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1 Introduction
As an attempt of testing the construct validity of the ESeC classification, we carried out a comparative analysis aimed at detecting the variations across four EU-15 countries in the risks of unemployment experienced by incumbents of occupations belonging to different ESeC classes.

The analysis is based on the assumption that unemployment risks and job stability represent central features of the employment relations on which ESeC scheme is based. Three hypotheses are tested. First, ESeC is a valid scheme. Therefore ESeC classes do really differ regarding the intensity of unemployment risks typically suffered by their respective individual members. Second, EU-15 countries possess a market economy since a long, therefore the disparities between ESeC classes in the risk of unemployment should follow the same general pattern. Third, despite this basic similarity, institutional arrangements and labour market regulations do vary across country. As a consequence one should observe between countries dissimilarities in unemployment risks displayed by each ESeC class.

We limited our analysis to four countries, namely Denmark, Germany, Italy and UK. They have been selected in order to represent the main variations of institutional arrangements and labour market regulations existing in EU-15 countries. More precisely, Denmark represents countries were the state plays an important role in the functioning of the whole society; UK represents countries that attribute a great importance to the market in the workings of the society; Germany and, above all, Italy represent societies where family has a crucial position. Moreover Denmark and UK are intended to show the effects of rather flexible labour markets, while Germany and Italy are designated to display the consequences on unemployment of more regulated labour markets.

2. Data and methods
To carry out our analysis we used data coming from the waves from 1994 to 2001 of the European Community Households Panel (ECHP). For reasons clarified afterwards, we adopted two different measures of unemployment experiences or, rather, we studied both risks of unemployment and the length of employment episodes. In the latter case we considered only episodes that either were followed by an unemployment experience or were left-censored. To put it otherwise we dropped employment episodes leading directly to retirement or out of labour forces.
First, we paid attention to the inequalities between ESeC classes in the incidence rates of unemployment. The latter are defined as the ratio of the duration of an unemployment spell to the sum of this duration and that of the employment episode immediately preceding the unemployment one. We used this offset in order to standardise the length of unemployment spells or, to put it otherwise, in order to control that length for the duration of the individuals’ participation in the labour force. Obviously the ratio we are dealing with varies between 0 and 1. We computed it monthly and for all people observed in the labour markets of Denmark, Germany, Italy and UK during the period 1994-2001. We then recoded, according to the ESeC class scheme, the two digits ISCO-88 Com associated to all the relevant occupational episodes recorded by ECHP for each of the above mentioned four countries. (The procedures followed to classify each occupational episode in the relevant ESeC class are illustrated in Appendix A). In order to ascertain how ESeC classes affect unemployment incidence rates, we specified a Poisson regression model for each country. In this model the dependent variable is represented by the logarithm of the number of months spent as unemployed by members of each ESeC group. Obviously, the ESeC class is the independent variable of the models.

In order to prove that observed disparities between ESeC classes in the unemployment incidence rates are not affected by compositional effects and, on the contrary, do really depend on the specific employment relation underlying each class, we specified a further version of our basic Poisson regression model, by adding to it some control variables expressing possible effects of individual characteristics. Expressly we controlled for the effects of age, level of education, gender and civil status of individuals.

The second step in our analysis was simpler than the preceding one. We compared the survivor functions in employment for ESeC classes in each country. We adopted an observation window covering the 60 months subsequent to the individual's entrance in one of the ESeC classes. It is worth nothing that we treated job to job transitions resulting in a change in the ESeC class position as right censored episodes. To put it otherwise, we should say that, by means of survivor functions, we studied how many people, who entered the various ESeC classes in the period 1994-2001, remained in each of them during the five years subsequent to the entrance month and how many of them fell into unemployment.

As implicitly stated in section 1, we decided to carry out a comparative analysis of ESeC class scheme in order to guarantee that it works in several EU societies, and not just in one of them. In order to avoid problems deriving from non harmonised variables expressing occupational position of individuals, we did not use national panel studies but – as already stressed – ECHP data sets.

This decision has its costs, however. The main problem has to do with the accuracy of information regarding occupations performed by ECHP interviewees in the four selected countries. ECHP classifies occupations according to a two digits version of ISCO88 Com, instead of using the more detailed four digits version. As a consequence, one cannot exclude that some interviewees are placed in a wrong class. This is more so in the case of Italy and Germany because the two digits ISCO88 Com classification is available only in a collapsed version where some ISCO sub-major groups are paired up, making it impossible to distinguish whether the occupation belonged to one group or the other. In order to encompass this problem, we decided to place all the occupations classified under these collapsed categories in the first of them. More detailed information on this point is given in Appendix A and B.
A further problem rises with Germany because the relevant ECHP data sets bear the information regarding supervision positions only for the first three waves and lack it from 1997 onwards. To overcome this difficulty we computed the average proportion of supervisors with respect to Isco-88 codes in the first three waves and assigned supervisory functions to the same proportions of randomly selected interviewees in the following waves.
As we will show later, there is some evidence suggesting that misclassifications deriving from the use of two digits ISCO88 are, at least in the case of Italy, rather infrequent. In any case, misclassifications should have the effect of reducing the heterogeneity actually existing between different ESeC classes. As a consequence, our hypothesis regarding the strength of disparities between them in the degree of exposure to unemployment risks should become more difficult to confirm. If, despite this difficulty, empirical data support our expectations, one should accept it as a sound proof of the construction validity of the ESeC scheme.

3. ESeC classes and risks of unemployment
Table 1 shows the parameters, expressed in multiplicative form, of our four Poisson regression models. These parameters can be interpreted as the intercepts of the regression lines and more precisely as measures of how many times the unemployment incidence rate of each ESeC class is greater, or lower, than that of the reference class, i.e. ESeC class 9. The table, not surprisingly, shows that, everywhere, the unemployment incidence rate ratio of every ESeC class does significantly differ from that of incumbents of routine occupations. This result is really informative regarding the likelihood of experiencing unemployment by each ESeC class, but says little regarding the actual duration of unemployment spells experienced by people belonging to different ESeC classes.

	Tab. 1
	Poisson Regression of Unemployment Incidence Rate Ratios by ESeC Classes and Country in the period 1994-2001 

	ESeC Classes
	Country

	
	DK
	DE
	UK
	IT

	1: Higher salariat occupations
	0,16***
	0,31***
	0,23***
	0,15***

	2: Lower salariat occupations
	0,31***
	0,28***
	0,26***
	0,16***

	3: Intermediate occupations
	0,74***
	0,48***
	0,45***
	0,21***

	4: Self employed and small employers
	0,34***
	0,20***
	0,32***
	0,28***

	5: Self employed and small employers in agriculture
	0,01***
	0,04***
	0,26***
	0,09***

	6: Lower supervisory and lower technician occupations
	0,52***
	0,81***
	0,23***
	0,29***

	7: Lower services, sales and clerical occupations
	0,97***
	0,58***
	0,70***
	0,52***

	8: Lower technical occupations
	0,77***
	0,70***
	0,75***
	0,63***

	9: Routine occupations (a)
	1,00
	1,00
	1,00
	1,00


(a) Reference category; *** p <0,01;** p <0,05; * p <0,1
In order to answer the latter question we moved from incidence rate ratios to incidence rates. More precisely we used the parameters of the Poisson regression model to compute the average incidence rate for each ESeC class and its respective 95 percent confidence interval in each country. The results of this exercise are given in table 2.

	Tab.2
	Average incidence rates (%) of unemployment (in bold letters) and 95% confidence intervals by ESeC classes and countries in the period 1994-2001

	ESec Classes
	Country

	
	
	DK
	
	
	DE
	
	
	UK
	
	
	IT
	

	1: Higher salariat occupations
	0.73
	0.81
	0.91
	1.76
	1.86
	1.97
	0.81
	0.87
	0.94
	1.30
	1.39
	1.49

	2: Lower salariat occupations
	1.43
	1.55
	1.68
	1.58
	1.67
	1.77
	0.91
	0.98
	1.05
	1.37
	1.45
	1.53

	3: Intermediate occupations
	3.47
	3.67
	3.89
	2.73
	2.87
	3.01
	1.61
	1.71
	1.81
	1.88
	1.97
	2.07

	4: Self employed and small employers
	1.44
	1.70
	2.02
	1.08
	1.20
	1.34
	1.10
	1.21
	1.33
	2.47
	2.57
	2.67

	5: Self employed and small employers in agriculture
	0.00
	0.00
	0.00
	0.09
	0.24
	0.63
	0.58
	0.97
	1.61
	0.62
	0.82
	1.07

	6: Lower supervisory and lower technician occupations
	2.28
	2.58
	2.91
	4.61
	4.79
	4.97
	0.77
	0.88
	1.01
	2.51
	2.71
	2.92

	7: Lower services, sales and clerical occupations
	4.52
	4.79
	5.08
	3.33
	3.46
	3.60
	2.49
	2.64
	2.79
	4.64
	4.82
	5.01

	8: Lower technical occupations
	3.53
	3.80
	4.09
	4.02
	4.14
	4.27
	2.67
	2.85
	3.05
	5.70
	5.84
	5.99

	9: Routine occupations
	4.67
	4.95
	5.25
	5.71
	5.94
	6.17
	3.60
	3.77
	3.96
	9.07
	9.32
	9.58


It shows that, by and large, the average number of months passed as unemployed, expressed as a percentage of all those spent in the labour forces, by members of each ESEC classes differ from the corresponding average of the remaining classes in all the four countries we studied. To be more precise, we should say that the average unemployment incidence rates, with just few exception, follow, in Denmark, Germany, Italy and UK the same trend and, more precisely, the trend one would expect, taking into account the employment relations specific to each ESeC class and the associated positive or negative privileges. Self-employed and small employers in agriculture, together with higher salariat occupations, display the lowest incidence rates of unemployment, followed by people performing lower salariat occupations and the self employed in the industrial and tertiary sector. On the contrary, lower service, lower technical and routine occupations show the highest incidence rates of unemployment, as everybody would predict. 
Yet, looking closer at class specific average incidence rates of unemployment, it can be seen that their distribution, in the case of dependant workers, does not increase monotonically moving from higher to lower classes in every country. Expressly, average incidence rates display a monotonic trend in Italy, while in Denmark, Germany and the UK they do not. In Denmark, class 3 appears to be affected by longer unemployment episodes than those experienced by members of class 6 and the same holds in the case of class 7 compared to class 8. In Germany, on the contrary, class 6 display a higher average incidence rate of unemployment than classes 7 and 8. In the UK members of class 6 seem to experience unemployment less likely than their counterparts in class 3 and, even more surprisingly, class 2. It is quite difficult to draw an empirically sound explanation of these results. As an ad hoc attempt of accounting for them, it could be said that even in Denmark incumbents of rank and files occupations the service sector (i.e. those belonging to class 3) are less protected, because of their lower qualifications, than people employed as supervisors or carrying out jobs with specific technical contents in the industrial sector (i.e. those belonging to class 6). This argument should hold a fortiori in the case of members of class 7 and 8. It can be argued that occupations belonging to class 7 are carried out on the basis of absolutely flexible and short terms contracts much more frequently than those belonging to class 8. This argument can be extended to class 6 and class 3 in the UK. But we have to frankly admit that we are not able to find any causal factor underlying the peculiar positions of class 2 in the UK and class 6 in Germany.
However, we would stress that, at least from a theoretical point of view, classes are based on relational asymmetries and, as a consequence, they are not necessarily arranged in a strictly hierarchical order. Against this statement one could maintain that, at least in the case of employees’ classes, distributive inequalities have to produce a linear order following the different amount of power resources controlled by each class. This argument is not strictly convincing, however. First, because some contingent phenomena (such as level of unionisation, proportion of incumbent of specific occupation hired by large or small firms, and the likes) can alter the linear order even in the case of distributive inequalities. Second, because it is debatable whether unemployment risks can be conceived of as distributional characteristics. In our opinion they are mainly relational in character.
Things being so, we would maintain that what counts more in a construct validity study of a class scheme is that clear discontinuities between classes can be detected whatever the shape of hierarchy they possibly form. We have already shown that this discontinuity does exist in the case of our estimates of average unemployment incidence rates related to ESeC classes. Now we can add that the confidence intervals of these estimates are rather narrow (table 2). This means that: first, our estimates are fairly stable and second, the overlapping of the average duration of unemployment episodes experienced by individuals belonging to different ESeC classes is really negligible even in the case of those strictly adjacent; third, in each country clear discontinuities between ESeC classes in the risks of unemployment do really exist. As a consequence, one can be quite confident with both validity and reliability of ESeC scheme.
Obviously, between classes disparities in the unemployment risks are not affected only by differences in their specific employment relations. They depend also on the regulation of the labour market. ESeC class scheme proves to be sensitive also to it and, more precisely, to differences existing between countries in the workings of their labour market and institutional arrangement. On average, ESeC class being equal, UK displays the lowest unemployment incidence rates, followed by Denmark, Germany and Italy. Hence, it would seem that the risk of losing a job and the duration of search for a new job are definitely lower and shorter in societies with flexible labour market, like UK and Denmark (tab. 2). On the contrary, societies with quite rigid labour markets – like Germany and Italy – are more likely to exhibit longer duration of unemployment episodes whatever the specific class considered.

The strength of market orientation of a society and the generosity of its welfare system seem also to play a role in determining the size of unemployment risks affecting each ESeC class. Actually, the average unemployment incidence rate affecting most ESeC classes proves to be definitely lower in the UK compared to Denmark (tab. 2). To put it otherwise, we would suggest that the very generous unemployment subsidies and pensions guaranteed by Danish welfare state can reduce unemployed propensity to search for a new job or, rather, to extend the duration of a new job search.

Precisely because labour market regulation and welfare arrangements are rather similar in Germany and Italy, the differences between these two countries in the average unemployment incidence rates of each ESeC class are not really pronounced. The main disparity lies in the fact that Italy seems to guaranty stronger protection against the risks of unemployment to members of higher ESeC classes than Germany, while the opposite holds in the case of lower ESeC classes (tab. 2). The reason for that disparity has to be found in the interplay between Italian economic structure and labour market regulation. The latter strongly protects employees of medium and large firms but almost ignores their counterparts dependant from the plenty of the Italian small firms where most lower service, lower technical and routine workers are employed. As a consequence, a lot of Italian members of ESeC classes 7, 8 and 9 can enjoy contractual protection against the risks of being fired but, contrary to their counterparts hired by firms with more than 14 employees, they are lacking any legal protection in this field. Moreover one has to take into account that a quite sizeable proportion of Italian incumbents of lower service, lower technical and routine occupations are hired by firms belonging to black economy. Therefore they do lack even contractual protections and are quite easily and frequently dismissed. Contrary to Italy, in Germany black job are quite infrequent, not to say completely absent, and small firms are far less common than they are Italy. As a consequence, disparities between ESeC classes are smaller than those observed in the latter country.

	Tab. 3
	Poisson regression of unemployment incidence rate ratios by ESeC classes and country controlling for gender, age, level of education and marital status. ECHP waves 1-7

	Covariates
	Country

	
	DK
	DE
	UK
	IT

	ESec classes
	
	
	
	

	1: Higher salariat occupations
	0.19***
	0,40***
	0.30***
	0.26***

	2: Lower salariat occupations
	0.31***
	0,33***
	0.32***
	0.25***

	3: Intermediate occupations
	0.66***
	0,54***
	0.53***
	0.28***

	4: Self employed and small employers
	0.40***
	0,24***
	0.39***
	0.36***

	5: Self employed and small employers in agriculture
	0.10***
	0,04***
	0.30***
	0.13***

	6: Lower supervisory and lower technician occupations
	0.57***
	1,00
	0.24***
	0.34***

	7: Lower services. sales and clerical occupations
	0.82***
	0,66***
	0.77***
	0.54***

	8: Lower technical occupations
	0.92
	0,91***
	0.68***
	0.58***

	9: Routine occupations (a)
	1.00
	1,00
	1.00
	1.00

	Gender
	
	
	
	

	Men
	0.58***
	0,74***
	1.46***
	0.88***

	Women (a)
	1.00
	1,00
	1.00
	1.00

	Age
	0.99*
	0,95***
	0.93***
	0.93***

	Age squared
	1.00*
	1,00***
	1.00***
	1.00***

	Education
	
	
	
	

	Tertiary
	0.90**
	0,82***
	0.81***
	0.50***

	Higher secondary
	0.87***
	0,90***
	0.85***
	0.71***

	Below higher secondary (a)
	1.00
	1,00
	1.00
	1.00

	Civil status
	
	
	
	

	Married
	0.69***
	0,77***
	0.53***
	0.61***

	Separated or divorced
	0.88**
	1,05
	0.94**
	0.50***

	Unmarried (a)
	1.00
	1,00
	1.00
	1.00

	
	
	
	
	

	Pseudo R squared
	0.0735
	0.0589
	0.0855
	0.1328


(a) Reference category; *** p <0.01;** p <0.05; * p <0.1
As stated in the second section, to deepen our analysis regarding the construct validity of the ESeC class scheme and more precisely its explanatory power of risks of unemployment and the stability of the latter, we tried to check whether the differences observed between ESeC classes in their respective incidence rate ratios are influenced by compositional effects. As it is well known, risks of unemployment do not vary only according to occupational positions. They depend also on some individual characteristics such as age, gender, level of education, and the likes. Therefore it might be that ESeC classes differ in their respective incidence rate ratios not only because of their underlying employment relations but also of their different social composition. In order to control for the latter we specified a new Poisson regression model for each country by adding to our first model a further set of covariates intended to express the effect of individual characteristics that usually affect risks of unemployment. As stated in the second section, these covariates are made up by gender, age (and age squared), level of education and civil status. It is well known that women, young and old people, poorly educated individuals, and not yet married people are everywhere more likely to experience unemployment than, respectively, men, the adults, the well educated and married persons.

The results of this analysis seem to confirm that ESeC classification is really able to account for unemployment risks differentials existing between the classes that make up it. To put it otherwise, the effect of each ESeC class on the incidence rate ratio of unemployment does not significantly change when the above listed covariates are added to our Poisson regression model (tab. 3). Obviously, because these covariates were expressly selected on the basis of their capacity of influencing the risk of unemployment. They reduce the protective power of the ESeC classes against unemployment, as it is shown by the slight increase of the relevant parameters of our second model. But this increase is really small, almost negligible (tab. 3). This means that the influence of ESeC classes on the risks of unemployment is not spurious, it does not depend on some concealed compositional effects, but from the fact that ESeC class scheme is really able to grasp the inequalities deriving from disparities in the employment relation underlying different class positions.
	Tab.4
	Average incidence rates (%) of unemployment (in bold letters) and 95% confidence intervals by ESeC classes and countries in the period 1994-2001.Estimates from multivariate Poisson regression model controlling for gender. age. Education and civil status.

	ESec Classes
	Country

	
	
	DK
	
	
	DE
	
	
	UK
	
	
	IT
	

	1: Higher salariat occupations
	0.72
	0.83
	0.95
	1.73
	1.86
	2.00
	0.85
	0.93
	1.03
	1.37
	1.50
	1.63

	2: Lower salariat occupations
	1.42
	1.58
	1.76
	1.55
	1.66
	1.78
	0.95
	1.05
	1.16
	1.49
	1.60
	1.72

	3: Intermediate occupations
	3.35
	3.68
	4.03
	2.72
	2.89
	3.08
	1.72
	1.87
	2.04
	2.04
	2.17
	2.31

	4: Self employed and small employers
	1.43
	1.73
	2.09
	1.09
	1.22
	1.37
	1.14
	1.28
	1.44
	2.53
	2.67
	2.83

	5: Self employed and small employers in agriculture
	0.00
	0.00
	0.00
	0.09
	0.23
	0.62
	0.63
	1.05
	1.75
	0.64
	0.85
	1.13

	6: Lower supervisory and lower technician occupations
	2.29
	2.64
	3.03
	4.55
	4.81
	5.09
	0.78
	0.91
	1.06
	2.60
	2.83
	3.09

	7: Lower services. sales and clerical occupations
	4.48
	4.92
	5.40
	3.31
	3.51
	3.72
	2.59
	2.83
	3.08
	4.94
	5.20
	5.49

	8: Lower technical occupations
	3.57
	3.95
	4.37
	3.91
	4.11
	4.32
	2.79
	3.04
	3.33
	5.73
	5.97
	6.21

	9: Routine occupations
	4.60
	5.06
	5.56
	5.35
	5.68
	6.03
	3.83
	4.14
	4.47
	9.27
	9.68
	10.1


To show more directly the soundness of the last statement, we computed, using the parameters of the multivariate Poisson regression model, the average incidence rate of unemployment for each ESeC class and its respective 95 percent confidence interval in each country. A simple comparison of the figures given in table 4 with those already reported in table 2 definitely proves that the differences between the relevant incidence rates estimated on the basis of our two different Poisson regression models are really small.

Nonetheless some old and new problems regarding the variations across ESeC classes in the length of unemployment episodes come out from our latter analysis. In Denmark the average incidence rates of ESeC classes 3 and 7 continue to be higher than those of classes 6 and 8, respectively. In Germany, ESeC class 6 displays once again greater risks of unemployment in comparison to both class 7 and 8. Moreover, members of ESeC class 1 seem to be a bit more likely in experiencing unemployment than their counterparts belonging to class 2. Finally, in the UK ESeC class 6 appears to be less prone to unemployment than classes 1, 2 and 3.
As already stressed, we are not inclined to admit that the lack of a monotonic trend in the average incidence rates of unemployment proves the invalidity of the ESeC class scheme. Moreover one has to take into account that it is just one class – precisely class 6 – that causes the lack of a clear hierarchical order in the distributions of the average incidence rates of unemployment in Denmark and the UK. In Germany, two classes (namely, classes 1 and 6) alter this order, but it should be stressed that the disparity between the average incidence rate of unemployment regarding class 1 and class 2 is really small. In the light of these remarks, we would suggest that the discrepancies between the expected and the observed ranking of ESeC classes of employees regarding risks of unemployment typically undergone by their respective members could be attributed to sampling problems and to the very reduced size of class 6 in the countries we studied.
4. ESeC classes and the duration of employment episodes
Unemployment incidence rates give no information on the duration of employment episodes. In a sense employment stability is the other face of unemployment risks. The longer employment episodes the lower unemployment risks. But low unemployment incidence rates can derive from either frequent and short unemployment experiences or less common but longer ones. In order to highlight this problem and to check whether the degrees of job stability experience by individuals belonging to different ESeC classes do really differ, we estimated, as stated in section 2, the monthly values of the survivor function in employment of each ESeC class, separately for each country.

The results of our exercise appear to be rather interesting (figs. 1-4). First, confirming our previous remarks the shape of survivor functions of ESeC classes are quite different everywhere. More precisely job episodes of the self-employed in agriculture, the higher and the lower salariat occupations last much longer than job episodes among lower classes in all countries we studied. Second, log-rank tests show that the overall observed disparities between the survivor functions are systematic and statistically significant within each country (tab. 5). This is a further proof of the construct validity and reliability of ESeC scheme. It holds in the case both of unemployment risks and job stability.

Not surprisingly, the survivor functions in employment of ESeC classes of dependant workers display in Denmark, Germany and the UK the same lack of hierarchical order we already observed when dealing with average incidence rates of unemployment. Expressly, in Denmark members of class 6 prove to possess employment episodes longer than those of their counterparts coming from class 3. The same pattern can be observed in the UK, even though for most of the observation windows the survivor function of class 6 posses ordinate values higher than those of class 1 and 2. Finally, it should be remarked that in Germany people belonging to ESeC class 9 display job episodes longer than those of members of class 7 and 8.

As stressed in section three, we think that the above illustrated shifts from a linear hierarchical order of the ESeC classes are not really worrying. First, because in most cases it is just one class that do not follow the expected pattern; second, because the duration of job episodes may sometimes depends also on voluntary interruption of an employment by people looking for better occupational opportunities.
Turning to the comparison of survivor functions across countries, we would like to stress that they allows a new interesting remark, showing the sensitivity of ESeC scheme to the effects of the labour market arrangements. During the five years period of observation, the survivor functions of the most privileged ESeC classes – namely class 1, 2, and 3 – constantly display lower values in the UK and Denmark in comparison with Italy as one would expect given the lower degree of job protection guaranteed by the labour market of the two former countries. Despite its strongly regulated labour market, Germany does not conform completely to this pattern, however. To be more precise we should say that the pattern holds only when Germany is compared to the UK. Figures 1 and 2 show that since the second year of the observation period, German higher and lower salariat occupations exhibit ordinate values of their survivor functions that are a bit lower than those of their Danish counterparts. This result is not easy to explain. It might be that it depends on technical reason and precisely on the fact that German employment and unemployment episodes are recorded on annual basis, instead of a monthly one like in other countries. Alternatively, it could be suggested that the stronger active labour policies enhanced by Denmark reduce the risks of dismissal of old incumbents of occupations belonging to class 1 and 2. 
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Fig. 3
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	Tab. 5
	Log-rank test of expected and observed events of dismissal by ESeC classes and country and values of χ2 test. 

	ESeC Classes
	Country
	
	
	

	
	DK
	DE
	UK
	IT

	
	Observed
	expected
	observed
	expected
	observed
	expected
	observed
	expected

	1: Higher salariat occupations
	51
	106.96
	140
	233
	110
	159.5
	54
	158.12

	2: Lower salariat occupations
	86
	125.91
	168
	250.98
	104
	158.53
	121
	204.64

	3: Intermediate occupations
	105
	106.49
	175
	207.55
	168
	159.75
	122
	194.32

	4: Self employed and small employers
	9
	28.14
	45
	76.17
	52
	74.05
	154
	236.4

	5: Self employed and small employers in agriculture
	0
	4.42
	1
	5.27
	3
	3.34
	3
	12.59

	6: Lower supervisory and lower technician occupations
	31
	35.71
	258
	188.3
	32
	51.27
	46
	64.9

	7: Lower services, sales and clerical occupations
	152
	92.17
	244
	235.19
	161
	120.09
	217
	138.11

	8: Lower technical occupations
	70
	63.25
	442
	317.87
	105
	68.98
	405
	255.08

	9: Routine occupations (a)
	144
	84.96
	197
	155.66
	177
	116.48
	291
	148.85

	
	
	
	
	
	
	
	
	

	χ2, 8 d.f.
	142.96
	173.78
	114.10
	447.54


5. The validity of ESeC class scheme and Isco 88 com versions: the Italian case.
As stressed in section 2, all the results shown in this paper could be criticised because we used the two digits version of Isco 88 Com. and, in the case of Germany, some further arbitrary procedures to reconstruct ESeC classes. In a sense we have already answered this critic saying that possible misclassification of the true class position of the incumbents of some occupations, deriving from the use of the most collapsed version of Isco 88 Com., should generate classes internally more heterogeneous than they should result using more detailed version of Isco. Hence, the confirmation of our hypotheses should have been more difficult. As we succeeded – at least in our opinion – in proving that ESeC classes really differ in the risks of unemployment and the duration of employment episodes even if they are made up using Isco 88 Com. two digits version, we can safely conclude that a fortiori we arrive at the same result using the three and four digits version of Isco.

In order to give more direct proofs of the soundness of our conviction we used data coming from the waves 1997, 1999 and 2001 of Ilfi (Italian Households Longitudinal Study) where occupations of interviewees were coded according to the four digits version of Isco 88 Com. We first created a specific datasets containing, besides some basic socio-demographic variables such as gender, age, level of education, civil status, area of residence, all employment and unemployment episodes experienced by the interviewees from 1980 to 2001. On the basis of this data set, first we analysed the variations of ESeC classes size generated by moving from the most detailed Isco classification to the most collapsed one. Second, we specified a Poisson regression model for each of the three versions of Isco in order to ascertain how much incidence rate ratio of unemployment of each ESeC class changes depending on the specific version of Isco adopted. Third, we did the same for the average unemployment incidence rates. The results of this analysis are given here below.

	Tab. 6
	ESeC classes size (in percentages) by Isco 88 com. Version. Italy, 2001 (current occupation)

	ESeC Classes
	Isco version

	
	Four digits
	Three digits
	Two digits

	1: Higher salariat occupations
	11.3
	9.7
	11.2

	2: Lower salariat occupations
	13.0
	14.5
	10.7

	3: Intermediate occupations
	18.9
	19.4
	19.2

	4: Self employed and small employers
	16.6
	16.8
	17.9

	5: Self employed and small employers in agriculture
	1.2
	1.3
	1.3

	6: Lower supervisory and lower technician occupations
	3.2
	3.1
	1.4

	7: Lower services, sales and clerical occupations
	7.5
	7.4
	11.1

	8: Lower technical occupations
	9.6
	8.5
	10.8

	9: Routine occupations
	18.9
	19.4
	16.6

	Total
	100
	100
	100

	N
	          6058


Regarding class sizes, we must admit that they vary moving from the four digit to the three and two digits versions of Isco 88 com. (tab. 6). Yet changes seem not to be really dramatic. The value of dissimilarity index between the distribution based on the four digits version and that based on and the two digits version is 6.55. This means that 6.55% of cases appearing in the two digits distribution should be removed from one class and placed in another one in order to make this distribution equal to that obtained from the four digits version of Isco 88 com. This proportion of misclassified cases is almost three times as greater as that regarding the comparison between the four digits and the three digits version of Isco 88 com. (2.58%). Nonetheless we would maintain that the loss of information deriving from moving from the four to the two digits version of Isco does not strongly affect the correctness of the analyses carried out on the basis of the latter. There is no reason to suspect that the result arrived at in the case of Italy cannot be extended to other countries. If this conclusion is accepted, the above result has a quite interesting and useful implication, namely the possibility of adopting ESeC class scheme in national and comparative analyses carried out using ECHP data set, as we did in this paper.

It must be added that the proportion of misclassified cases is likely to decrease as the sample increases in size. If we look at the distribution of working episodes rather than that of current occupations, so moving from 6,058 to 21,404 observations, we obtain the following result: 

	Tab. 7
	ESeC classes size (in percentages) by Isco 88 com. Version. Working episodes, Italy 1980-2001 

	ESeC Classes
	Isco version

	
	Four digits
	Three digits
	Two digits

	1: Higher salariat occupations
	6.3
	5.3
	6.1

	2: Lower salariat occupations
	8.4
	9.4
	7.4

	3: Intermediate occupations
	15.4
	15.9
	16.4

	4: Self employed and small employers
	10.3
	10.5
	11.0

	5: Self employed and small employers in agriculture
	2.7
	2.6
	2.6

	6: Lower supervisory and lower technician occupations
	2.7
	2.8
	1.3

	7: Lower services, sales and clerical occupations
	8.8
	8.7
	11.8

	8: Lower technical occupations
	14.7
	12.9
	16.3

	9: Routine occupations
	30.7
	31.9
	27.0

	Total
	100
	100
	100

	N
	21404


The value of dissimilarity index between the distribution based on the four digits version and that based on and the two digit version decreases from 6.55 to 5.60. It could be argued that, the larger the sample, the smaller the number of misclassified cases.

	Tab. 8
	Poisson regression of unemployment incidence rate ratios by Isco 88 com version. Italy 1980-2001 

	ESeC Classes
	Isco version

	
	Four digits
	Three digits
	Two digits

	1: Higher salariat occupations
	0.23***
	0.19***
	0.22***

	2: Lower salariat occupations
	0.24***
	0.27***
	0.31***

	3: Intermediate occupations
	0.69**
	0.66***
	0.78*

	4: Self employed and small employers
	0.53***
	0.49***
	0.50***

	5: Self employed and small employers in agriculture
	0.09***
	0.08***
	0.09***

	6: Lower supervisory and lower technician occupations
	0.47**
	0.50**
	0.35***

	7: Lower services, sales and clerical occupations
	1.29
	1.17
	0.98

	8: Lower technical occupations
	0.93
	0.70**
	0.88

	9: Routine occupations (a)
	1.00
	1.00
	1.00


(a) Reference category; *** p <0,01;** p <0,05; * p <0,1
We can present a further empirical remark to support the idea that, by and large, the use of the two digits version of Isco does not dramatically reduce the soundness of the analyses. This support derives from the Poisson regression models used to estimate the unemployment incidence rate ratios according to the three versions of Isco we are comparing (tab. 8). A comparison of the parameters of three models should convince everybody that the estimates of the unemployment incidence rate ratio of each ESeC class really undergoes minor change moving from the four digits version of Isco 88 com. to the two digits one.

	Tab. 9
	Average unemployment incidence rates (%) by Isco 88 com. version. Italy 1980-2001 

	ESeC Classes
	Isco version

	
	Four digits
	Three digits
	Two digits

	1: Higher salariat occupations
	0.99
	0.86
	0.93

	2: Lower salariat occupations
	1.01
	1.23
	1.31

	3: Intermediate occupations
	2.96
	2.98
	3.34

	4: Self employed and small employers
	2.25
	2.22
	2.15

	5: Self employed and small employers in agriculture
	0.37
	0.38
	0.38

	6: Lower supervisory and lower technician occupations
	2.00
	2.26
	1.49

	7: Lower services, sales and clerical occupations
	5.49
	5.33
	4.17

	8: Lower technical occupations
	3.95
	3.19
	3.76

	9: Routine occupations
	4.27
	4.54
	4.26


Obviously, the above statement can be extended to the variation of the average unemployment incident rates. Their values computed using the four digits version of Isco 88 com. and those derived from the two digits version largely overlap (tab. 9). The direction of changes is even more supportive of our previous arguments, however. In the case of the four digits version of Isco, the estimated disparities between ESeC classes in the risks of unemployment are larger than those estimated using the two digits version. This is so precisely because the latter version is less accurate and reduces within class homogeneity. Nonetheless, even in this case the inequalities between ESeC classes in their respective average unemployment incidence rates are quite large. We think that this result is a definitely convincing demonstration that ESeC class scheme is able to draw quite accurate and valid boundaries between the socio-economic positions of contemporary occupations.

APPENDIX A

Procedures followed in constructing ESeC V3
For the sake of clarity, we will specify in the following lines the procedure adopted to classify Isco codes recorded in ECHP data set according to ESeC V3 matrix. 

We cross-tabulated Isco88(com) two digits codes by a seven-fold matrix (iscmatrx) containing information about the status in employment of the individual (employee vs. self-employed), the number of employees (for the self-employed) and the level of supervision (high, intermediate or none). In doing so, we used the following echp variables.

a. PE006a occupation in current job (two-digit Isco 88, standard groups) (UK and Denmark)

	1112
	Legislators, senior officials + Corporate managers

	1300
	Managers of small enterprises

	2100
	Physical, mathematical and engineering science professionals

	2200
	Life science and health professionals

	2300
	Teaching professionals

	2400
	Other professionals

	3100
	Physical and engineering science professionals

	3200
	Life science and health associate professionals

	3300
	Teaching associate professionals

	3400
	Other associate professionals

	4100
	Office clerks

	4200
	Customer services clerks

	5100
	Personal and protective services workers

	5200
	Models, salespersons and demonstrators

	6100
	Skilled agricultural and fishery workers

	7100
	Extraction and building trades workers

	7400
	Other craft and related trades workers

	7200
	Metal, machinery and related trades workers

	7300
	Precision, handicraft, printing and related trades workers

	8100
	Stationary-plant and related operators

	8300
	Drivers and mobile-plant operators

	8200
	Machine operators and assemblers

	9100
	Sales and services elementary occupations

	9200
	Agricultural, fishery and related labourers


b. PE006b occupation in current job (two-digit Isco 88, collapsed groups) (Italy and Germany)
	1112
	Legislators, senior officials + Corporate managers

	1300
	Managers of small enterprises

	2122
	Physical, mathematical and engineering science professionals + Life science and health professionals

	2300
	Teaching professionals

	2400
	Other professionals

	3132
	Physical and engineering science professionals + Life science and health associate professionals

	3334
	Teaching associate professionals + Other associate professionals

	4142
	Office clerks+ Customer services clerks

	5100
	Personal and protective services workers

	5200
	Models, salespersons and demonstrators

	6100
	Skilled agricultural and fishery workers

	7174
	Extraction and building trades workers+ Other craft and related trades workers

	7273
	Metal, machinery and related trades workers+ Precision, handicraft, printing and related trades workers

	8183
	Stationary-plant and related operators+ Drivers and mobile-plant operators

	8200
	Machine operators and assemblers

	9100
	Sales and services elementary occupations

	9200
	Agricultural, fishery and related labourers


c. PE004 Status in employment: 

1-working with an employer in paid employment

2-working with an employer in paid apprenticeship

3-working with an employer in training under special scheme related to employment (from 1995 only)

4-self employment

5-unpaid work in a family enterprise

d. PE008 Number of regular paid employees in the local unit in current job

1-none

2-1/4

3-5/19

4-20/49

5-50/99

6-100/499

7-500 or more

e. PE010 Job status-current job

1-supervisory

2-intermediate

3-none

Even though we tried to follow the ESeC construction guidelines as strictly as possible, we could not escape from some changes were in order to adjust the class scheme to the information available on the database.
Regarding P006a, we could apply the V3 two-digit Isco-to-ESeC matrix as it is. Instead, in the case of P006b we had to decide how to consider Isco codes 2122, 3132, 3334, 4142, 7174, 7273 and 8183. We treated code 2122 as it was a 2100, 3132 as a 3100, 3334 as a 3300 and so on, each time coding the dual codes to the highest pair.
Pe004 was used as it is. 

On the contrary, we faced some problems in using Pe008 : the official ESeC cut-off point for the distinction between large and small employers was 10, whereas ECHP gives two eligible thresholds, one set at less than 5 employees, the other at less than 19 employees. We used the latter in order to separate large and small employers.

Pe010:We decided to label “supervisor” only who displayed the first modality.
APPENDIX B
ESeC distribution, four countries.

In this appendix we show the distribution of ESeC classes based on the first wave of ECHP for Italy, Germany, Denmark and United Kingdom.
As stated in Appendix A, we decided to treat as “supervisor” only those recorded as performing high level of supervision (i.e. pe010=1). However the category could be broadened including people in intermediate position (i.e. pe010=2). Then, as a further exercise we computed the ESeC distributions using both criteria. The relevant distributions for each country (calculated on ECHP first wave, 1994) are given here below.

Moreover, in order to make the comparison easier, the distributions given by the Irish and Dutch teams are drawn close to the Italian ones.

	Tab. 1b. Comparing ESeC classes sizes in ECHP, 1st wave. Germany: Italian vs. Irish vs. Dutch distribution.

	ESeC Classes
	Germany by Italian team (weighted) (a) (*)
	Germany by Italian team (weighted) (b) (*)
	Germany by Irish team(weighted)
	Germany by Dutch team (weighted)

	1: Higher salariat occupations
	16.4
	16.5
	19.5
	15.0

	2: Lower salariat occupations
	16.9
	18.7
	19.5
	19.1

	3: Intermediate occupations
	12.0
	10.9
	12.6
	20.3

	4: Self employed and small employers
	3.7
	3.7
	5.7
	4.8

	5: Self employed and small employers in agriculture
	0.2
	0.2
	1.1
	0.5

	6: Lower supervisory and lower technician occupations
	6.7
	8.7
	9.2
	7.0

	7: Lower services, sales and clerical occupations
	17.6
	16.1
	4.6
	8.6

	8: Lower technical occupations
	18.4
	16.9
	14.9
	11.7

	9: Routine occupations 
	8.2
	8.1
	12.6
	13.3

	(a) Class 6-level of supervision=high (PE010=1); (b)Class 6-level of supervision= high + intermediate (PE010=1 & 2); (*) Isco 3334 classified as 3300


The main discrepancy comparing the Italian and Irish teams’ distributions refers to class 7. Italian estimate of class 7’s size is about four times greater than that of the Irish team. A possible explanation could be that, as mentioned in Appendix A, we treated code 3334 as it would be a 3300. Code 3300, combined with a value of iscmatrx 7 (employees), is classified in ESeC class 7. On the other hand, for the same value of iscmatrx, code 3400 would be classified in class 3. As a result, if we would assign to class 3 code 3334, we find the following distribution which is more similar than the preceding one to those by Irish and Dutch teams.
	Tab. 2b. Comparing ESeC classes sizes in ECHP, 1st wave. Germany: Italian vs. Irish vs. Dutch distribution

	ESeC Classes
	Germany by Italian team 

(weighted) (*) 
	Germany by Irish team

(weighted)
	Germany by Dutch team (weighted)

	1: Higher salariat occupations
	16.4
	19.5
	15.0

	2: Lower salariat occupations
	17,0
	19.5
	19.1

	3: Intermediate occupations
	21.2
	12.6
	20.3

	4: Self employed and small employers
	3.7
	5.7
	4.8

	5: Self employed and small employers in agriculture
	0.2
	1.1
	0.5

	6: Lower supervisory and lower technician occupations
	6.7
	9.2
	7.0

	7: Lower services, sales and clerical occupations
	8.2
	4.6
	8.6

	8: Lower technical occupations
	18.4
	14.9
	11.7

	9: Routine occupations 
	8.2
	12.6
	13.3

	* 3334 classified as 3400


Moving to EseC class size distributions referred to the UK, one can note that some discrepancies – regarding, once again, class 3 and 7 – exist between those by Dutch and Italian teams, on one side, and that by Irish team, on the other side.
	Tab. 3b. Comparing ESeC classes sizes in ECHP, 1st wave, United Kingdom: Italian vs. Irish vs. Dutch distribution

	ESeC Classes
	UK by Italian team 

(weighted) (a)
	UK by Italian team (weighted) (b)
	UK by Irish team

(weighted)
	UK by Dutch team (weighted)

	1: Higher salariat occupations
	19.4
	20.7
	23.6
	17.9

	2: Lower salariat occupations
	10.5
	13.6
	13.5
	17.0

	3: Intermediate occupations
	19.4
	15.1
	9.0
	15.2

	4: Self employed and small employers
	10.1
	9.9
	11.2
	10.1

	5: Self employed and small employers in agriculture
	0.7
	0.7
	1.1
	0.5

	6: Lower supervisory and lower technician occupations
	1.1
	8.3
	9.0
	6.4

	7: Lower services, sales and clerical occupations
	13.5
	10.4
	6.7
	10.7

	8: Lower technical occupations
	9.8
	7.6
	10.1
	7.1

	9: Routine occupations 
	15.6
	13.6
	15.7
	15.3

	(a) Class 6-level of supervision=high (PE010=1)

	(b)Class 6-level of supervision= high + intermediate (PE010=1 & 2)


In the case of Denmark, it seems that only minor dissimilarities occur between Irish estimates and the Italian ones.
	Tab. 4b. Comparing ESeC classes sizes in ECHP, 1st wave, Denmark: Italian vs. Irish distribution*

	ESeC Classes
	DK by Italian team 

(weighted) (a)
	DK by Italian team (weighted) (a)
	DK by Irish team

(weighted)

	1: Higher salariat occupations
	14.5
	15.0
	16.7

	2: Lower salariat occupations
	15.0
	18.2
	17.8

	3: Intermediate occupations
	17.3
	14.5
	12.2

	4: Self employed and small employers
	4.4
	4.4
	5.6

	5: Self employed and small employers in agriculture
	1.2
	1.2
	2.2

	6: Lower supervisory and lower technician occupations
	2.3
	7.0
	5.6

	7: Lower services, sales and clerical occupations
	16.1
	13.6
	11.1

	8: Lower technical occupations
	10.8
	8.8
	10.0

	9: Routine occupations 
	18.6
	17.4
	18.9

	(a)Class 6- level of supervision=high (PE010=1)

	(b)Class 6- level of supervision: high + intermediate (PE010=1 & 2) 

	*the Dutch distribution for Denmark was available only for men, so we didn’t include it here.


	Tab. 5b Comparing ESeC classes sizes in ECHP, 1st wave, Italy: Italian vs. Irish vs. Dutch distribution

	ESeC Classes
	Italy by Italian team 

(weighted) (a)
	Italy by Italian team (weighted) (b)
	Italy by Irish team

(weighted)
	Italy by Dutch team (weighted)

	1: Higher salariat occupations
	11.3
	11.7
	14.5
	11.6

	2: Lower salariat occupations
	8.9
	13.9
	12.0
	14.4

	3: Intermediate occupations
	17.4
	13.0
	10.8
	17.8

	4: Self employed and small employers
	14.8
	15.0
	19.3
	16.1

	5: Self employed and small employers in agriculture
	0.9
	0.8
	1.2
	1.5

	6: Lower supervisory and lower technician occupations
	1.0
	5.5
	6.0
	4.4

	7: Lower services, sales and clerical occupations
	10.4
	8.7
	4.8
	4.8

	8: Lower technical occupations
	20.7
	18.1
	16.9
	13.5

	9: Routine occupations 
	14.7
	13.4
	14.5
	16.2

	(a) Class 6-level of supervision=high (PE010=1)

	(b) Class 6-level of supervision= high + intermediate (PE010=1 & 2)


APPENDIX C
Employment relations and level of social desirability of ESeC classes according to ILFI data
The best proxies available in Ilfi data set to capture employment relations within ESeC classes are represented by the type of contract and working time experienced by the employees. We combined these variables and ordered them from the most desirable position in terms of job security (permanent and full-time contract) to the least protected situation (workers without any contract). In table 1C below the distribution of the above mentioned combination of variable by ESeC classes of dependant workers is given.
	Tab. 1C
	ESeC classes by type of contract, Italy, 1980-2001.
	

	ESeC classes
	Type of contract
	

	
	Permanent contract, full-time 
	Permanent contract, part-time 
	Fixed term contract, full-time 
	Fixed term contract, part-time 
	No contract
	N.

	1 Higher salariat occupations
	75.2
	2.4
	18.7
	3.7
	-
	540

	2 Lower salariat occupations
	68.1
	1.1
	22.0
	3.6
	5.1
	1,552

	3 Intermediate occupations (higher grade white collars workers)
	67.6
	3.2
	18.4
	3.3
	7.4
	3,076

	6 Lower supervisory and lower technician occupations (higher grade blue collar workers)
	82.9
	0.5
	8.4
	0.9
	7.2
	556

	7 Lower services, sales and clerical occupations (lower grade white collar workers)
	58.4
	3.6
	15.9
	3.3
	18.9
	1,743

	8 Lower technical occupations (Skilled workers)
	63.2
	0.5
	12.3
	0.5
	23.5
	3,042

	9 Routine occupations (Semi- and non-skilled workers)
	59.7
	2.1
	13.9
	1.6
	22.7
	6,314

	Total
	63.7
	2.0
	15.4
	2.1
	16.8
	

	N.
	10,710
	341
	2,588
	355
	2,829
	16,823


The figures show that the proportion of workers hired on a permanent full-time contract is quite high among members of class 1, it declines a bit in class 2 and 3, then it increases up to its maximum for class 6 and reaches its lowest in class 7. Yet, members of class 8 and 9 display an even worse situation because a higher proportion of them are hired without any contract in the informal sector of the economy.
Of course, not all members of ESeC class 1 and 2 are dependant workers. On the contrary, a lot of them are self-employed. Table 2C below displays the proportion of people belonging to the above mentioned classes who are in the latter position.
	Tab. 2C
	Employment status of ESeC classes 1 and 2.

	ESeC classes
	Status in employment
	Total

	
	Employees
	Self-employed
	 

	1 Higher salariat occupations 
	45.3
	54.7
	100

	2 Lower salariat occupations
	89.0
	11.0
	100

	N.
	2,205
	932
	3,137


As it is well known and stated in the text, employment relations cannot be treated as a metrical or ordinal variable. Therefore, in order to tackle the issue of hierarchical order between ESeC classes, we paid attention to their level of overall social desirability. More precisely we computed the mean and median scores of each ESeC class according to the Italian occupational stratification scale by de Lillo and Schizzerotto (1982).
	Tab. 3.C Scale’s score by  ESeC classes
	

	ESeC classes
	Mean score
	Median score

	1 Higher salariat occupations
	69.6
	71.0

	2 Lower salariat occupations
	60.5
	59.5

	3 Intermediate occupations (higher grade white collars workers)
	43.5
	44.7

	4 Self employed and small employer occupations (non-professional exc agriculture etc)
	45.9
	49.6

	5 Self employed and small employer occupations in agriculture etc
	34.9
	34.8

	6 Lower supervisory and lower technician occupations (higher grade blue collar workers)
	43.1
	45.4

	7 Lower services, sales and clerical occupations (lower grade white collar workers)
	23.9
	23.6

	8 Lower technical occupations (Skilled workers)
	24.9
	26.3

	9 Routine occupations (Semi- and un-skilled workers)
	19.4
	17.9


The result of this exercise seems to be quite interesting. At least in the case of median scores, class 6 and class 8 rank higher than class 3 and 7, respectively. Therefore, ESeC classes of dependant workers cannot be fully arranged along one hierarchical linear dimension neither when they are ranked on the basis of a definitely distributional property. Moreover it is worth to note that the peculiar inversion of the expected order between ESeC relevant classes we are dealing with closely remind the most frequent alterations founded studying the pattern of unemployment incidence rates. This similarity could suggest that intermediate and lower technical occupations, precisely because of their specific contents, guarantee more advantage to their incumbents than those offered by intermediate and lower administrative, clerical and service occupations. It might be that one of these privileges is represented by a greater job security.
