. All
the following results are reported in Tab. 4.
In order to describe the results, I first compare the elasticities of all the employees
and all the self-employed. The obtained elasticities are all negative and statisti-
cally significant. This implies that an increase in the local unemployment rate
is correlated with an individual local wage decrease, both in the case of all the
employees and all the self-employed. However, the intensity of the relationships is
different. Indeed, in the case of all the employees the value of β is always close to
- 10%: however, with an (F)-type equation the elasticity is equal to -0.02427, while
including in the model all the socio-economic controls, the elasticity is equal to
-0.0880. In addition, all estimates of the elasticity with individual controls oscillate
between -12% and -9%, with the exception of the gender control. Therefore, the
-8.8% result is sufficiently robust for all the employees. Conversely, the case of
all the self-employed workers is quite different. Considering equation (F) and (E)
the elasticity is positive (about +24%). This result is not robust with respect to
the inclusion of the age (-23%), sector (-17%) and education (-11%) as control
variables.
However, the elasticity obtained by the complete equation (A) - as well as that
obtained with the remaining control variables - is much smaller. In particular, in the
case of (A) it is equal to -0.0616. If this result is the most relevant for comparison
between professional categories, as I sustain in this work, then the difference of
elasticity between wages and the unemployment rate among the category of all
the self-employed and all the employees is quite relevant. In particular, all the
employee workers have (in absolute value) a larger elasticity between wages and
the unemployment rate, with respect to all the self-employed workers. However,
the incomplete robustness results for both categories may leave some doubts about
this final interpretation.
I now include in the estimate a dummy variable that allows to isolate the period
after the reform of the labor market, which occurred in 1993 (D1993). In this case,
with regard to all the employees, the elasticity is not significant for the complete
(A) model, while for the other formulations of the equation, it is quite low (never
exceeding 3%, with the exception of the (F)-type equation when it is approxi-
mately equal to -1%). With respect to all the self-employed, the elasticities are
all significant, again with the exception of the (A) and (D) models. In the other
cases, the elasticity, although high, is lower than that obtained for the whole period
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(1977-2008). Since the overall results are not significant, I cannot draw any con-
clusion on the post-reform wage curve in comparison between all the employees
and all the self-employees. Nevertheless, I may conclude that, for both employed
and self-employed, since 1993 and onwards, the elasticity between wages and
unemployment was relatively low: the flexibility of the labor market that I expected
actually did not seem to be occurred for none of professional categories.
Let me now turn to a more analytical comparison among the different professional
categories. First of all, the majority of the results are negative and statistically
significant, confirming the hypothesis of the existence of a wage curve for the
principal labor markets. However, there is great variability in the intensity of the
elasticity and in the strength and significance of the results. Blue-collar workers,
for example, show a relatively robust elasticity, as it oscillates around the 10%,
with exception of the (F) and (E) versions of the model, which are over the 20%. In
any case, when I include the whole set of control variables the β of equation of the
full model (A) is lower, as it is equal to -5.1%. The behavior of the β coefficient
for white-collars is not dissimilar to blue-collars’ one: if the equation of (F)-type
of the model provides an elasticity equal to -21%, the elasticity of the complete
model (A) is relatively higher in absolute terms (-10%). This value is also the first
to be perfectly in line with the results obtained by Blanchflower and Oswald in
1994. Moreover, this result is quite robust, since white-collars’ β coefficient ranges
only between -9% and -12%, with the exception of the simplified (F) and gender
controlled (E) versions of the model. By contrast, the results for the self-employed
and free-lancers are quite different. In this case, the intensity of the elasticity is
much greater: although there is a considerable variance of the β values in the
partially constrained equations, the value of elasticity is ranged between -19% and
-28%. The elasticity obtained in the equation of (F)-type (-13.8%) is not statistically
significant. The last analyzed category is the one of the entrepreneurs. In this
case, due to a relatively small number of respondents and the higher probability of
an incorrect compilation of surveys for fiscal reasons, some β are not significant.
Moreover, the coefficients are not easily interpretable, because of the inconsistence
of the arithmetic sign among the different models. In particular the coefficient of
the full version of the model is not only non-robust with respect to the elasticity of
the partially constrained models, but is statistically significant just at a 10% level
and it is equal to -2.7%. To sum up, among the white-collars and, especially, the
blue-collars labor markets, there is a low flexibility between wages and unemploy-
ment rate, compared to the self-employed and freelancers market situation, even
though in these last cases, the empirical results show some problems of consistency,
robustness and significance of the estimation.
I check now the same results for the period after 1993. Blue-collars show an elas-
ticity which is comparable to the one obtained for the whole period: it oscillates
around the -11% and, in the full (A) version of the model it is slightly lower than
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the -5% that we obtained for the whole period. In the case of white-collars, the
obtained coefficients, although statistically significant, are all positive, meaning
that we are not able to find a post-reform wage curve for this professional category.
Concerning the self-employed and freelancers, elasticity, where statistically signif-
icant, is negative and has a lower value than the corresponding elasticity for the
total period. Hence, I am not able to get a meaningful comparison between the
post-1993 and total results, with respect to the entrepreneurs’ category.
The final comparison is provided within the broader category of white-collars. In
order to avoid that some differences in behavior, within the white-collars labor
market, would not be clear from the previous analysis, we compare employees and
teachers with executives. Both categories show statistically significant, negative
and robust β coefficients. In particular, in the case of employees and teachers,
we found an elasticity ranged between -7% and -11%, with the exception of the
simplified version (F) and the gender controlled version (E) of the model. Pre-
cisely, the value obtained in the full (A) version of the model is equal to -10%
and is consistent both with the other controlled versions of the model and with
Blanchflower and Oswald’s hypothesis on elasticity. Instead, executives have a
higher β coefficient. The result of the elasticity is even more robust in this case: the
value obtained from the (F)-type equation and the one obtained from the (A)-type
equation are very similar (approximately -20%). Concerning the analysis on the
post-reform period, it is clear that employees and teachers show a positive and
statistically significant elasticity between wages and unemployment rate: this result
would give a hint against the resurrection of the wage curves after 1993, because of
the reforms on the Italian labor market. Anyhow, nothing can be concluded about
executives because, due to an insufficient number of observations, the results are
not statistically significant.
The analysis so far has not taken into account the presence of spatial and individual
fixed effects. In fact, in the original analysis of the wage curves (Blanchflower and
Oswald (1995)), not significant results were found, including fixed effects in the
panel model. I will now discuss the differences in terms of elasticity between two
models, including and not-including fixed effects. Hence, repeating the analysis,
the results obtained in some cases do not differ from those obtained without the
presence of fixed effects in the model, while in others the significance of the results,
or even their arithmetic sign, changes. In the case of blue-collars the value of the
elasticity, in the (A) version of the model, increases in absolute value (from -5%
to -7%), while the value in the version (F) is almost unchanged. The case of the
employees and teachers is different: the β coefficient of the (F)-type equation
increases in absolute value (from -21% to -24%) and the value in the (A)-version
increases from -10% to-14%. The executives’ situation is similar to the employees’
one: both considered values (F and A) increase in absolute terms (respectively,
from -20% to -33% and from -10% to -14%). Finally, concerning the categories
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of self-employed and entrepreneurs, the results are often not significant or such
that, by including fixed-effects, the arithmetic sign of the coefficient turns from
negative to positive. I explain this unexpected result with the presence of a low
number of observations for these professional categories. As argued in the previous
section, in fact, there is the risk that given the high number of control variables,
standard errors would be underestimated and, therefore, I could be led to reject a
null hypothesis that, otherwise, I would have been accepted.

6 Conclusive remarks

This work was started with the goal of understanding whether a wage curve, a neg-
ative structural relationship between the local unemployment rate and the level of
individual wages, exists for different professional categories in Italy. In particular,
the analysis was realized on the longer period over which a consistent dataset was
available (from 1977 to 2008), on five geographic areas (North-West, North-East,
Centre, South and Islands). If an aggregate wage curve for Italy has been found
by several authors, especially for the period after 1993, we did not have specific
information on the different professional category labor markets. Hence, we did
not know if, for different professional categories, there was a different response
on wages to the change in the unemployment rate. A second goal of this analysis,
which follows directly from the first, is to understand, once we have shown the
existence and the consistency of professional wage curves, what is the intensity of
the relationship between the local unemployment rate and the individual wages; in
other words, since the model is built as logarithmic equation, which professional
labor market has an elasticity coefficient greater than the others.
Through the construction of an econometric model, in line with the original realized
by Blanchflower and Oswald (1995), but corrected on the basis of country specific
characteristics, the obtained results are various and not always concordant. First
of all, a wage curve was not found for all the profession categories. In particular,
for the entrepreneurs’ category it does not seem to exist a significant negative rela-
tionship between unemployment and wages. However, this result is not surprising:
entrepreneurs and, more generally, all the self-employed workers have to declare
"spontaneously" their own level of pay, while the employees are "obliged" to do
that by the National authorities through their employers. Therefore, the possibility
of obtaining false results because of tax evasion is higher for this kind of categories.
In addition, the lowest number of observations made the result not statistically
significant.
Nevertheless, concerning all the employees’ category, more significant results were
obtained. First, for both blue-collars and white collars a consistent and significant
wage curve exists. Despite the differences in elasticity between the results of the
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different estimation models I used (with and without controls), the relationship is
always negative. The inclusion of regional fixed-effects in the estimation actually
had an effect on the values of the estimated coefficients, but usually not in the ratios
between the coefficients of the different professional categories. Moreover, nothing
can be said about a possible "resurrection" of the wage curves after 1993: as the
observations were considered up to 2008 and only for 10 years, the coefficients
are often not significant results. A wage curve exists for both the white collars
sub-categories: employees and executives. If we turn to analyze the intensity of
the relationship among the professional categories for which there a wage curve
exists, we obtain some interesting results. The blue-collars category shows the least
elasticity in absolute value (-5%). For employees, conversely, the Blanchflower and
Oswald’s hypothesis is confirmed, with a -10% elasticity, while for executives the
elasticity is even larger (-20%). These results, in addition to providing an accurate
report of the response of the individual wage of each of the categories with respect
to changes in the local rate of unemployment, gives a strong indication of the level
of efficiency and flexibility of the labor markets of reference. Indeed, the existence
of a market similar to that of the executives, where there is a strong relationship
between the level of unemployment and wages, implies the possibility for the
unemployed agents to implement a competitive pressure on the workers, who will
have to accept a lower wage to avoid losing their jobs and being replaced. The
wage "equilibrium" should be as low as possible; it should be equal to the marginal
productivity. Therefore, the "internal-external" competition could significantly
reduce market imperfections. Conversely, in a market which is similar to that of the
blue-collars, this phenomenon does not occur: there may be an external pressure of
the unemployed agents, but the individual wages of the workers are not responsive
and blue-collars may, within the limits of their contract, not suffer wage cuts, even
though the excess of labor supply would naturally lead to a substantial reduction of
wages "in equilibrium".
However, these results should be evaluated also considering the different contract
of the professional categories. Indeed, it is likely that in many cases the executives
sign short-term contracts with their employers: therefore, in this case the employers
have a greater chance to ask, in any circumstance, similar work performance to
those unemployed agents who are willing to work at a lower salary and equal
productivity. For blue-collars and employees (especially in PA), since there is a
collective bargaining system, this type of contractual relationship is not possible in
many cases. In this sense, a future study should take into account and control for
the different categories of contract in the estimation of the wage curves. In case
of future analysis, another precaution that should be taken is the use of regional
or provincial unemployment rates which are currently not available for Italy. This
will allow to obtain highly statistically significant results, because of the increase
in the number of available observations, and to realize some geographical analyses,
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taking into account the area specific macro-economic characteristics of the Italian
regions.
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Tab. 1 - Descriptive statistics by professional category.

Source: our elaboration on Bank of Italy and ISTAT data. 1

1 The professional categories’ unemployment rates have to be considered as macro variables:
they are built as the ration of the total unemployment rate and the number of interviewed people
belonging to each professional category.
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Tab. 2 - Absolute and percent frequency of control variables, by professional
category.

2.1 - Blue collars

Source: our elaboration on Bank of Italy data.
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2.2 - Employees and Teachers

Source: our elaboration on Bank of Italy data.
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2.3 - Executives

Source: our elaboration on Bank of Italy data.
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2.4 - Self-employed workers and freelancers

Source: our elaboration on Bank of Italy data.
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2.5 - Entrepreneurs

Source: our elaboration on Bank of Italy data.
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Fig. 1 - Wage evolution, by professional categories 2

1.A. 1.B

1.C 1.D

1.E

2 Fig. 1 describes the evolution of wages of five professional categories: blue-collars (1.A.),
employees (1.B.), executives (1.C.), self-employed (1.D.) and entrepreneurs (1.E.). The vertical
axis indicates the level of wages expressed in Euros, the horizontal axis indicates the involved years.
The triangles indicate the median of individual wages and the vertical line connects the maximum
and minimum value of wages. Source: Bank of Italy
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Fig. 2 - Wage evolution, by professional category and by area. 3

2.A. 2.B

2.C 2.D

2.E

3 Fig. 2 describes the evolution of wages of five professional categories: blue-collars (2.A.),
employees (2.B.), executives (2.C.), self-employed (2.D.) and entrepreneurs (2.E.). The vertical
axis indicates the level of wages expressed in Euros, the horizontal axis indicates the involved years.
The different colors indicate the five different Italian macro-areas. Source: Bank of Italy
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Fig. 3 - Wage evolution, by professional category and by area. 4

Fig. 4 -Control variables, by job category. 5

4.A

4 Source: ISTAT
5 Fig. 4 describes the distribution of professional categories by gender (4.A.), age (4.B.), geo-
graphical are (4.C.), education (4.D.) and economic sector (4.E.). The vertical axis indicates the
shares of professional categories belonging to a variable modality, the horizontal axis indicates the
modalities.
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4.B 4.C

4.D 4.E
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Tab. 3 - Correlation matrix by professional category. (1/2) 6

6 The elements of the matrix are Pearson correlation indexes, ranging from -1 to+ 1.
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Tab. 3 - Correlation matrix by professional category. (2/2) 7

7 The elements of the matrix are Pearson correlation indexes, ranging from -1 to+ 1.
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Tab. 4 - OLS panel regression, by professional category.

The following tables report the results of an OLS estimate on a panel of annual ob-
servations for the 5 macro-Italian areas (North-West, North-East, Centre, South and
Islands) during the period 1977-2008. The dependent variable is the natural logarithm
of individual net wages at time t. The ln unemployment rate variable is the natural
logarithm of regional unemployment rate at time t. Data sources are the ISTAT for the
rate of unemployment and the Bank of Italy for the individual wages. The standard
error is included, beneath the estimate coefficients. ∗, ∗∗ and ∗ ∗ ∗ describe the rejec-
tion of the null that the coefficient is equal to zero at a significance level of 10%, 5% and 1%.
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4.1 - All employed workers
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4.2 - All employed workers (Fixed-Effects)
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4.3 - All self-employed workers
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4.4 - All self-employed workers (Fixed-Effects)
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4.5 - Blue-collars
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4.6 - Blue-collars (Fixed-Effects)
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4.7 - White-collars
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4.8 - White-collars (Fixed-Effects)
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4.9 - Employees and teachers
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4.10 - Employees and teachers (Fixed-Effects)
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4.11 - Executives
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4.12 - Executives (Fixed-Effects)
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4.13 - Self-employed
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4.14 - Self-employed (Fixed-Effects)
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4.15 - Entrepreneurs
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4.16 - Entrepreneurs (Fixed-Effects)
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