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1 Introduction

1.1 Background

The Research Centre for Education and the Labour Market generates every
two years medium-term forecast of the labour market prospects of types
of education and occupations. The �rst forecast were generated in 1989,
after a pilot in 1987, under a contract from the Ministry of Education and
Science. The project intended in �rst instance to cover the development
of an information system of use especially for providing educational and
vocational guidance to apprentices and students in secondary and higher
education. Gained experience has shown that the information provided by
ROA�s forecast was also of primary interest for other labour market agents,
namely policy makers and employers.
The labour market information provided by ROA�s forecast are used var-

ious information products at the national level, for instance by the National
Career Guidance Information Centre (LDC) and the Centre for Information
on Higher Education for Consumer and Expert (CHOICE). The �rst fore-
cast were used to supplement the labour market module I see!. This was
a computerised information system, established by LDC, bringing together
information from many sources which might be relevant for the choice of a ca-
reer or course of study. Vocational guidance by teachers and others involved
in assisting students to make these choices could call up this information via
their personal computer and obtain, along with other information on study
and vocational choices, an idea of the labour market consequences of the
choices which were available. The LDC brought out another information
system, �Traject�, which also makes use of labour market information pro-
vided by ROA. ROA�s forecast have also been one of the foundations of the
LDC�s series of brochures for study and vocational guidance, and both the
�Keuzegids Hoger Onderwijs�and the �Studiekeuze-Informatiedatabase�pub-
lished by CHOICE. In addition to their own database, the Central for Work
and Income (CWI) used the current data and the forecast of the informa-
tion system to formulate policies on employment in general and vocational
guidance for the unemployed in particular.
As part of this process, the �rst pilot research project was completed

in 1987. This covered current labour market information and forecast for
university education (De Grip, Heijke and Vos, 1987, De Grip et al., 1987a,
1987b and 1988). In 1989 the �rst forecast for the full width of the education
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system were compiled (De Grip et al., 1989 and De Grip, Heijke and Dekker,
1989), covering developments in the period up to and including 1992 for 79
occupational classes and 53 types of education. The forecast by occupational
classes encompassed predictions of the expansion demand and replacement
demand, which together comprise the �job openings�. The forecast for the
various types of education also included predictions of the expected supply,
so that a confrontation of demand and supply could be made, on the basis of
which a characterization could be given of the expected future labour market
situation. The forecast were supplemented with current data and a number
of indicators as regards the occupational classes and types of education which
had been di¤erentiated.
Since the �rst forecast in 1989, the ROA has generated eight waves of fore-

cast, in 1990/91 and from 1993 on every two years. The latest forecast have
been generated in 2005 concern the period running to 2010. The information
system has undergone strong modi�cations and developments since 1989. For
instance, the models used to generate forecast have been modi�ed in order to
adapt to more and more disaggregated educational and occupational classi-
�cations and provide more disaggregated information. The models have also
bene�ted from the results of previous evaluation studies. The �rst forecast
were evaluated in de Grip, Heijke and Berendsen (1991), and Borghans, van
Eijs and de Grip (1994). The 1994 forecast were evaluated in Borghans, van
Eijs and Smits (1996), the 1998 forecast in Smits and Diephuis (2001), the
2000 forecast in Cörvers, et al. (2004) and the 2002 forcast in Dupuy (2005).
This report evaluates the 2006 forecast and the forecast quality of the In-
dicator of Future Labour Market (IFLM) position of educational types over
time. This report also provides an overview of the methodology in used in
the various parts of the model at the time the forecast were generated.

1.2 Motivation for the evaluation

Although the focus of attention, when compiling an evaluation of forecast,
is mainly on the period in which the forecast was created and the period to
which they related, an evaluation is also very important in relation to future
forecasting activities.
For the users of forecast of the future labour market, di¤erentiated by

education and occupation, it is useful to have some information about the
reliability of the forecast. Borghans (1993) has shown that publicly accessible
predictions, as aids in choosing a course of study, have a positive in�uence on
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students�choices and therefore on the working of the labour market, provided
that students have a reasonable idea of the usefulness of these forecast. Two
things are important in this respect: the �rst is that the students have a clear
concept of the rationale underlying the forecast. The total picture provided
by a forecast should be broken down according to the factors from which it is
composed, so that the basis on which particular developments are expected
is clear. This makes it possible to compare the forecast with the students�
own expectations of future labour market developments and/or various other
sources of information. The second requirement is that students have an idea
of the average accuracy of the predictions, because this in part determines
the degree to which they have to take the forecast of the information system
into account. It is therefore important to check which points the forecast is
reasonably accurate on, and where the uncertainties lie. It is also important
to know how the degree of uncertainty is expressed in the way in which the
forecast are published.
A good evaluation of past forecast is also very important for those com-

piling forecast. When compiling forecast a choice must be made between the
many possible ways of modelling the labour market. This choice is based on
a certain understanding of the functioning of the market. If it was only the
quality of the data which determined the quality of the forecast, the only
lesson which could be derived from an evaluation would be a call for more or
better data. But an evaluation of the forecast can also provide new under-
standings of the applicability of the methods used. This is especially so for
forecast within an information system that is still in the development phase:
a fundamental evaluation can also reveal the strong and weak points of the
method.
Those who commission forecast are another group with an interest in

the evaluation of the predictions. On one hand this evaluation can provide
information as to the priorities which should guide the further development
of the information system. On the other hand it is important for those
commissioning forecast to know how useful the forecast are for their target
group.

1.3 Goal and structure of the forecast

Any evaluation of forecast made within the framework of ROA�s informa-
tion system must rely on an assessment of the extent to which these forecast
accomplish the purposes for which they were compiled. It is therefore im-
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portant to have a clear picture of the overall forecast structure and of the
objectives of the forecast at the time they were made. This makes it possible
to look at both the accuracy of the forecast and at how far the structure
which was employed was suited to the goals which had been set.

Purposes of the forecast

The 1989 report formulated the primary and secondary goals of the In-
formation System for Education and the Labour Market. "The ROA Infor-
mation System for Education and the Labour Market has, at least for now,
the primary goal of generating information which can be useful in choosing
a course of study or an occupation. However this information system could
in principle also be useful for capacity planning in the education system, and
policies relating to the labour supply, the economic structure and technology,
as well as the personnel policy of both the government and businesses." (De
Grip, Heijke and Dekker, 1989, p. 1).
Because the second objective is presented here only as an option, and is

moreover very general, this evaluation will be related speci�cally to the �rst
of these objectives. This means that the forecast and the forecast structure
will be examined throughout in terms of their usefulness for those choosing
a course of study or an occupation.
The objective of generating information which can be useful in choosing

a course of study and for vocational guidance has two implications for this
evaluation. First of all, the structure of the information system needs to be
suitable, so that the data which are generated can assist in the educational
or vocational decisions of an individual student. i.e., the information must:

1. be relevant for the students;

2. be relevant at an individual level;

3. be presented in such a way that students can interpret it properly.

The �rst requirement, relevance for students, means that the forecast
should relate to factors which can be important in making educational or
vocational choices. That is, the forecast must provide understanding of the
labour market situation which a student will encounter from the moment of
entering the market after the completion of studies. This requirement thus
determines the period to which the forecast must refer � the period in which
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students will have just left school � and the group in the labour market for
which they must be relevant � the school-leavers.
The second requirement relates to signi�cance at an individual level.

Since the goal is to assist in educational and vocational decision-making,
the forecast must be usable in making an individual choice regarding a par-
ticular type of education or occupation. For the student facing the choice
of a course of study, it is relevant to know what situation he may face in
the labour market at the end of his education. Some developments may be
very relevant, in a general sense, for a description of the labour market, but
only usable for an individual if they are translated to the individual level.
For instance, the total growth in employment for a particular educational
category is interesting for those making policy decisions, but for a student
it is more important to know what his or her individual chance of getting a
particular sort of work at the end of the course may be.
The third requirement for the structure of the forecast system, if it is to

be usable for educational and vocational guidance, is that the information
must be presented in an interpretable form. If they are to be usable for stu-
dents, the forecast must for expressed in terms which are comprehensible for
someone who is not entirely adept in labour market interpretations. The fore-
cast results should, as far as possible, be expressed in generally understood
concepts with a minimum of statistical or economic jargon. A translation is
especially important for statistical judgments regarding the reliability of the
forecast. Improvements in the ease of interpretation of the labour market
data can however come in two ways: it may also be sensible to improve stu-
dents�understanding of the functioning of the labour market so as to improve
the comprehensibility of labour market information.
A second consequence of the objective of generating information which is

useful for study and occupational choices is that the empirical evaluation will
also be made from this standpoint. This means that the evaluation criterion
which is used in determining the magnitude of forecasting errors must in
the �rst place show what consequences these forecasting errors have had for
individual occupational and vocational choices. The selection of a criterion
for the evaluation is discussed in section 2.2.

Structure of the forecast

Figure 1.1 gives a schematic overview of the structure of the forecasting
method. On the demand side, the forecast of employment in economic sec-
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tors which are obtained from the Central Planning Bureau (CPB) provide
an external source of information. These forecast are based on the so-called
Athena model of CPB (see CPB 1993). At that time, these forecast covered
22 economic sectors. The predicted numbers employed in these economic
sectors are then translated into the employment in 127 occupational classes.
This predicted level of demand for occupations, when compared with the sit-
uation in 1985, yields the expected expansion demand for each occupational
class. This is supplemented with a forecast of the expected replacement
demand. Together, the expansion and replacement demand comprise the ex-
pected number of job openings. It is assumed that it is the number of job
openings which is the relevant quantity for educational and vocational deci-
sions. New entrants to the labour market cannot in practice simply crowd
the people already working out of their jobs. On the basis of a breakdown of
past �ows into the labour market, a calculation is also made of how many of
these job openings are available for school-leavers.
The expansion demand for each occupation is translated, by means of a

distribution model, into the expansion demand per type of education. The
replacement demand for the various types of education is calculated sep-
arately, because this cannot be derived from the replacement demand per
occupation. Together, the replacement and expansion demand make up the
total demand for new entrants with a particular educational background.
In addition to the forecast of demand, a forecast is made for each type of

education of the expected supply of school-leavers entering the labour mar-
ket between 1999 and 2004. These forecast are based on the forecast out�ow
of school-leavers from the educational system (Referentieramming) gener-
ated by the Ministry of Education, Culture and Science and supplemented
with additional data on part-time education and courses outside the regu-
lar, government-supervised education system (i.e. �non-regular�education).
The total supply of new entrants together with the short-term unemployed
at the beginning of the forecasting period determine the total supply. The
assumption is that only short term unemployed workers at the beginning of
the forecasting period compete with school-leavers. Based on the forecast of
supply and demand, we calculate the �indicator of the future labour market�
(IFLM). This indicator gives an information about the tensions between de-
mand and supply in the labour market in the period under consideration.
Because the model which has been used takes no account of possible adjust-
ments in the labour market in response to these tensions between demand
and supply, this indicator of tension must not simply be regarded as the ex-
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Expansion demand by
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Labour market indicator by education

Figure 1: Structure of the forecasting model of the Information System on
Education and the Labour Market
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pected over-supply or shortage. Naturally both the demand and supply sides
of the labour market will to some extent adjust in response to these tensions,
so that, for example, an over-supply of new entrants with a particular ed-
ucation will not necessarily be expressed in high unemployment, but could
also lead to stagnating wages, an increased probability of having to �nd work
outside of the intended �eld of employment, or other deteriorations in the
labour market situation (see Wieling and Borghans (2001)).
In addition to these forecast of the number of job openings per occupa-

tional class, the information system also contains current data and indica-
tors for each occupational class. The current data cover among other the
number of workers in a particular occupational class, a breakdown into the
component occupational groups, the age distribution of the workers, a break-
down by educational categories and types of education, economic sectors and
sub-sectors, and the proportion of self-employed workers, plus the trends in
these �gures. The underlying idea is that such information can contribute to
widening the horizons for those receiving educational and vocational guid-
ance and in various ways give some understanding of a number of relevant
characteristics of the labour market for a particular occupational class.
The indicators relate to the in�ow of workers who are under 30 years

old, the dispersion of the occupations among the various economic sectors
and the sensitivity of employment to the state of the business cycle. The
assimilation rate shows how many young people work in an occupation, as
compared with other occupations. The dispersion over economic sectors and
sensitivity to cyclical forces are both �risk indicators�. The dispersion indica-
tor shows how widely the employment for workers in this occupational class
is spread over various economic sectors. If there is a wide dispersion, any
unexpected change in a particular economic sector will have relatively little
in�uence on the developments in that occupation. Wide dispersion would also
indicate that, if demand in one of the economic sub-sectors should decline,
there would probably be possibilities of work in other economic sectors. The
sensitivity to cyclical forces shows the extent to which employment for the
occupation rises and falls with the �uctuations in the business cycle. High
cyclical sensitivity means, in the �rst place, an increased chance that the
labour market prospects may deteriorate at some time later in a worker�s
career. It also indicates that there is a greater likelihood that the forecast
will not be realized.
For educational types, the following data are presented (among other):

employment level, percentage of female, and the percentage of workers overe-
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ducated for their job. Moreover, an indication is given of the dispersion of
employment across occupations and economic sectors. Like the indicators for
occupations, these dispersion indicators give an impression of the robustness
of the forecast, but also show in a more general way the extent to which the
choice of a particular type of education will leave students dependent on the
labour market situation for a particular occupational class or a particular
economic sector.
For educational and vocational guidance purposes, the quantitative data

of the forecast, current data and indicators are all transformed into qualita-
tive characterizations. On the basis of the values which have been established
for the variables, a classi�cation is made in each case on a �ve-point scale,
on which the ranges are characterized as �very low�, �low�, �average�, �high�
or �very high�. The intention of these qualitative characterizations is to ren-
der the quantitative �gures of the forecast, indicators and current data more
accessible for people who are not accustomed to dealing with such �gures.
In the �rst place they do not have to understand the measurement units in
which the variables are measured. In the second place, this method gives an
immediate relative characterization, so that it is not necessary to examine
the dispersion of the variable. In the third place, the division into �ve in-
tervals produces a characterization which gives a less exact impression than
the �gures themselves, avoiding the suggestion of accuracy to the last deci-
mal point, and giving a certain bandwidth to the labour market forecast in
particular.

1.4 Structure of the report

As can be seen from the diagram in Figure 1, at the heart of the forecasting
model is the indicator of future labour market position (IFLM) of the various
educational types. This indicator is also the forecast most often used by the
tripartite, government, �rms and students for it o¤ers a synthetic measure
of the future developments in the labour market. For this reason, we will
concentrate our evaluation of the forecast exclusively on the IFLM.
Since the objective of this indicator is to provide information on the future

position of graduates with the various educational backgrounds in the labour
market over the next period of 5 years, evaluation of these indicators have
usually been performed period per period assuming that the various educa-
tional groups react similarly to labour market discrepancies. This assumption
was necessary since data were only available for one period, namely the pe-
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riod of forecasting horizon. However, since the ROA has been forecasting
these indicators for several years now, it has become possible and certainly
most relevant to analyze the extent to which this assumption is veri�ed in
the data. In this report, we will use as labour market discrepancies, indi-
cators about unemployment, long term unemployment, the extent to which
graduates with the various educational backgrounds work outside their own
domain of specialization or under their educational level, the share of workers
with part-time contracts, with permanent contracts and the average wage,
to thoroughly evaluate the quality of the forecast of the IFLM for the years
2000, 2002, 2004 and 2006.
The remaining structure of this paper is as follows. In the next section,

we will �rst evaluate year by year the score of the forecast and investigate the
sensitivity of the IFLM to the various indicators of labour market discrepan-
cies. Then, we will investigate the extent to which the relationship between
the IFLM and the labour market discrepancies is stable over time making
use of the time dimension in the data. Third, we will make use of the time
dimension of our data to evaluate the extent to which all educational groups
react the same way to discrepancies. Finally, the "realized" IFLM allows
us to evaluate the qualitative aspect of the forecast of IFLM by educational
type.
In section 3, we will discuss the methodology used to derive the "realized"

IFLM. Since there is no single indicator of "realized" labour market position
to which the IFLM could be compared in order to analyze its quality, which
is the reason why ROA developed the IFLM indicator in the �rst place,
we need to construct a "realized" indicator based on various labour market
characteristics. The methodology used to construct this "realized" indicator
is of importance since the score and the typering of the IFLM depend crucially
on the "realized" indicator.
In section 4, even though the short time dimension does not allow us

to derive reliable quantitative results for each educational type, we report
"descriptive" statistics that provide some information on the quality of the
forecasts of the IFLM for each type. These statistics are, the sign of the
forecasting errors for each year, i.e. 2002, 2004 and 2006 and the average
and variance of the forecasting errors over time. Section 5 summarizes the
results.
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2 Confrontation of demand and supply

2.1 Introduction

The labour market perspectives for educational types depend on both de-
mand and supply factors. The gap between expected demand and supply
�ows is at the heart of the indicator of future labour market situation. This
indicator re�ects the expected labour market perspectives by educational
type. The indicator has been subject to an important change since the fore-
cast of 1994. Until 1994, the forecast accounted for the ex ante demand and
supply by educational groups and not for the (passive) substitution demand
that arises from shortages or surpluses in other educational groups. Since
then, this substitution demand is accounted for. In this section, using the
school-leaver inquiries RUBS, HBO-Monitor and WO-Monitor, we evaluate
the extent to which the predicted perspectives correspond to the realized
situation for the various educational types.

2.2 Labour market indicator

To get a good insight in the labour market perspective of an educational
group of workers two things are important. First, the current labour market
situation of each educational type. Discrepancies observed in the current
labour market may take time to disappear. If the base year is characterized
by surpluses some workers may become unemployed or to accept jobs outside
their own �eld. Since workers who have not found an appropriate job possibly
remain searching for a job in their own professional �eld for a while, they
will compete with school-leavers who just entered the labour market. The
question is of course how long does this situation last. At some point in time,
unemployed workers or people working in jobs outside their �eld become
perceived as less suitable by employers and are no longer considered for jobs
in their own occupational �eld.
The impact of the current labour market situation has been partially

taken into account in the IFLM. On the supply side, besides the supply of
school-leavers forecast, the number of short term unemployed persons with
the corresponding education at the beginning of the forecast period is taken
into account. There it is therefore assumed that persons who are unemployed
for more than one year are no serious competition for school-leavers. The
same reasoning applies to shortages of labour. If employers cannot �ll their
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vacancies with workers with the adequate skills, some of their vacancies will
remain un�lled for a while. If vacancies are opened for a long period, em-
ployers will try to attract workers with another educational background or
organize work di¤erently. It can therefore be expected that the current dis-
crepancies are especially important for the labour market perspective in the
short run and less in the medium run. Therefore, the e¤ect of a shortage at
the beginning of the forecast period is not considered in the IFLM. This im-
plies that vacancies are not considered in the demand side. On the demand
side, the forecast for the expansion demand, the replacement demand and the
substitution demand (only passive substitution is included) are considered.
The IFLM for each type of education is de�ned as follows:

IFLMt:t+5 =
Lt + SSt:t+5 + Ut

Lt + JOt:t+5 + SDt:t+5

where Lt is employment at t, SSt:t+5 is the forecast school-leavers supply
in the period t : t + 5, Ut is the short term unemployment level, JOt:t+5
is the forecast of job openings (positive expansion demand and replacement
demand) and SDt:t+5 the forecast of substitution demand for the period
t : t+ 5.

2.3 Evaluation of the future labour market perspec-
tives year by year

The IFLM gives an indication of the labour market perspectives of workers
with the various educational backgrounds. As mentioned earlier, the current
labour market situation is only partly considered in the determination of the
IFLM, only short term unemployment is taken into consideration. The IFLM
could be interpreted as the ratio of expected supply in 5 years from now to
expected demand in 5 years from now. A bad labour market position means
that the expected supply will exceed the expected demand. In the remaining
of this section we will �rst evaluate the extent to which the IFLM is a good
indicator of the changes in the labour market position of workers between t
and t+5. Discrepancies between demand for and supply of workers lead to a
certain extent to unemployment or vacancies as noted earlier. If for a given
educational type of workers, excess supply is observed, workers will have to
adjust their job requirements. These workers will have to accept jobs below
their level and with lower wages. In case of shortages, employers will have to
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improve their job o¤ers in order to recruit the required workers. Moreover
employers will probably have to recruit workers with other educational types
and train them. To which extent discrepancies lead to unemployment or
vacancies depends on the �exibility of the labour market and the substitution
possibilities. To evaluate the forecast of the labour market perspective of
workers we need to take into account this adjustment process that takes
place in the labour market.
From the school-leaver surveys (RUBS, HBO monitor and WO monitor),

the following labour market variables are available: unemployment rate, long
term unemployment rate (percentage of school-leavers unemployed for more
than 4 months), percentage school-leavers that �nd work outside their own
domain, percentage that �nd work below their educational level, percentage
with permanent contract, percentage with part time work and average (gross)
monthly earnings (in 1,000 euros).
To determine how well the IFLM indicator did forecast the future labour

market situation, we need to take all these indicators into account simulta-
neously. The equation we want to estimate is the following:

IFLMj;t = �
0
t +

KX
k=1

�kt �
�
ykj;t � ykj;t

�
+ ej;t (1)

where ykj;t is the labour market characteristic k, k = 1; :::; K, for educational
type j at t and, when educational codes are sorted by educational level, ykj;t is
the mean of characteristic k corresponding to the educational level to which

j belongs, i.e. we have: ykj;t =
1

lj�lj

Plj
i=lj

yki;t where lj and lj are respectively

the �rst and the last educational code corresponding to the educational level
to which j belongs.

We are herewith not so much interested in the causality but rather in the
extent to which these indicators simultaneously correlate with the IFLM.
Using the estimates of equation 1, we derive the IFLM "realizations" as:dIFLM j;t = �

0
t +

P
k
b�kt � �ykj;t � ykj;t�. The estimation provides also a score

for the labour market perspective forecast. Indeed, the score of the forecast
is simply equal to 1�R2 where R2 is the adjusted R2 of the regression. The
IFLM score for the periods1 1995-2000, 1997-2002, 1999-2004 and 2001-2006

1The school-leaver survey for 2006 was not available at the time the analyses were run.
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is equal to 0:80, 0:86, 0:98 and 0:96 respectively. It is interesting to note
that the score has been increasing over time, indicating a worsening of the
forecasting quality of IFLM. In section 3, we will explain why this pattern
has emerged.

2.4 On the stability of the IFLM-labor market charac-
teristics relationship

Equation 1 indicates that on average 13% (the unweighted average of unad-
justed R2 in the 4 periods considered) of the variation in the IFLM across
education coincides with variation in the levels of the various labour market
characteristics k across educational types. This therefore means that 87% of
the variation in the IFLM across educational groups does not coincide with
variation in these labour market characteristics. Indeed, the IFLM forecasts
are derived from a structural model and depend on forecasts of expansion
demand, replacement demand and supply by educational categories. The
structural model takes into account complex structural changes in the labour
market such as technical changes (in expansion demand). These changes are
not directly accounted for by the labour market characteristics. Equation
1 is in fact a (partial) reduced form equation. This means that the beta
coe¢ cients in equation 1 cannot be used to identify the structural parame-
ters of the model since they are themselves combinations of the structural
parameters and/or variables of the model. This point is illustrated by the
fact that those coe¢ cients change over time as the structure of the model
is a¤ected by changes in the economy, i.e. technological change for instance
a¤ects expansion demand in complex ways that lead to substitution between
skill groups of workers and might eventually lead some workers to work un-
der their educational level or outside their �eld of specialization or even get
unemployed.
To show the importance of these structural changes in the IFLM forecast,

I propose to estimate equation 1 on the data pooled over the years.2

The analyses for 2006 are therefore based on the school-leaver survey for 2005.
2Since 2002, the educational classi�cation has changed. Therefore, panel regressions

are based on data for 2002, 2004 and 2006 only.
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IFLMj;t = �0 +
X
k

�k �
�
ykj;t � ykj;t

�
(2)

+
X
s

 
�0s �Ds +

X
k

�
�ks �

�
ykj;t � ykj;t

��
�Ds

!
+ ej;t

where Dt is a dummy variable that takes for value 1 if t = s and 0 otherwise.

Allowing for the coe¢ cients to vary from year to year, allows us to per-
form a battery of t-tests on the �s coe¢ cients as well as a simple F-test for
the stability of the parameters, i.e. H0 : �

k
s = 0 for all s and k = 1; :::; K. If

equation 1 re�ects a structural relationship, one should expect the � coe¢ -
cients to be constant over time, i.e. changes in IFLM between two periods
are merely due to changes in the labour market characteristics yk.
First, the null hypothesis of constant parameters over time can only be

rejected at the 15% level as indicated by the F � stat in table 2. However,
looking at the constancy of each parameter independently, the t-tests indi-
cate signi�cant variation over time for the constant term and the average
wage. This analysis indicates that even though the labour market indicator
forecast for year t are signi�cantly correlated with the observed labour mar-
ket situation in year t (for each year t roughly 15% of the variation in IFLM
across educational groups is explained by variation in labour market variables
such as unemployment, wages etc. as indicated by the R2), the forecast take
into account not only changes in unemployment, wages etc. but also account
for more complex structural changes captured by changes in the structural
parameters of equation 1.

2.5 Evaluation of the future labour market perspec-
tives by education

The analysis so far indicates that a small share of the IFLM is correlated with
labour market characteristics across educational background. The relative
non stability of the relationship between the IFLM and these characteristics
also tend to indicate that IFLM takes into account complex changes that are
only weakly approximated by weighting labour market characteristics. In the
structural model that generates the IFLM, however, the educational groups
are interrelated, but substitution across groups will depend on how di¤erent
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those groups are in terms of skills. Therefore, it might be reasonable to expect
that workers with di¤erent educational backgrounds will react di¤erently to
similar labour market discrepancies. For some educational types, the labour
market is more �exible and more substitution possibilities are available than
for others. The true reduced form should therefore account for the fact that
the link between IFLM and labour market characteristics may vary across
educational groups. While such a model cannot be estimated using only one
cross-section (too few observations within educational levels), pooling the
data for several years and assuming that the parameters are constant over
time (including time dummies), allows us to estimate coe¢ cients that vary
across educational levels.
The relationship we estimate here is the following:3

IFLMj;t = �0 +
X
s

�0s �Ds +
X
k

�k �
�
ykj;t � ykj;t

�
(3)

+
X
e

 
�0e �De +

X
k

�
�ke �

�
ykj;t � ykj;t

��
�De

!
+ ej;t

where De is a dummy variable that takes for value 1 if education j is at level
e, e = 2; 3; 4, and 0 otherwise.
As in the previous section, allowing for the coe¢ cients to vary across edu-

cational levels, allows us to perform a battery of t-tests on the �e coe¢ cients
as well as a simple F-test for the stability of the parameters, i.e. H0 : �

k
e = 0

for all e and k = 1; :::; K.
These results are reported in Table 3. First, note that the educational

dummies are all signi�cant and decrease as the level of education increases,
indicating that higher education is associated with systematic better future
labour market perspectives. Second, most coe¢ cients for the labour market
characteristics are not signi�cantly di¤erent from 0 and do not signi�cantly
di¤er across educational levels. These two results indicate that di¤erences
across educational levels in the IFLM are due to unobserved variables taken
into account in the structural model but not capture by systematic variations
in the labour market characteristics. Third, the IFLM for University studies
is signi�cantly related to the type of contract. A higher proportion of Univer-
sity graduates with permanent contracts tend to be positively related with

3Since 2002, the educational classi�cation has changed. Therefore, panel regressions
are based on data for 2002, 2004 and 2006 only.
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a better predicted future labour market position (lower IFLM). This means
that the results presented in Table 3 are merely the result of a correlation
between labour market characteristics and IFLM at the University level and
not at lower educational levels.

2.6 Qualitative evaluation for 2004

The realizations of the IFLM derived from the estimation of equation 1 al-
low us to evaluate as in the other sections of this report the qualitative
aspect of the forecast of IFLM by educational type. We assign to each
forecast a qualitative characterization. The classi�cation of characteriza-
tions is de�ned as follows: Very good: IFLM � 0:85, 0:85 < IFLM � 1
good, 1 < IFLM � 1:05 average, 1:05 < IFLM � 1:15 moderate and
IFLM > 1:15 bad.

Table 1: Qualitative evaluation of labour market indicator by education.

Realization
Forecast Very good Good Average Moderate Bad Total
Very good 0 8 1 0 0 9
Good 0 35 10 1 0 46
Average 0 12 3 0 0 15
Moderate 0 9 3 3 0 15
Bad 0 9 3 2 0 14
Total 0 73 20 6 0 99

Table 3 indicates the extent to which the characterization of the forecast
corresponds with the characterization of the realizations by educational type.
Note that data where available for 99 categories only. It is also important
to note that in equation 1 is estimated based on the forecast of IFLM and
therefore assuming that the forecasting errors have expected mean equal to
0. Since both the forecast and the realizations are measured with errors,
the eventual noise in the type of the IFLM comes about not only because
of forecasting errors but also because of discrepancies in the measurement
errors between forecast and realizations.
The table indicates that the characterization assigned to each education

has been relatively accurate. Indeed, 41 out of 99 educational types, that
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is 41%, have been assigned the right characterization. In 1994, 45% of the
educational groups was assigned the correct characterization and in 1998 this
percentage had increased to 52% and in 2002, 64%. Moreover, 35 educational
types have been assigned a characterization just one category away from the
right category. This means that 77% of all educational types has the right
characterization or almost.

3 Methodology to derive the observed IFLM
and the score

3.1 Introduction

In section 2, we have shown that the score has been increasing over time.
In this section, we argue that the methodology used to construct the "re-
alized" IFLM is at the heart of this pattern. Indeed, evaluating the out of
sample quality of IFLM forecast for a given variable requires to compare the
forecast of this variable to the "realizations" of this variable. The problem
when evaluating the IFLM indicators is that there is no single indicator of
"realized" labour market position to which the IFLM could be compared to
analyze its quality. The non existence of such an indicator is the reason why
ROA developed the IFLM indicator in the �rst place. To bypass this issue,
we need to construct an indicator based on various labour market charac-
teristics. As shown in the previous section, to evaluate the IFLM forecast,
we usually construct a "realized" indicator by weighting out observed labour
market characteristics referring to unemployment, wages, skill match etc.
There are two crucial assumptions made to identify the "realized" indi-

cator. The �rst assumption is about which labour market characteristics to
consider. For instance, should we use a single measure of wage distribution?
If yes, which one would indicate the most accurately the labour market sit-
uation of graduates? The average wage? The proportion of workers earning
less than a certain threshold? The wage dispersion? All these moments of
the distribution of wages provide some information about the position of
graduates in the labour market. Of course, in practice our choice will be
limited by the number of observations (number of educational categories)
and the richness of the available data in terms of available explanatory vari-
ables Since the �rst evaluation study in 1994, we have been using a set of
7 labour market characteristics to construct the "realized" indicator. These
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characteristics are: unemployment rate, long term unemployment rate (per-
centage of school-leavers unemployed for more than 4 months), percentage
school-leavers that �nd work outside their own domain, percentage that �nd
work below their educational level, percentage with permanent contract, per-
centage with part time work and average (gross) monthly earnings (in 1,000
euros).
Perhaps the most serious issue is the second assumption. The second

assumption is about the value of the weights used to aggregate the various
labour market characteristics into a single indicator. The choice of these
weights is of course determinant for the evaluation of the quality of the fore-
cast. The procedure chosen to determine the value of these weights has been
to regress the IFLM forecast on the various labour market characteristics.
The regression coe¢ cients provide weights for our problem. Yet, even within
this structure, there are very di¤erent ways to estimate the equation and
thus derive the weights.

3.2 Encompassing methodology

Since education refers to both �elds and levels and since the various labour
market characteristics vary across both dimensions, a natural way to ap-
proach the problem is to allow each characteristic to contribute di¤erently
by levels and by �elds. Roughly speaking, this means that the variation of
IFLM across education can be decomposed into a between educational level
e¤ect and within educational level e¤ect. This speci�cation reads as follows:

IFLMj;t = �
0
t +

max(L�1;K)X
k=1

kt � ykj;t +
KX
k=1

�kt �
�
ykj;t � ykj;t

�
+ ej;t (4)

where L is the number of educational levels.

For instance, the speci�cation chosen for the �rst evaluation of forecast
in 1992 (See Borghans et al (1994)) and still in use in this study, was to
de-mean the labour market characteristics and estimate equation 1, i.e. as-
suming kt = 0 for all k in equation 4. In this speci�cation, the model only
explains within educational level variation in the IFLM indicators. The main
argument motivating this speci�c choice was the rather limited number of
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observations available. Since the educational classi�cation only distinguished
between 40 categories at that time, it o¤ered at most 32 degrees of freedom.
However, this speci�cation implicitly stipulates that the share of variation
in IFLM due to variation in labour market characteristics across educational
levels is 0. How stringent is this assumption? Obviously, when, at the var-
ious educational levels, the average IFLM are similar, the contribution of
educational levels will be low, kt will be close to 0 and equation 4 reduces to
equation 1. Moreover, even if the average IFLM at the various educational
levels are very di¤erent, the contribution of educational levels could be close
to zero if the averages of the various labour market characteristics at the
various educational levels are correspondingly large.
To evaluate the extent to which this assumption is suited for our data, I

propose to estimate the general model in equation 4. First, recognize that
model in equation 4 is in fact a �xed e¤ect model where each educational
level has a speci�c shift parameter. Rearranging and changing the notation
slightly the model reads as:

IFLMj;t = �
0
t +

L�1X
l=1

kt �Dl;t +
KX
k=1

�kt � ykj;t + ej;t (5)

where Dl is a dummy variable indicating the educational level j.

3.3 Results

Comparing the variation of IFLM explained via equation 1 and equation 5,
allows us to decompose the variance of IFLM (explained) into two parts:
the within and between educational level variance. The results for each year
are reported into table 4. First, note that the score based on equation 5
varies between 0.75 in 2000 and 0.49 in 2004 and is lower in general than the
"traditional" score as derived from equation 1. This is due to the fact that
we now account for between educational levels variance in IFLM in addition
to the within educational levels variance.
The most striking result is that the share of between educational levels

is rising since 2002, from 32 to 88 percent.4 A possible explanation for
this pattern is the fact that actual skill upgrading has slowed down since
the end of the 90s (see Dupuy 2006) while in the forecasting model used

4Results for 2000 are less comparable since we only have 73 observations.
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until the forecast to 2010, the speed of upgrading was kept constant due
to data limitations (see ROA 2005). This means that expected demand
for high skilled workers has been overestimated while expected demand for
low skilled workers has been underestimated. As a consequence, the IFLM
has been underestimated for high skilled workers and overestimated for low
skilled workers. This biases resulted in an arti�cial increase in the IFLM
variance between educational levels compared to the between educational
level variance in the labour market characteristics.

4 Evaluation of forecast for each type of ed-
ucation

4.1 Methodology

In this section, we evaluate the quality of the forecast for each educational
type. Since we only have observations for three periods with the same educa-
tional classi�cation, namely 2002, 2004 and 2006, we cannot derive reliable
quantitative statistics. However, we can compute descriptive statistics to
evaluate the quality of the forecasts for each educational type. The proce-
dure is the following. We estimate model 1, estimation of equation 1, for
each year separately and derive the "realized" IFLM for each educational
type. The forecasting errors are then de�ned by the di¤erence between the
IFLM and the "realized" IFLM, i.e. bej;t. Hence, for each type of education j
we have three observations of the forecasting errors. To describe the content
of these errors for each educational type we use the following statistics: the
average forecasting errors, the variance of the forecasting errors and the sign
of the errors. The last statistic actually counts the number of times, out of
three observations, the forecasting error is greater than 0. In addition, to
illustrate the role played by the speci�cation used to derive the "realized"
IFLM in the forecasting errors for each type of education, we also derive
these statistics for model 2, i.e. using the �xed e¤ect method proposed in
equation 5.

4.2 Results

The results are reported in Table 5. First, note that the mean errors, as
derived from Model 1, are large and positive for lower education and large
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and negative for higher education. This is due to the fact that Model 1 does
not account for between educational variance. Since model 2 account for the
variance between educational level, this pattern is not observed using model
2.
Second, using model 1, 9 educational types, PVE Food trades, PVE Agri-

culture, PVE Administration and Textile and leather trades, PVE Com-
merce, HVE Legal and �scal, UE Construction and civil engineering, UE
Civil engineering, UE Information science and UE Account, have a (absolute)
mean error larger than 0.15. For these types of education, the IFLM seem to
be systematically over or underestimated. In contrast, using model 2, only 3
types of education, i.e. IVE Nursing and paramedical services, HVE Tourism
and recreation and HVE Human resources have (absolute) mean errors larger
than 0.15. This again highlights the importance of the speci�cation used to
derive the "realized" IFLM in analyzing the IFLM forecast.

5 Conclusion

The IFLM indicators are at the heart of the forecast by education and occupa-
tion. In this study we concentrated the evaluation of the forecast exclusively
on the IFLM . Making use of the availability of forecast for several years, we
were able to investigate the performance of the IFLM over time. In section 2,
we have shown that, as derived from the traditional methodology to calculate
the "realized" IFLM, the score was trending upwards which could indicate a
worsening of the quality of the forecast.
In this paper we argued that this pattern in fact is arti�cial and does not

indicate a worsening of the forecast but highlight the di¢ culty of measuring
the quality of the IFLM forecast. Indeed, since there is no single indicator
of "realized" labour market position to which the IFLM could be compared
in order to analyze its quality, which is the reason why ROA developed the
IFLM indicator in the �rst place, we need to construct a "realized" indicator
based on various labour market characteristics. The "realized" indicator is
actually the in-sample predicted IFLM from a regression of the IFLM on
seven labour market characteristics.
First, we argued that this relationship is a reduced form equation not a

structural one. The IFLM forecast are derived from a structural model and
depend on forecast of expansion demand, replacement demand and supply
by educational categories. The structural model takes into account complex
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structural changes in the labour market such as technical changes (in expan-
sion demand). These changes are not directly accounted for by the labour
market characteristics. This was illustrated by a battery of tests on the sta-
bility of the parameters of the relationship over time and across educational
categories.
In section 4, we then showed that the regression speci�cation employed

to derive the "realized" was the actual source of the increase in the score.
We have shown that a more general speci�cation that accounts for systematic
di¤erences across educational levels in the IFLM provided more reliable scores
that did not show any patterns over time. The most striking result was
that the variance between educational levels is rising since 2002, from 32 to
88 percent. We argued that a possible explanation for this pattern is the
fact that actual skill upgrading has slowed down since the end of the 90s
(see Dupuy 2006) while, in the forecasting model used until the forecast to
2010, the speed of upgrading was kept constant due to data limitations (see
ROA 2005). This means that expected demand for high skilled workers has
been overestimated while expected demand for low skilled workers has been
underestimated. As a consequence, the IFLM has been underestimated for
high skilled workers and overestimated for low skilled workers. These biases
have in turn resulted in an arti�cial increase in the IFLM variance between
educational levels compared to the between educational level variance in the
labour market characteristics.
Finally, we have derived some descriptive statistics of forecast quality

for each educational type, namely, the average forecasting errors, the vari-
ance of the forecasting errors and the sign of the errors. The results showed
that accounting for between educational levels variances in constructing the
"realized" IFLM, the quality of the IFLM forecast improves noticeably for
problematic educational types. Especially the forecast quality for PVE Food
trades, PVEAgriculture, PVEAdministration and Textile and leather trades,
PVE Commerce, HVE Legal and �scal, UE Construction and civil engineer-
ing, UE Civil engineering, UE Information science and UE Account is im-
proved remarkably.
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Education Mean errors 

Model 1 
Variance errors 

Model 1 
Mean errors 

Model 2 
Variance errors 

Model 2 
Number of 

positive errors 
Model 1 

Number of 
positive errors 

Model 2 
   
 
Lower General Secondary Education 0,07 0,0007 -0,05 0,0001 3 0 
PVE Agriculture 0,18 0,0166 0,06 0,0105 3 2 
PVE Construction trades 0,16 0,0030 0,04 0,0004 3 3 
PVE Mechanical trades 0,05 0,0006 -0,06 0,0040 3 1 
PVE Automobile trades 0,13 0,0017 0,01 0,0002 3 2 
PVE Electrical trades 0,06 0,0046 -0,06 0,0011 2 0 
PVE Food trades 0,18 0,0014 0,05 0,0031 3 2 
PVE Administration and Textile and leather trades 0,19 0,0173 0,07 0,0086 3 2 
PVE Commerce 0,19 0,0087 0,08 0,0095 3 2 
PVE Community care, hotel and catering 0,11 0,0005 -0,01 0,0017 3 1 
PVE Security 0,04 0,0072 -0,08 0,0133 2 1 
Higher General Secondary Education 0,07 0,0018 0,02 0,0011 3 2 
IVE Agriculture -0,02 0,0023 -0,06 0,0026 1 0 
IVE natural environment 0,08 0,0012 0,04 0,0005 3 3 
IVE Technical Laboratory 0,06 0,0011 0,01 0,0008 3 1 
IVE Construction technology 0,01 0,0017 -0,03 0,0007 2 1 
IVE Civil engineering 0,14 0,0144 0,10 0,0099 2 2 
IVE Instalation 0,07 0,0045 0,03 0,0038 3 2 
IVE Mechanical engineering 0,06 0,0014 0,03 0,0006 3 2 
IVE Precision engineering 0,00 0,0035 -0,04 0,0027 1 1 
IVE Automobile technology 0,04 0,0016 0,00 0,0008 2 1 
IVE Operational technology 0,08 0,0132 0,04 0,0118 2 1 
IVE Electrical technology 0,04 0,0018 0,00 0,0007 2 1 
IVE Printing technology 0,11 0,0018 0,06 0,0036 3 2 
IVE Process technologies 0,02 0,0029 -0,02 0,0022 2 1 
IVE Bakery and catering technology 0,10 0,0033 0,07 0,0035 3 2 
IVE Food technology 0,13 0,0015 0,08 0,0009 3 3 
IVE Transport and harbour -0,02 0,0018 -0,06 0,0031 1 1 
IVE Doctors, dentists and veterinaries assistant 0,14 0,0021 0,10 0,0024 3 3 
IVE Nursing and paramedical services -0,11 0,0015 -0,15 0,0019 0 0 
IVE Social and cultural 0,07 0,0005 0,03 0,0003 3 3 
IVE Community care 0,10 0,0017 0,06 0,0024 3 2 



 
   
   
Education Mean errors 

Model 1 
Variance errors 

Model 1 
Mean errors 

Model 2 
Variance errors 

Model 2 
Number of 

positive errors 
Model 1 

Number of 
positive errors 

Model 2 
   
   
IVE hairdressing, Manicures 0,00 0,0075 -0,04 0,0052 2 1 
IVE Hotel, catering -0,05 0,0048 -0,10 0,0035 1 0 
IVE Therapeutics and Orthopaedics 0,10 0,0054 0,06 0,0065 3 2 
IVE Administration -0,04 0,0004 -0,09 0,0007 0 0 
IVE Retail 0,06 0,0002 0,02 0,0008 3 2 
IVE Secretariat -0,08 0,0002 -0,13 0,0002 0 0 
IVE Tourism and recreation 0,11 0,0231 0,06 0,0285 2 1 
IVE Police, fire and defense -0,08 0,0016 -0,11 0,0006 0 0 
HVE Teacher training primary education -0,08 0,0024 -0,03 0,0012 0 1 
HVE Teacher training languages -0,07 0,0002 -0,03 0,0007 0 1 
HVE Teacher training technology and natural sciences -0,04 0,0002 0,00 0,0003 0 2 
HVE Teacher training economics and Sociology -0,14 0,0031 -0,10 0,0040 0 0 
HVE Teacher training physical education  0,00 0,0038 0,05 0,0018 2 2 
HVE Teacher training health -0,11 0,0017 -0,07 0,0028 0 0 
HVE Teacher training expression -0,07 0,0028 -0,03 0,0029 0 2 
HVE Teacher training interpreter and translator -0,06 0,0002 -0,02 0,0008 0 1 
HVE Agriculture and environmental science -0,08 0,0011 -0,04 0,0023 0 1 
HVE Environment sciences 0,07 0,0010 0,11 0,0003 3 3 
HVE Technical laboratory -0,08 0,0035 -0,03 0,0015 0 1 
HVE Construction -0,05 0,0005 0,00 0,0016 0 1 
HVE civil engineering -0,05 0,0020 0,00 0,0014 1 1 
HVE Mechanical engineering -0,03 0,0003 0,01 0,0011 0 1 
HVE Electronic -0,04 0,0017 0,00 0,0014 1 2 
HVE information technology -0,10 0,0022 -0,06 0,0010 0 0 
HVE chemical technology -0,07 0,0032 -0,03 0,0040 1 1 
HVE Transport and harbour -0,12 0,0003 -0,07 0,0002 0 0 
HVE Nursing and paramedical services -0,06 0,0007 0,00 0,0005 0 2 
HVE (Physio)therapy -0,09 0,0030 -0,04 0,0016 0 1 
HVE Nutritionist -0,02 0,0022 0,03 0,0007 2 2 
HVE Economics -0,02 0,0049 0,03 0,0026 1 2 
HVE Commerce 0,03 0,0019 0,07 0,0016 2 3 



 
 

  

Education Mean errors 
Model 1 

Variance errors 
Model 1 

Mean errors 
Model 2 

Variance errors 
Model 2 

Number of 
positive errors 

Model 1 

Number of 
positive errors 

Model 2 
   
   
HVE Tourism and recreation 0,13 0,0240 0,17 0,0227 3 3 
HVE Legal and fiscal -0,16 0,0062 -0,13 0,0088 0 0 
HVE Secretariat -0,09 0,0012 -0,05 0,0015 0 0 
HVE Business administration 0,07 0,0005 0,10 0,0017 3 3 
HVE Communication and journalism 0,01 0,0048 0,04 0,0039 1 2 
HVE Social and cultural -0,04 0,0016 0,01 0,0010 1 2 
HVE Human resources 0,13 0,0099 0,17 0,0068 3 3 
HVE Fine Arts -0,04 0,0002 0,00 0,0009 0 2 
UE Literature -0,05 0,0004 0,02 0,0000 0 3 
UE Theology -0,12 0,0029 -0,05 0,0018 0 1 
UE Agriculture and environmental science 0,01 0,0001 0,08 0,0009 2 3 
UE Mathematics and natural sciences -0,05 0,0004 0,02 0,0003 0 2 
UE Construction and civil engineering -0,16 0,0006 -0,08 0,0004 0 0 
UE Civil engineering -0,15 0,0037 -0,08 0,0027 0 0 
UE Mechanical engineering -0,02 0,0045 0,05 0,0018 2 2 
UE Electrical engineering and inform. tech. -0,10 0,0013 -0,03 0,0005 0 0 
UE Information science -0,19 0,0044 -0,11 0,0025 0 0 
UE Veterinary and medical sci. -0,02 0,0007 0,04 0,0023 1 3 
UE Pharmacy 0,01 0,0018 0,08 0,0045 1 3 
UE Econom-ics (etry) -0,09 0,0034 -0,02 0,0019 0 1 
UE Business administration -0,10 0,0002 -0,03 0,0002 0 0 
UE Accounting -0,18 0,0026 -0,11 0,0007 0 0 
UE Law & Management  -0,01 0,0006 0,05 0,0000 1 3 
UE Social sciences -0,08 0,0023 -0,01 0,0006 0 2 
UE Fine Arts 0,07 0,0033 0,14 0,0009 2 3 
   
Total 0,00 0,0034 0,00 0,0030 1,39 1,44 
   
 


