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Multivariate and Multicriteria Evaluation of Labour Market Situation

Summary

Nowadays the analysts of labour markets have a lot of different data and indicators that
can be used for the evaluation of the labour market and monitor its development. But
such a great number of monitoring determinants can create problems both with the
evaluation and with the description of the situation of the labour market. Thus it is
necessary to select a limited number of important indicators. A tool that can help with
the selection of these indicators is a method of multidimensional statistics — multivariate
analysis. In some cases it is necessary to use only one complex indicator that can
evaluate the labour market from a lot of aspects. For a solution we can use multicriteria
evaluation. These methods are described in this paper. We recommend a procedure for
the in-depth study of the labour market situation.
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Introduction

The evaluation of labour market situation is associated with analysis of reasons for existing status, prediction
of future development and searching of appropriate tools, which can influence evolution positive way. The
labour market is determined by a set of indicators ranging from global to local aspects and covering various
economic, demographic, geographical and others factors.

The request of deeper study and associated intended application of economical and administrative tools lead
to the demand of utilisation of wider spectrum of indicators, but also deployment of more advanced procedures
of their processing e.g. application of multivariate analysis.

Factor analysis belongs to the most frequent used methods of multivariate analysis. It contributes to the
identification of synthetic latent factors, on which relationships and behaviour of primary indicators can be
studied. Following multidimensional methods of classification provide outputs suitable for regionalisation of
territory (typically classification of administrative units), results of which could be applied for tailoring various
economical/administrative incentive or prohibitive tools acting in the territory.

Main issue of such method’s application is hidden directly in the fundament. They are based on the pure
statistical approach to the evaluation, where the situation is evaluated and ,,weighted” on the base of measured
data, calculation of artificial factors or e.g. identification of statistical significant homogenous clusters of
municipalities. We are fully dependent on the measured data set used for processing; even a validation of results
is applied for the same set of data. Thus the results are fixed with used data. Preprocessing with a new set of data
can lead to different results and the robustness of results does not have to be satisfactory.

Although expert opinions are taking into account during the interpretation process of statistical results, still
only a relatively small place remains for soft data and experts evaluation. Results can be more or less accepted
by decision makers, who frequently are not confident to such artificial factors. They also pointed out issues
connected with implementation of complicated sets of thresholds (aiming to for e.g. delimitation of tools acting)
to the practice.

Due to these reasons one of the main practical results of multivariate analysis can be a substantial reduction
of analysed data space dimensionality and selection of these indicators, which appear to be sufficient for
description of labour market situation.

This step may be followed by multicriteria evaluation combining measured data with expert setting of
thresholds and limits. The output of multicriteria evaluation may lead to calculation of 1 complex synthetic
indicator, which is applicable for simplified evaluation of labour market situation. Such indicator can be
perceived as more understandable and acceptable for decision makers.

Methodology

On the base of practical results of labour market analysis provided by a group of economists, geoinformatics
and statisticians since 1998 following procedure for deeper study of labour market situation is recommended:

1. collection of wider range of descriptors including commonly used indicators of unemployment
status (like rate of unemployment) as well as demographical and geographical indicators.

2. multivariate analysis — after obligatory data modification and testing provide e.g. factor analysis, or
cluster analyses for regionalisation of the territory

3. selection of most significant indicators suitable for evaluation of labour market situation (based both
on statistical evaluation and expert evaluation)

4. multicriteria evaluation of selected indicators — expert evaluation of weights for indicators (with
respect to results of monovariate and multivariate statistical analyses), setting of thresholds or limits
for impact levels, and optional synthesis to 1 indicator called e.g. ,,criticality” or ,,seriousness®.
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ad 1. collection of descriptors

First it is necessary to determine wide list of indicators describing the situation. The set of indicators is
usually prepared according expert’s opinion. In the process the utilisation of effective methodology (e.g. PSR,
model developed by OECD, or DPSIR - the causal framework for describing the interactions between society
and the environment adopted by the European Environment Agency) and corresponding diagram techniques may
eliminate the risk of important factors omission.

The list of indicators can be divided into two categories:
A) short-term indicators

Except of unemployment rate they typically describe the unemployment structure and selected
demographical factors. For unemployment structuring the share of endangered groups of people or
unemployed is usually used.

Examples:
e share of number of registered unemployed older than 50 year old,
e share of number of registered unemployed with basic education,
e share of number of registered unemployed who are registered longer than 12 month,
e share of number of registered unemployed younger than 24 years (15-24 years)
B) long -term indicators

Long -term indicators describe reasons of existing labour market situation and its evolution. They mainly
include demographical, economical and geographical factors.

Examples:
e demographic — share of population 0-14 year old to total number of population

e migration short-term to work — share of new registered working opening to number of economic
active population, share of commuting employees

e migration long-term to move — increase of migration population to number of 1000 of
population

Traffic accessibility of analysed place expressed by different indicators [5] like:

e sum of road distances to all important employers (all distances shorter than certain distance e.g.
100 km)

e sum of transport costs of public means to all important employers within 100 km

e count of connections provided by public transport to all important employers within 100 km

ad 2. multivariate analysis

Factor analysis usually follows the procedure:

1. selection of factor analysis type: aggregation of variables

2. selection of variables. Check the size of file — the count of records should exceed the number of
variables more than 5 times.

3. checking initial assumptions (normality, linearity, homoscedascity, homogeneity). Make necessary
transformation.

4. selection of factor method and count of factors
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For factor extraction following methods can be applied: principal components, MINRES (Unweighted
least squares) and maximum likelihood. We use the method of principal components. Only factors
with eigenvalue more than 1 are selected.

5. selection of method for factor rotation and interpretation
To improve interpretation of results, rotation with varimax method is used. The varimax minimises
the number of variables having high absolute values of loads in the factor matrix — Kaiser’s rule.
Other suitable methods of factor rotation are quartimax or equamax.

6. validation of factor matrix

7. application of factor analysis results

Concerning classification methods, K-Means Cluster Analysis, Hierarchical Cluster Analysis, Q-Factor
Analysis and MultiDimensional Scaling [2] are assumed to be favourite methods.

ad 3. selection of most significant indicators

According to the statistical results (e.g. factor loads) significant indicators can be selected. Results have to be
examined by specialist for labour market to modify and fulfil the selection with respect to practical knowledge of
suitability, validity and accessibility of such indicators.

ad 4. multicriteria evaluation of selected indicators

The simple variant of multicriteria evaluation is weighted linear combination. To each factor a certain weight
w; is assigned and all factors are standardised into the same number range (x;). The resultant indicator is then
usually designated as suitability, in this case more appropriately as “criticality” (C). [2]

C=>w-x (1)

C — criticality
w; — indicator weight
X; — indicator score

If the final calculated “criticality” is to acquire values moving in the interval [0,1], it is necessary before the
performance of multicriteria evaluation to standardise the input values of indicators into the same range of
values, i.e. the interval [0,1]. Then the value 0 expresses the lowest rate of criticality, 1 means the highest rate of
criticality. Standardisation was carried out according to the following formula:

X
X =
X

orig ~ Xmin

(2)
max ~ Xmin
x — standardised value

Xorig — 1nitial value

Xmin — Minimum value

Xmax — Maximum value

To determine the weights of indicators Saaty’s method of pairwise comparison was selected. [6]

The technique of pairwise comparison developed by Thomas Saathy in the 70’s and 80’s in connection with
the multicriteria decision-making method called the Analytical Hierarchy Process (AHP) represents a
theoretically based approach to the calculation of the weights represented by the relative importance of criteria.
The weights are not assigned directly, but they represent the most suitable set of weights obtained from the
eigenvectors of the square reciprocal matrix used for comparing all possible pairs of criteria.
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Thus, when constructing the weights, the matrix of pairwise comparisons is used as a basis. In it, the
intensity of the importance of one criterion against the others, or the relations of the importance (weight
relations) of the criterion against the other criteria is expressed. For the description of the intensity (i.e. relation)
of importance, values moving within the interval from 1 to 9, or 1 to 1/9 must be used.

For the assignation of weights, the following verbal comparative scale serves.

table 1 Determination of weight relations according to Saaty

Weight of 1* factor
1st factor extremely more important than the second 9
Ist factor very strongly more important than the second 7
1st factor strongly more important than the second 5
1st factor moderately more important than the second 3
Ist factor as important as the second 1
2nd factor moderately more important than the first 1/3
2nd factor strongly more important than the first 1/5
2nd factor very strongly more important than the first 1/7
2" factor extremely more important than the first 1/9

Thus if the 1% factor is moderately less important in relation to the 2™ assessed factor, it is assigned the
weight of 1/3 and the 2™ factor the weight of 3. Pair weights were written into the matrix.

On the diagonal of the square matrix, the value is 1 (we compare the same factor). The matrix is symmetrical
along this diagonal. With the matrix of pair weights constructed like that, the eigenvector of the greatest
eigenvalue of this matrix will be calculated and from it, the set of weights will be derived.

1st case study
Analysis of labour market situation in district of Frydek-Mistek was carried out with data from labour offices
from the period of 1999-2002 (see table 2).

table 2. Review of available data

MN rate of unemployment [%]

PZ U Proportion of female the total number of job applicants [%]
PC0017 U Proportion of age group below 17 years old [%]

PZ0017 UZ Proportion of female age group below 17 years old

PC1824 U Proportion of age group 18-24 years [%]

PZ1824 UZ Proportion of female age group 18-24 years [%]

PC5099 U Proportion of age group 50 and more years [%]

PZ5099 UZ Proportion of female age group 50 and more years [%]
PCVABC U Proportion of job applicants with basic education to the total number of job applicants [%]
PZVABC UZ Proportion of female job applicants with basic education [%]
PCVH U Proportion of skilled job applicants [%]

PZVH UZ Proportion of skilled female job applicants [%]

PCVKLM U Proportion of job applicants graduated secondary school [%]
PZVKLM UZ Proportion of female job applicants graduated secondary school [%]

PCZPS U Proportion of handicapped job applicants [%]

PZZPS UZ Proportion of female handicapped job applicants [%]

PCE6 U Proportion of job applicants registered more than 6 months [%]

PZE6 UZ Proportion of female job applicants registered more than 6 months [%]
PCE12 U Proportion of job applicants registered more than 12 months [%]
PZE12 UZ Proportion of female job applicants registered more than 12 months [%]

PCKZAM9 U Proportion of applicants requiring unqualified job (labourer) [%]
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PZKZAM9 UZ | Proportion of female applicants requiring unqualified job (labourer) [%]

PCABS U Proportion of graduated job applicants [%]
PZABS UZ Proportion of female graduated job applicants [%]
PCMLA U Proportion of young job applicants [%]

PZMLA UZ Proportion of young female job applicants [%]

PCABSE6 U Proportion of graduated job applicants registered more than 6 months [%]

PZABSE6 UZ | Proportion of female graduated job applicants registered more than 6 months [%]
PCMLAE6 U Proportion of graduated young job applicants registered more than 6 months [%]
PZMLAE6 UZ | Proportion of female graduated young job applicants registered more than 6 months [%]

Data was standardised with Z-score to the normal distribution. The method of principal components was
applied for factor extraction. Only factors with eigenvalue more than 1 were selected. The rotation with varimax
method and Kaiser’s rule were performed to improve interpretation of results.

Rotated Component Matri
Component
2 3 4 ] ] 7 a ]

PZvaBC_ L2 T 1Z26E-03 [-2,76E-02 |5,292E-02 |4 85989E-03 221 | -9,64E-02 - 182 |2526E-02
PCVABC_L - 107 |-110BE-02 |-4,74E-02 |1,131E-02 327 | -3,85E-02 (9307E-02 |-2082E-02
PCVRLM_L 109 |4,226E-02 |-3,01E-02 |7, 739E-02 533 | -5,05E-02 (-29BE-02 (6, 7H1E-02
P2ELM_LZ G,673E-02 |-9,30E-02 AT | -1 54E-02 ,384 2ET ea il 11
PERZAME_LE Jg7F | -810E-02 213 -183 |-8,¥9E-02 |-991E-02 73 104
PCRZAME_U B - 135 264 |-4 3E-02 [-75G6E-02 |53TGE-02 389 |9 923E-02
LY 4a1 -3, 79E-03 |2,498E-02 | -8 83E-02 -, 282 A A14 - 138
FPZABRS_LIZ 7 065E-02 -1,21E-02 |2, 7TTE-02 135 [1,315E-02 |5929E-03 87 | -1,83E-02
PZABSEG_US |8,983E-02 -1,92E-02 |4,339E-02 |9,217E-0Z |-7,BBE-03 |4226E-02 134 | -B1ZE-02
PCABS_L -E,04E-02 -9.69E-03 [1,645E-02 T |9.479E-03 |1, TTE-02 - 147 |1,801E-02
PCABSEG_U |-8,24E-02 2,850E-02 |-2 48E-02 236 oo | -3 63E-02 - 178 |-8,58E-02
PZMLA_LIZ -4 88E-02 |-3 34E-02 B 4,872E-05 |-519E-02 |-3,3BE-02 (1,754E-03 |4722E-02 |7 4B0E-02
PimLa L) 2 967YE-04 |5 504E-02 -2, 21E-02 |3 BE4E-02 |1 540E-02 |-4 44E-03 |2 402E-02 |7 HEBE-0O2
PEZOONT_LIL |-3,85E-02 |-6451E-02 -3,27E-02 |B6BBE-03 |-3,71E-02 |2 314E-02 |4570E-02 |G,463E-02
PCO017_U -4 T1E-02 |2, 424E-02 8,299E-02 |-4,04E-03 |-199E-02 |4257E-03 |G6,231E-02

-5,77E-02

PLER_IUZ -5,39E-02 A77 |-6,43E-02 2B74E-02 - 155 -1,34E-02 |-357E-03 108
PCE12_L 215 - 1587 |2 463E-02 2,510E-02 148 20 [2132E-02 - 157
PAE12_UZ 235 | -3 83E-02 - 120 54570E-02 |-1,57E-02 |7613E-02 - 182 | -4, 06E-02

FCEB_L - 148 |2,29T7E-02 [5,013E-02 e - 109 |-2,09E-02 - 160 AT | -218E-02
FC1824 L -.218 284 [8,271E-03 |-5,37TE-02 240 4 9458E-02 - 162 | -342E-02 [3,217E-03
PCO024 -,219 253 A01 |-5,12E-02 5 3T5E-02 - 159 | -3,68E-02 |1,515E-02
PCa099_ L -, 290 =133 |1,851E-02 - 174 2823E-02 |-800E-02 =208 |9,131E-02
PZ1824_LUZ - 1480 Aa01 |-3,41E-02 =122 A7 2 |53B1E-02 | -5, 20E-02 A0B |6 058E-02
PCWH_U 7 242E-02 |-540E-02 |-78B0E-02 (7,294E-02 |-867E-02 40 |7 000E-02 | -2,35E-02
PRVH_LIZ §178E-07 |-1,8BE-0% A70 |-6,07E-02 |2,231E-03 - 180 |2885E-02 123
PZ_U 260 |9495E-03 |6,960E-02 - 128 142

520 -297 242 |5,339E-02

PCZPS_U  |-8,36E-02 |-5,54E-02 |4,883E-02 |2,880E-02 - 166 [9,580E-02 176 |5,429E-02
PZZPS_UZ -185 |-4,30E-03 |-3,65E-02 |-1,92E-02 |-1,31E -180 849 - 282 [3.744E-02
PZ5089 UL |-7.72E-02 -107 -230 |-5.056-07 [INEEREN] -4.24E-02 |5124E-02 123
PZMLAEG_UZ |-8,936-03 |-3,23E-02 145 |-5,03E-03 |-329E-02 |2511E-02 |-2,44E-02 |-674E-02
PCMLAEG U |2 446E-02 |-8,22E-02 |3562E-02 |-6,02E-02 |-350E-03 145 146 [1,349E-02

a. Rotation converged in B iterations.
fig. 1: Rotated matrix of factor loads — SPSS [1]

Finally, 3 factors were identified:
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Factor A — the young
Factor B — poor education
Factor C — the long-term unemployed

Next, the closest indicators to represent individual factors were selected - “The proportion of job applicants
of the age group 0-24 years to the total number of job applicants” (PC0024 U) for factor A, “The proportion of
job applicants with basic education to the total number of job applicants” (PCVABC_U) for factor B and “The
proportion of job applicants registered for more than 12 months to the total number of job applicants”
(PCE12_U) for factor C.

After expert evaluation, the set of indicators was extended by 2 additional indicators - unemployment rate
(UR) and the proportion of job applicants over 50 years to the total number of job applicants (PC5099 U).

On the basis of consultations, lower and upper limits were determined for the indicators that define the
interval within which the development of values of individual indicators is probable (common in the given
region and time), and that was used for standardisation (see table 3). As the minimum and the maximum value,
the upper and the lower limit of indicators were then taken at standardisation.

table 3 Lower and upper limits and indication level of indicators

UR [%] PC0024_U [%] | PCVABC_U [%] | PCE12_U [%] | PC5099_U [%]
Lower limit 0 0 0 0 0
Upper limit 40 40 40 60 40
Indication level 20 40 30 50 35

If the indicator value is above the upper limit, we regard the situation to be very critical and the rate of
criticality of 1 is assigned to the given record.

On the basis of consultations, for individual indicators the value of indication level was also determined; in
case of higher values it is necessary to warn of the situation with the given indicator.

The matrices of the weights of pairs were prepared by experts.

The calculated set of weights was checked by the consistence ratio that was always 0.01 — so that models
were considered to be consistent.

Further, the obtained result was consulted with experts and on the basis of this a compromise proposal of the
matrix of pairwise comparison was worked out. On the basis of it, relevant weights were calculated.

The final indicator “criticality” A1 can be calculated as follows:

Al =0.434*URs+0.073* PC0024_Us+0.062* PCVABC_Us+0.278* PCE12_Us+0.153* PC5099_Us (3)

where URg is the standardised rate of unemployment,

PC0024 Us is the standardised proportion of job applicants under 25 years to the total number of job applicants,
PCVABC_Ugs is the standardised proportion of job applicants with basic education to the total number of job applicants,
PCE12 Us is the standardised proportion of job applicants registered for more than 1 year to the total number of job
applicants,

PC5099 Us is the standardised proportion of job applicants above 50 years to the total number of job applicants.

Further, choropleth maps describing the development of criticality indicator were produced and interpreted
for the observed period.

The indicator of criticality Al at the beginning and at the end of the observed period “copies” roughly the
indicator UR. However, in the middle of the observed period it seems that the indicator A1 approximates, as far
as its behaviour is concerned, more to the indicator PCE12_U than the indicator UR. [1]

Similar evaluation was done for the whole MSK region.
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The achieved “criticality rate A1” in comparison with the rate of unemployment provides an image more
smoothed and stable in time, where microregions characterised by a serious situation in the labour market may
be delimited more easily. [2]

Rate of criticality Al

[] 000-019 (1)
O 020-033 (30
O 0.40-0.59(211)
B oe0-079 (57)
W os0-1 (3

Kilometers

fig. 2 Rate of criticality of labour market situation in North Moravia and Silesia Region

2" case study
For the 2™ case study, more complex set of descriptors was selected. Data describes the period 1998-2002
for 2 districts of the Czech Republic.

Set of descriptors covers unemployment level, structure, demographical and geographical factors:

e ZPCVABC U is the standardised proportion of job applicants with basic education to the total
number of job applicants,

e 7ZM is the standardised rate of unemployment,

e ZPCEI12 U is the standardised proportion of job applicants registered for more than 1 year to the
total number of job applicants,

e ZPPSS is the standardised proportion of natural increment 1998-2002 to medium population,

e ZRPML is the standardised proportion of children (0-14 years) to the total population,

e ZPC5099 U is the standardised proportion of job applicants above 50 years to the total number of
job applicants,

e ZMPSS is the standardised proportion of migration increment of population 1998-2002 to the 1000
residents
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e ZPC0024 U is the standardised proportion of job applicants under 25 years to the total number of
job applicants,

e ZVYIJEA is the is the standardised proportion of commuting (driving out for job) residents 1998-
2002 to the economic active population

e ZPPMEA is the standardised proportion of new registered job vacancies to the economic active

population.
Component Matrix &
Component
1 2 3
Zpcvabc u 752 425
Zmn 744 317
ZVYJEA -.695 .368
ZRPML .580 -.346 384
ZMPSS -.349
ZPPMEA -.632 -.631
Zpnc5099 u .614 -.393
Zpcel2 u .369 592
ZPPSS 529 -.544
Zpc0024 u -.520 .584
Extraction Method: Principal Component Analvsis.
a. 3 components extracted.
fig. 3 Component matrix
Rotated Component Matrix a
Component
1 2 3
Zocvabc u 784 -.336
Zmn 721
Zpncel2 u .709
ZPPSS .785
ZRPML .740
Znc5099 u -.733
ZMPSS -.343
Zpc0024 u .750
ZVYJEA .709
ZPPMEA -.599 -.647

Extraction Method: Princinal Component Analvsis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converaed in 5 iterations.

fig. 4 Rotated component matrix

Following factors were identified [4]:

F1 - unsatisfied labour close correlated with insufficient education, higher unemployment rate and long-term
unemployment. It indicates position one of the most critical group of unemployed people.
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F2 — demographical factor, consisting of:

e potential of future labour force

e potential of future labour force of young people

e older applicants

e lost of labour force due to the depopulation of municipalities
F3 — migration to work, covering:

e unutilised young labour force

e dependency of residents to commute to other centres

e potential of labour force in commuting centre.

Results of the factor analysis were used for deeper study of the labour market situation and regionalisation
of the territory. The detection of municipalities, which deviate from common situation, is obvious from
following figures.

okres: Bruntal

4_
OSlezské Pavlovice
QJirikov -
2_ —_
27 “ODlouha Stran -
-4—
-6 %Nova Plan
*Nova Plan
-8
[ [ [
F1 F2 F3

fig. 5 Outliers indicated for each factor [4]
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fig. 6 Result of K-means clustering [4]

Conclusion

In the last years, the Central and Eastern European countries have undergone great economical and political
changes. In all transformed countries it is labour markets that represent one of serious problems manifesting
themselves in an increase in unemployment as a result of changes in the structure of national economies.
Primarily an increase in long-term unemployment seems to be alarming. Considerable regional and
microregional differences constitute another serious problem of labour markets in individual countries.

In the framework of the examination and assessment of conditions and developments of regional labour
markets, a need often appears to describe and evaluate the situation in local labour markets, i.e. to focus attention
on the level of municipalities, or small territorial units, so-called microregions. The traditional evaluation of the
labour market situation merely on the basis of unemployment rate does not describe well differences between
individual regions.

The more comprehensive procedure can follow these steps:
1. collection of wider range of descriptors
2. multivariate analysis
3. selection of most significant indicators suitable for evaluation of labour market situation
4. multicriteria evaluation of selected indicators

Examples of utilisation of such approach are given for North Moravia and Silesia Region, where the
situation is studied since 1998 with these tools.

Sedenkova, M., Horak, J.: Multivariable and multicriteria evaluation of labour market situation. Conference 10
EURODIV 26.-27.1.2006 Milan, Italy.



References

[1]

[2]

[3]

[4]

Boroii, M., Han¢lova, J., Horédk, J., Horakova B., Simek M.: Multivariaéni a multikriteridlni hodnoceni
nezamgstnanosti. (Multivariate and Multicriteria valuation of Unemployment). [CD-ROM] In
Proceedings of the conference GIS Se¢ 2003 11.-13.6.2003, Sec, 2003, 17 p.

Horak J., Horakova B., Simek M.: EXAMPLES OF GEOINFORMATION TECHNOLOGY USE IN LABOUR
MARKET ANALYSES. IN The Czech Geography at the Dawn of the Millennium, pp. 391-410, Olomouc 2004.
ISBN 80-244-0858-9.

Hanélova J., Horak J., Simek M.: Local Labour Markets Classification in the Moravia-Silesia Region. In
Proceedings of the International Conference Quantitative Methods in Economics (Multiple Criteria
Decision Making XII). Virt, 2.-4.6.2004, Slovak republic. ISBN 80-8078-012-9. pp. 61-70.

Hanélova J., Horak J., Simek M.: Vyuziti multivariaénich metod v analyzach regionalnich trhii prace
(Application of multivariate methods in regional labour market analysis). VSB-TU Ostrava, 2005, 110
pages. ISBN: 80-248-0691-6.

Horak J., Sedenkova M.: Traffic Accessibility Evaluation. Evaluation with Examples of Employers
Accessibility. In proceedings of 14TH European Colloquium on Theoretical and Quantitative
Geography, 9-13.9. 2005, Tomar, Portugal, 14 p. ISBN 972-98309-8-3.

Saaty, T.: A scaling Method for Priorities in Hierarchical Structures. Journal of Math. Psychology, 15,
1977, p.234-281.

Sedenkova, M., Horak, J.: Multivariable and multicriteria evaluation of labour market situation. Conference 11
EURODIV 26.-27.1.2006 Milan, Italy.



SIEV

CCMP

CCMP
KTHC

SIEV

CCMP

PRCG
SIEV
CTN
CTN
NRM

NRM

CCMP
KTHC
KTHC
CSRM

CCMP

IEM
CTN

CCMP
SIEV
CCMP
NRM
NRM

SIEV

SIEV

KTHC
CCMP
IEM

KTHC
ETA

IEM

NRM

CTN

IEM
ETA

1.2006

2.2006

3.2006
4.2006

5.2006

6.2006

7.2006
8.2006
9.2006
10.2006
11.2006

12.2006

13.2006
14.2006
15.2006
16.2006

17.2006

18.2006
19.2006

20.2006
21.2006
22.2006
23.2006
24.2006

25.2006

26.2006

27.2006
28.2006
29.2006

30.2006
31.2006

32.2006

33.2006

34.2006

35.2006
36.2006

NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI
Fondazione Eni Enrico Mattei Working Paper Series

Our Note di Lavoro are available on the Internet at the following addresses:
http://www.feem.it/Feem/Pub/Publications/WPapers/default.html
http://www.ssrn.com/link/feem.html
http://www.repec.org
http://agecon.lib.umn.edu

NOTE DI LAVORO PUBLISHED IN 2006

Anna ALBERINI: Determinants and Effects on Property Values of Participation in Voluntary Cleanup Programs:
The Case of Colorado

Valentina BOSETTI, Carlo CARRARO and Marzio GALEOTTI: Stabilisation Targets, Technical Change and the
Macroeconomic Costs of Climate Change Control

Roberto ROSON: Introducing Imperfect Competition in CGE Models: Technical Aspects and Implications
Sergio VERGALLI: The Role of Community in Migration Dynamics

Fabio GRAZI, Jeroen C.J.M. van den BERGH and Piet RIETVELD: Modeling Spatial Sustainability: Spatial
Welfare Economics versus Ecological Footprint

Olivier DESCHENES and Michael GREENSTONE: The Economic Impacts of Climate Change: Evidence from
Agricultural Profits and Random Fluctuations in Weather

Michele MORETTO and Paola VALBONESE': Firm Regulation and Profit-Sharing: A Real Option Approach
Anna ALBERINI and Aline CHIABAI: Discount Rates in Risk v. Money and Money v. Money Tradeoffs

Jon X. EGUIA: United We Vote

Shao CHIN SUNG and Dinko DIMITRO: A Taxonomy of Myopic Stability Concepts for Hedonic Games

Fabio CERINA (Ixxviii): Tourism Specialization and Sustainability: A Long-Run Policy Analysis

Valentina BOSETTI, Mariaester CASSINELLI and Alessandro LANZA (Ixxviii): Benchmarking in Tourism
Destination, Keeping in Mind the Sustainable Paradigm

Jens HORBACH: Determinants of Environmental Innovation — New Evidence from German Panel Data Sources
Fabio SABATINI: Social Capital, Public Spending and the Quality of Economic Development: The Case of Italy
Fabio SABATINI: The Empirics of Social Capital and Economic Development: A Critical Perspective

Giuseppe DI VITA: Corruption, Exogenous Changes in Incentives and Deterrence

Rob B. DELLINK and Marjan W. HOFKES: The Timing of National Greenhouse Gas Emission Reductions in
the Presence of Other Environmental Policies

Philippe QUIRION: Distributional Impacts of Energy-Efficiency Certificates Vs. Taxes and Standards

Somdeb LAHIRI: A Weak Bargaining Set for Contract Choice Problems

Massimiliano MAZZANTI and Roberto ZOBOLI: Examining the Factors Influencing Environmental
Innovations

Y. Hossein FARZIN and Ken-ICHI AKAO: Non-pecuniary Work Incentive and Labor Supply

Marzio GALEOTTI, Matteo MANERA and Alessandro LANZA: On the Robustness of Robustness Checks of the
Environmental Kuznets Curve

Y. Hossein FARZIN and Ken-ICHI AKAO: When is it Optimal to Exhaust a Resource in a Finite Time?

Y. Hossein FARZIN and Ken-ICHI AKAO: Non-pecuniary Value of Employment and Natural Resource
Extinction

Lucia VERGANO and Paulo A.L.D. NUNES: Analysis and Evaluation of Ecosystem Resilience: An Economic
Perspective

Danny CAMPBELL, W. George HUTCHINSON and Riccardo SCARPA: Using Discrete Choice Experiments tc
Derive Individual-Specific WTP Estimates for Landscape Improvements under Agri-Environmental Schemes
Evidence from the Rural Environment Protection Scheme in Ireland

Vincent M. OTTO, Timo KUOSMANEN and Ekko C. van IERLAND: Estimating Feedback Effect in Technical
Change: A Frontier Approach

Giovanni BELLA: Uniqueness and Indeterminacy of Equilibria in a Model with Polluting Emissions

Alessandro COLOGNI and Matteo MANERA: The Asymmetric Effects of Oil Shocks on Output Growth: A
Markov-Switching Analysis for the G-7 Countries

Fabio SABATINI: Social Capital and Labour Productivity in Italy

Andrea GALLICE (1xxix): Predicting one Shot Play in 2x2 Games Using Beliefs Based on Minimax Regret
Andrea BIGANO and Paul SHEEHAN: Assessing the Risk of Oil Spills in the Mediterranean: the Case of the
Route from the Black Sea to Italy

Rinaldo BRAU and Davide CAO (Ixxviii): Uncovering the Macrostructure of Tourists’ Preferences. A Choice
Experiment Analysis of Tourism Demand to Sardinia

Parkash CHANDER and Henry TULKENS: Cooperation, Stability and Self-Enforcement in International
Environmental Agreements: A Conceptual Discussion

Valeria COSTANTINI and Salvatore MONNI: Environment, Human Development and Economic Growth

Ariel RUBINSTEIN (1xxix): Instinctive and Cognitive Reasoning: A Study of Response Times




ETA
ETA

ETA

CCMP

IEM
CCMP
KTHC

CCMP

SIEV

NRM

KTHC
KTHC
KTHC

KTHC

KTHC

KTHC

KTHC
KTHC

KTHC
KTHC
KTHC

KTHC
KTHC

KTHC

KTHC
KTHC
KTHC
KTHC
KTHC
KTHC
KTHC

37.2006
38.2006

39.2006

40.2006

41.2006
42.2006
43.2006

44.2006

45.2006

46.2006

47.2006
48.2006
49.2006

50.2006

51.2006

52.2006

53.2006
54.2006

55.2006
56.2006
57.2006

58.2006
59.2006

60.2006

61.2006
62.2006
63.2006
64.2006
65.2006
66.2006
67.2006

Maria SALGADO (Ixxix): Choosing to Have Less Choice

Justina A.V. FISCHER and Benno TORGLER: Does Envy Destroy Social Fundamentals? The Impact of Relative
Income Position on Social Capital

Benno TORGLER, Sascha L. SCHMIDT and Bruno S. FREY: Relative Income Position and Performance: An
Empirical Panel Analysis

Alberto GAGO, Xavier LABANDEIRA, Fidel PICOS And Miguel RODRIGUEZ: Taxing Tourism In Spain:
Results and Recommendations

Karl van BIERVLIET, Dirk Le ROY and Paulo A.L.D. NUNES: An Accidental Oil Spill Along the Belgian
Coast: Results from a CV Study

Rolf GOLOMBEK and Michael HOEL: Endogenous Technology and Tradable Emission Quotas

Giulio CAINELLI and Donato IACOBUCCI: The Role of Agglomeration and Technology in Shaping Firm
Strategy and Organization

Alvaro CALZADILLA, Francesco PAULI and Roberto ROSON: Climate Change and Extreme Events: An
Assessment of Economic Implications

M.E. KRAGT, P.C. ROEBELING and A. RULJS: Effects of Great Barrier Reef Degradation on Recreational
Demand: A Contingent Behaviour Approach

C. GIUPPONI, R. CAMERA, A. FASSIO, A. LASUT, J. MYSIAK and A. SGOBBI: Network Analysis, Creative
System Modelling and DecisionSupport: The NetSyMoD Approach

Walter F. LALICH (1xxx): Measurement and Spatial Effects of the Immigrant Created Cultural Diversity in
Sydney

Elena PASPALANOVA (Ixxx): Cultural Diversity Determining the Memory of a Controversial Social Event
Ugo GASPARINO, Barbara DEL CORPO and Dino PINELLI (Ixxx): Perceived Diversity of Complex

Environmental Systems: Multidimensional Measurement and Synthetic Indicators
Aleksandra HAUKE (1xxx): Impact of Cultural Differences on Knowledge Transfer in British, Hungarian and

Polish Enterprises
Katherine MARQUAND FORSYTH and Vanja M. K. STENIUS (Ixxx): The Challenges of Data Comparison and

Varied European Concepts of Diversity

Gianmarco I.P. OTTAVIANO and Giovanni PERI (1xxx): Rethinking the Gains from Immigration: Theory and
Evidence from the U.S.

Monica BARNI (Ixxx): From Statistical to Geolinguistic Data: Mapping and Measuring Linguistic Diversity
Lucia TAJOLI and Lucia DE BENEDICTIS (1xxx): Economic Integration and Similarity in Trade Structures

Suzanna CHAN (Ixxx): “God’s Little Acre” and “Belfast Chinatown”: Diversity and Ethnic Place Identity in
Belfast
Diana PETKOVA (Ixxx): Cultural Diversity in People’s Attitudes and Perceptions

John J. BETANCUR (Ixxx): From Outsiders to On-Paper Equals to Cultural Curiosities? The Trajectory of
Diversity in the USA

Kiflemariam HAMDE (Ixxx): Cultural Diversity A Glimpse Over the Current Debate in Sweden

Emilio GREGORI (Ixxx): Indicators of Migrants’ Socio-Professional Integration

Christa-Maria LERM HAYES (Ixxx): Unity in Diversity Through Art? Joseph Beuys’ Models of Cultural
Dialogue

Sara VERTOMMEN and Albert MARTENS (1xxx): Ethnic Minorities Rewarded: Ethnostratification on the Wage
Market in Belgium

Nicola GENOVESE and Maria Grazia LA SPADA (1xxx): Diversity and Pluralism: An Economist's View

Carla BAGNA (Ixxx): Italian Schools and New Linguistic Minorities: Nationality Vs. Plurilingualism. Which
Ways and Methodologies for Mapping these Contexts?

Vedran OMANOVIC (Ixxx): Understanding “Diversity in Organizations” Paradigmatically and Methodologically
Mila PASPALANOVA (Ixxx): Identifying and Assessing the Development of Populations of Undocumented
Migrants: The Case of Undocumented Poles and Bulgarians in Brussels

Roberto ALZETTA (Ixxx): Diversities in Diversity: Exploring Moroccan Migrants’ Livelihood in Genoa

Monika SEDENKOVA and Jiri HORAK (1xxx): Multivariate and Multicriteria Evaluation of Labour Market
Situation




(Ixxviii) This paper was presented at the Second International Conference on "Tourism and Sustainable
Economic Development - Macro and Micro Economic Issues" jointly organised by CRENoS (Universita
di Cagliari and Sassari, Italy) and Fondazione Eni Enrico Mattei, Italy, and supported by the World Bank,
Chia, Italy, 16-17 September 2005.

(Ixxix) This paper was presented at the International Workshop on "Economic Theory and Experimental
Economics" jointly organised by SET (Center for advanced Studies in Economic Theory, University of
Milano-Bicocca) and Fondazione Eni Enrico Mattei, Italy, Milan, 20-23 November 2005. The Workshop
was co-sponsored by CISEPS (Center for Interdisciplinary Studies in Economics and Social Sciences,
University of Milan-Bicocca).

(Ixxx) This paper was presented at the First EURODIV Conference “Understanding diversity: Mapping
and measuring”, held in Milan on 26-27 January 2006 and supported by the Marie Curie Series of
Conferences “Cultural Diversity in Europe: a Series of Conferences.

2006 SERIES
CCMP Climate Change Modelling and Policy (Editor: Marzio Galeotti )
SIEV Sustainability Indicators and Environmental Valuation (Editor: Anna Alberini)
NRM Natural Resources Management (Editor: Carlo Giupponi)
KTHC Knowledge, Technology, Human Capital (Editor: Gianmarco Ottaviano)
IEM International Energy Markets (Editor: Anil Markandya)
CSRM Corporate Social Responsibility and Sustainable Management (Editor: Sabina Ratti)
PRCG Privatisation Regulation Corporate Governance (Editor: Bernardo Bortolotti)
ETA Economic Theory and Applications (Editor: Carlo Carraro)
CTN Coalition Theory Network




