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A brief summary of the most important aspects

The qualifications and occupational field projections (QuBe Project), which are conducted by
the Federal Institute for Vocational Education and Training (BIBB) and the Institute for Em-
ployment Research (IAB) working in conjunction with the Fraunhofer Institute for Applied In-
formation Technology (FIT) and the Institute of Economic Structural Research (GWS), use
model calculations as a basis for showing how the supply of and demand for skills and occu-
pations may develop on a long-term basis up until the year 2030. The results of the first wave
of the QuBe Project appeared in 2010 and were supplemented in 2012 by the outcomes of
the second wave. The projections are characterised by the fact that they are based on com-
mon systematisations on both the supply and demand sides and on harmonised data sets.
They also take account of empirically demonstrable compensatory processes between labour
supply together with occupation trained in and the required labour demand by occupation ex-
ercised via occupational flexibility matrices.

This discussion paper presents the assumptions, data and methods which form the founda-
tions for the basic projection of the third wave of the QuBe Project. Whereas the fundamental
assumptions for the basic projection applied to previous waves, the changes in the data and
methods used are significant. The third wave of projections reacts to the increasing migration
to Germany in the wake of the economic crisis and assumes net immigration of 200,000 per-
sons from the year 2020 (previously 100,000 persons from the year 2014). The population
forecast is also adjusted to the latest preliminary census results. In addition to this, occupa-
tion and qualification specific wages are built into the modelling in order to allow interactions
between supply and demand.

The empirically based, dynamised exchange process between supply and demand by qualifi-
cations and occupations forms the fulcrum of the redesigned model for the third projection
wave and thus also provides a framework for the refinement of the modelling methodology.
This means that, on the demand side, the occupation specific labour supply available is taken
into account per capita and by hour with regard to the determination of wages for the occupa-
tions. On the supply side, the existing two supply models BIBB-FIT and BIBB-DEMOS are
unified in a single model and elasticities of occupational flexibility are estimated so as to ena-
ble a reaction of the labour supply to the changing wages in the occupational fields in the
model.

This publication documents the individual calculations that were necessary for an endogeni-
sation of supply and demand. The intention was, however, for the result of the modelling to
illustrate the effects and modes of operation of previously observable empirical correlations in
a more detailed manner than before rather than being understood as the prognosis of an in-
evitable future for the labour market. Because such correlations can now be investigated in
even more detail, we also conclude by discussing the effectiveness of the model and further
opportunities for development.
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1 Labour market projections as an instrument of policy guidance

Labour market projections are an instrument of policy guidance and serve to reveal develop-
ments on the labour market and within the educational system, enabling these to be steered
via targeted concepts if necessary. Nevertheless, a useful interpretation of the results is only
ensured if the demand for qualifications and occupations can also be compared with an avail-
able supply of such qualifications and occupations. Standardised databases and systematisa-
tions for the supply and demand sides are indispensable for this purpose. Also, especially on
a labour market that is structured along occupational lines, such as in Germany, the occupa-
tion is an institutional link between the educational and employment system and therefore an
essential characteristic in order to be able to uncover bottlenecks in certain professions.

Previous studies (BLK 1995, BLK 2002, BoniN et al. 2007, DostAaL 2002, WEIDIG et al. 1999)
were forced to restrict themselves to individual branches or abstract areas of activity when
making projections of supply and demand at the qualifications level. Projections at the occu-
pational level were not feasible because of the absence of systematisations and characteris-
tics making an alignment between supply and demand possible. This meant that supply and
demand were only comparable under the premise that new supply completely migrated into
the respective exercised matching occupation — occupational flexibility between the occupa-
tion learned and the occupation carried out could not be represented. Even in more recent
studies (CEDEFOP 2009, CEDEFOP 2012, VBW 2012, VBW 2008, VogLer-Lubwic and DuLL
2013), occupational flexibility of labour demand and volume of work are not considered or
else are only taken into account in a very simplified form as a market compensatory mecha-
nism.

In order to place projections on a well-founded and broadly positioned basis, a cooperation
project for “qualifications and occupational field projections (QuBe)’ came into being in 2007,
conducted by the Federal Institute for Vocational Education and Training (BIBB) and the Insti-
tute for Employment Research (IAB) working in conjunction with the Fraunhofer Institute for
Applied Information Technology (FIT) and the Institute of Economic Structural Research
(GWS). This was occasioned by the discontinuation of the projections of the Federal Govern-
ment-Federal States Commission for Educational Planning and Research Promotion, BLK
(BLK 1995, BLK 2002, BoniN et al. 2007), previously extremely far-reaching in nature, caused
by the “Federalism Resolution” (changing the nature of the relationship between the Federal
Government and federal states) and the subsequent dissolution of the BLK. Three workshops
were staged, in which data availability and technical data foundations were initially checked
(July 2007), an inventory of national and international labour market projection models was
undertaken (September 2007) and the results of the first BIBB-IAB model calculation were
discussed (December 2009). For the first time, the projection results enabled occupational
fields with homogeneous activities (TIEMANN u. a. 2008) to serve as a basis for a comparison of
labour demand in an occupation and labour supply in the relevant occupation with the poten-
tial labour supply for an exercisable occupation whilst taking occupational flexibility into ac-
count.

A reader (“Beruf und Qualifikation in der Zukunft [Occupations and qualifications in the fu-
turel’ (HELMrICH und Zika 2010)) was published in 2010 to accompany the first wave of the
BIBB-IAB qualifications and occupational field projections, in which the methodological and
technical data approaches were described in detail and the results of the first wave reviewed.
In the second wave of the project in 2012, the projections were repeated using an expanded
per capita database (HewmricH et al. 2012d), and a consideration of volume of work was intro-
duced (Zika et al. 2012). In addition to this, alternative scenarios were created drawing on the
developed reference scenario (HELmRICH U. a. 2013), which present various development path-
ways in the field of education, in labour demand, in migration (Maer et al. 2012) and in for-
eign trade (Maier et al. 2012, MonniG et al. 2013). The QuBe model system was also used in
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order to analyse possible bottlenecks in individual occupations and branches in more detail,
e.g. those caused in the construction occupations by the renovation of buildings to meet en-
ergy requirements (HewmricH et al. 2012b) or in the care occupations (ArFentakis and MaER
2010, Maier and ArenTtakis 2013).

This publication presents the methods and assumptions of the third wave of the BIBB-IAB
qualifications and occupational field projections. The next logical step in the projection of la-
bour supply and demand is completed — the linking of the demand side with the supply side.
Our objective here is to illustrate possible adaptation opportunities and their potential modes
of operation rather than a neo-classical depletion of the market by non-restricted price adap-
tations.

In the following, we will begin by presenting below the basic principles that are still in place
compared to the previous project waves (Section 2.2), the structure of the QuBe Project (Sec-
tion 2.4) and the databases (Section 2.4). This is followed by the more detailed presentation
of a dynamic demand projection (Chapter 3), the approach adopted in estimating labour sup-
ply (Chapter 4) and the endogenisation of occupational flexibilities (Chapter 5). The publica-
tion concludes with a discussion of the effectiveness of the model (Chapter 6).

2 Basic principles of the QuBe Project

2.1 Preliminary remarks

The modelling of labour market projections can take place in two different ways. The aim of
the following metaphor is to help visualise the problem. Imagine we are in a car on a country
road, and the windscreen is so dirty that it cannot be cleaned. How can we continue without
veering off the road?

If we had experienced people sitting in the car with us, we could ask them what direction they
suppose the road will take based on their experience or on their knowledge of similar routes.
However, since none of the experts is actually familiar with the route — the future is and re-
mains uncertain — we would take a vote and ultimately follow the consensus reached rather
than being able to rely on any single opinion. We would then continue our journey on the ba-
sis of the Delphi forecast conducted with the people sitting in the car. This means that steer-
ing movements are based on their general experiences.

Alternatively, we could also use the existing facts and start by looking in the rear mirror to de-
duce the further course of the road by considering its previous route, and secondly we could
pay attention to the distance between the wheels and the edge of the road, make relevant
corrections as this distance becomes smaller and thus steer the car back into the middle of
the road. Steering movements are thus based on specific empirical observations and on the
current findings of those sitting in the car.

Our approach adopts the second model, and we base our projection on the updating of trends
observed in the past in the educational system and on the labour market. Insofar as depend-
encies between different variables in the past are observable, we also take these dependen-
cies into account for the future. If no trends can be recognised in certain values, we update
the status quo. As soon as new databases are available, we renew our projection and thus
correct our estimation. In our view, this facilitates a transparent approach, since changes and
the effects of such changes are visible to everyone and such an approach ensures a projec-
tion that shows us where we will end up if we retain our current and past behaviour in future.
Although alternative considerations of deviating behaviour cannot be excluded, our opinion is
that these should be reflected in a basic projection in order to reveal the effects and modes of
operation that may arise from a departure from previous behaviour.
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2.2 Basic principles of the QuBe Project

Although looking in the rear mirror and out of the side windows provides the essential points
of orientation for the continuation of the journey, there is no way of preventing certain ideas of
future developments from entering into the projections. The driver of an automobile has a cer-
tain experience of driving, upon which he or she can rely even when visibility is poor. We will
now leave the image of the car driver behind and present the principles of the basic projection
of the third wave of the BIBB-IAB qualifications and occupational field projections in specific
terms. This presentation will provide transparency in respect of the factors influencing our
projection and thus enable the reader to gain a picture of why certain developments are pro-
jected which, instinctively, may not have been presumed in such a form.

Labour supply
We take labour supply as a per capita number of members of the working age population
aged over 15 (working and not working) in accordance with the definition of the Interna-
tional Labour Organization (ILO). In projecting the labour supply, we update past trends
and do not stay with the status quo (see also participation in employment). Labour supply
in hours is a hypothetical construct that states in hours how high the maximum labour sup-
ply actually is. For this purpose, we use the Microcensus as a basis for calculating the
highest observable weekly working time wished for (insofar as this is higher than the
weekly working time realised) by the labour supply by age, qualification and occupation
and then transfer this value to the entire labour supply with the same characteristics (fur-
ther details are provided in Chapter 4.3). With regard to the labour supply, we differentiate
between new supply and residual supply.
Labour demand
A long-term projection and a short-term projection must be evaluated in fundamentally dif-
ferent ways. Whereas in the case of a short-term projection certain demand indicators
such as the number of vacancies are of great interest, such indicators are less suitable for
a long-term projection. We define labour demand as the number of workers and hours of
work needed to manufacture and provide the total number of goods and services pro-
duced in Germany. We refer to this as realised demand. By its very definition, the demand
of companies is independent of age and gender. For this reason, no replacement demand
is calculated. On the other hand, expansion demand can be calculated via a comparison
of the realising demand between two points in time. The number of persons leaving work-
ing life can be calculated via labour supply (see labour supply). So-called vacancies are
not taken into consideration in the QuBe long-term projections for four reasons.

— Micro-macro problem At the micro-economic level, the non-filling of a vacancy leads to
a loss if this causes the company affected to refuse orders and thus have to restrict or
not be able to expand production capacity. This does not, however, necessarily mean
that there is a corresponding loss in production for the economy as a whole, i.e. at the
macro-economic level. Indeed, it may instead lead to the acceptance of the order by
another domestic company, meaning that this company can exploit its existing produc-
tion capacities and thus prevent a cutting of staff. In such a case, despite the non-fill-
ing of the vacancy observable at the micro-level, the macro-economy would not have
sustained any loss in demand.

— Methodology Without further background knowledge, no expansion demand can be
deduced solely from the number of vacancies or from an increase in the number of va-
cancies. The reason for such a rise may also simply be an increased replacement de-
mand. The number of vacancies cannot be differentiated according to replacement de-
mand and expansion demand.

— Long-term observation: In an economy, there will always be vacancies within the
scope of the vacancy-filling process. From an economic point of view, vacancies only
become a problem — if they become a problem at all — when they cannot be filled.
Even if we do not impute any complete information (transparency) or a rational agent,
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such problems with filling vacancies should, however, be resolved at some point as a
result of adaptation reactions to the supply and/or demand side. For this reason, when
considering vacancies, the assumption would have to be made that the number of va-
cancies will return to its frictional level in the long term.

— Data quality: The statistics on reported vacancies issued by the Federal Employment
Agency (BA) also contain vacancies that do not need to be filled. The reasons for this
may be multifarious. Having successfully filled a vacancy, the company may have for-
gotten to report this to the BA or vacancies may be included more than once because
a company has engaged one or more human resources services providers to seek
suitable staff. Although this problem does not arise in the case of the Job Vacancy
Survey conducted by the IAB, the data here is not available to a sufficient depth of oc-
cupational disaggregation.

Population development

The 12th Coordinated Population Forecast (first and second wave: “Version 1 — W1: Low-

er limit of the medium population”; third wave: “Version 1 — W2: Upper limit of the medium

population”) currently (still) forms the basis for population growth. Demographic develop-
ment strongly influences future labour supply. In the case of persons of working age, the
assumed number of external migration has the greatest influence on supply. A possible
increase in fertility does not gain significance until near the end of the projection period

(2030) and thus only has a small influence on the projection results. Changes to mortality

(increase in life expectancy) exert a relatively slight influence with regard to the future sup-

ply of persons of working age (see also Chapter 4.1).

Participation in education and training

In the case of an isolated consideration of supply and demand, behavioural parameters

(entry rates, transitional rates between training centres and success rates) are stipulated

at their last known status. Decisions to participate in education and training are ultimately

determined by a multitude of motives, the full mapping of which has not been possible in
the case of long-term projections thus far. The non-updating of these behavioural parame-
ters in line with trends therefore assists with easier interpretability and transparency of the
results in the same way as the use of external status quo education and training forecasts.

For this reason, any changes that may occur in participation in education and training and

career choice as a reaction to bottlenecks on the labour market are not taken into account

in the projection period (see also Chapter 4.3).

Empirical evidence

Modes of behaviour which were not identified in the past cannot be projected for the fu-

ture. For this reason, they also do not form part of the basic projection. Only changes in

behaviour that have been empirically demonstrable up until now are updated in the basic
projection.

Labour force participation

Empirically provable changes in behaviour in labour force participation are attenuated in

the projection period (with expiring trends), especially in the case of middle-aged women

and older persons. If no changes in behaviour are discernible, employment rates are
stipulated at their last known status, this being in particular the case for middle-aged men

(see also Chapter 4.5).

Bottom-up principle

Overall economic growth is the consequence of decisions and the resulting behaviour of

the stakeholders the state, companies and households. Overall societal changes have dif-

fering effects on the branches (Eurostat 2008). Effects unfold “bottom up” (see also

Chapter 3).

Nevertheless, certain exogenous stipulations are necessary to serve as benchmarks for

the determination of economic growth. These include important leading indicators such as

the oil price, the exchange rate between the dollar and the euro and the interest rate of
the European Central Bank as well as growth assumptions for Germany’s trading partners
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in the world. We are guided in this regard by the results of other institutions such as the
International Energy Agency (IEA 2012), the International Monetary Fund (IMF 2013), the
European Commission (EC 2013) and the “Food and Agriculture Organization” (FAO
2013).
Globalisation and Europe
Ties with abroad are becoming stronger, especially with regard to the supply chain. Many
export-oriented companies relocate work cost intensive production processes to countries
with low wage levels, for example (JANNSEN and KootHs 2012: p. 370). Integration into in-
ternational supply chains is becoming visible in the form of a rising rate of import of Ger-
man export goods. This rate differs considerably according to sector. Whereas the manu-
facturing and transport sectors in particular are exhibiting a high rate of import of export
goods, this rate is below average in many service sector areas (EC 2012: p. 30).
Theoretical basis
In the QuBe Project, the decision as to whether the labour market follows Keynesian or
neo-classical elements is empirically based on hypothesis tests rather than being a ques-
tion of faith. The results show that markets are not perfect and thus full transparency and
unrestricted rational action is rarely observed. On the other hand, however, the labour
market is also characterised by scarcities and wage negotiations.
This empirical understanding, which is perhaps also pragmatic in nature, is expressed in
the branch-specific observation. They are modelled in detail, and the correlations found
must continue to produce plausible developments in the future. Plausibility is in place if
there are no contradictions between the past and the current situation.
Whereas, at least in their simple variations, neo-classicism and Keynesianism each em-
phasise one side of the market (supply or demand), we assume that there is an interplay
between supply and demand.
Consistency
The whole system is calibrated for consistency. Within the economic context of the model,
this means that the amounts of income and expenditure are balanced and that there is
compliance with the necessary accounting stipulations of the System of National Ac-
counts. In broadly simplified terms, therefore, gross domestic product needs to equal on
the input side (value creation by the branches) and on the output side (consumption, in-
vestment and external contribution).
With regard to socio-economic correlations, each person within the population also needs
to be recorded precisely once. Each person can only be allocated to one type of house-
hold (e.g. based on size). Each person can only be either unemployed, employed or eco-
nomically inactive.
Pacta sunt servanda
Matters which have not yet been legally decided do not form part of the basic projection.
— Educational system
The structure of the general education and vocational education and training system
remains as it is. Changes to training periods which have already been decided and
which have an effect during the projection period (e.g. earlier school enrolment, dou-
ble upper secondary school leaving cohorts until 2016, suspension of military service)
are taken into account.
— Social insurance
The social insurance system remains unchanged. No general conversion of statutory
pension insurance or the health insurance system to a funded scheme is taken into ac-
count. The pay-as-you-go process and general duty of insurance continue as before.
The pension age of 67 has already been decided and thus forms part of the basic pro-
jection.
— Continuation principle
Although it may appear self-evident, in the light of the current sovereign debt crisis in
Europe, it is important to point out that the QuBe Projection assumes that Germany
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can maintain its status as a “going concern”. In simple terms, this means that the Fed-
eral Republic of Germany remains financially viable. It also needs to be emphasised
that we continue to base the projection on the assumption that, unlike in the United
States or the United Kingdom for example, in Germany the industrial core will still be
the engine of our national economy and something which policymakers and compa-
nies will continue to hold on to, an assumption which has been empirically supported
thus far. For this reason, we also assume that Germany will remain in the European
Union and in the euro zone.
e Path dependences
Capital stocks may be exchanged on a step-by-step basis, technological diffusions take
place gradually, inventories, (including the population) have properties which can change
only slowly in some cases. The differences in the starting data (initial allocation) influence
results in the future.
e Simultaneousness and differences in maturity
Although the branches, the state system and the population are mutually dependent, there
are various time lags. Population effects are slow, export shocks take effect quickly, the
actions of the state and branch developments may have both short-term and long-term
impacts.
e Technological developments
Technological developments take place in the form of changing branch-specific work pro-
ductivities on the labour market. Apart from trends, developments in real wages also have
an effect on the ratio of deployment of hours to output. Technological changes are further
revealed in process innovations, which result from changes in the compositions of produc-
tion input. Investments become “more valuable” in qualitative terms. The introduction of
hedonic pricing means that increases in quality lead to more “real” investments whilst
sales remain the same (example IT).

Because future developments may deviate from past developments in some cases, it also
makes sense to highlight various alternative development pathways (HeELmRIcH et al. 2013). In
this case, the principles of the basic projection of the third wave presented here would change
at one or more points. Alternative calculations may be based on political objectives and
assumed anticipatory adaptation reactions of the labour market. From the point of view of a
basic projection, these results may then be discussed as a reference (e.g. basic projection)
(HeLMRICH et al. 2012a, MaIErR et al. 2012, MonNiG et al. 2013).

2.3 Structure of the QuBe Project

The QuBe Project undertakes projections for branches (Table 5 in the Annex), occupational
fields (see Table 4 in the Annex) and qualifications (Table 1) up until the year 2030 in order to
make future developments visible. An initial view of the approach adopted in the QuBe
Project is provided by the heavily simplified presentation of the approach for the second pro-
jection wave in Figure 1. The labour market is essentially determined by two processes —
demographics (green) and economic structural change (blue) (Figure 1). Whereas the num-
ber of persons available to the labour market is determined by “occupation trained for” (from
the population via the educational system to participation in employment), companies in
branches stipulate their requirement for activities, the “occupations exercised” on the basis of
changes to competition opportunities or technical change. Both sides would face each other
without any prospect of a link if occupational flexibility (orange) were not taken into account,
this being determined by a willingness to adapt by both sides of the labour market.

The structure depicted in Figure 1 does not take into account the extent to which wage
changes in the occupations arise on the basis of occupation specific scarcities and how far
these wage changes alter the occupational mobility of the labour supply and the demand for
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labour. The integration of these adaptation reactions is a main object of the updated model of
the third wave of the QuBe Project and is described below (see also Figure 8).

Figure 1: QuBe Project — an overview of the modelling of the 2" wave
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2.4 The databases and their harmonisation

As was the case with the first (HELvricH and Zika 2010) and second wave (HeLmRICH et al.
2012d, Zika et al. 2012) of the QuBe Project, the third wave of the project uses a unique data
set created by using the Microcensus of the Federal Statistical Office. The data set creates a
correlation between labour demand according to 63 sectors (Classification of Economic Activ-
ities used by the Federal Statistical Office — “Wirtschaftszweigsystematik (WZ) 2008” — see
Table 5) and 54 occupational fields (see Table 4) and covers the whole of the national econo-
my in Germany. The 54 occupational fields are an activity-specific aggregation of the 369 oc-
cupational categories (3-digit code) of the 1992 Classification of Occupations (KIdB92) (Tie-
MANN et al. 2008). This prevents artefacts in the modelling of changes of occupation, which
particularly occur due to the fact that manufacturing industry is mapped in a much more differ-
entiated way in KldB92 than the service sector. The KIdB92 is not able to circumvent this
problem at the two-digit code level either. In order to provide a clearer representation of the
results, the occupational fields are aggregated to form 12 (or 20) main occupational fields (or
extended main occupational fields) (see Table 4). The data set also includes information on
the formal qualifications acquired within individual occupational fields. It is harmonised with
the gross national product calculation, which forms part of the National Accounts by the Fed-
eral Statistical Office.

The data of the Microcensus is the main source of information for the composition of labour
demand with regard to age, gender, educational level on the basis of the International
Standard Classification of Education 1997 (ISCED, see Table 1), occupation trained for
and current occupation according to the BIBB occupational fields (Tiemann et al. 2008).

15



Table 1: Correspondence of the ISCED level and qualification levels

ISCED level Qualifications level
1,2 & 3a Not completed vocational education and training
3b&4 Completed a company-based apprenticeship or full-time vocational school
5p. Trade_ an_d technical school qualification such as master craftsman or technician
examination
5a &6 University of Applied Sciences and higher education degree, doctorate

- Pupils, students, apprentices

No statistics other than the Microcensus deliver a more complete picture for all these charac-
teristics within a single survey. Despite these merits, the data from the Microcensus cannot,
however, be used in the projection models without further processing steps. The data from
the National Accounts is mainly used for the updating of the labour requirement, which is
based on a modelling of the economic development. The National Accounts thus form the un-
derlying data framework, to which the Microcensus data needs to be adapted. This affects the
following.

1. Number of economically active persons and their distribution across the economic sectors
(Federal Statistical Office: Specialist Publications Series 18, Series 1.4)

2. Classification of the economic sectors in the 2008 structuring system (FEDERAL STATISTICAL
Orrice 2010) for the survey years 1996 to 2008, which were previously only available in
the 2003 or 1993 structuring system

3. Annual volume of work according to economic sectors (Federal Statistical Office: Special-
ist Publications Series 18, Series 1.4)

The points stated are explained in greater detail below.

2.4.1 Number of economically active persons and their distribution across the
economic sectors

The Microcensus under-records the number of economically active persons by about 2 million
(as an example for the year 2005) compared to the labour demand calculation carried out by
the Federal Statistical Office (cf. KoHNE-FINsSTER and LingNau 2008). This discrepancy is not
negligible and gives rise to the alignment of the data to the marginal distribution of the Nation-
al Accounts via an iterative margin adjustment procedure (cf. BacHem and KorTe 1979). This
process involves a re-extrapolation of the figures for the number of persons in active employ-
ment produced by the Microcensus to the figures for the number of persons in active employ-
ment resulting from the National Accounts in accordance with branches of trade and industry
(2008 Classification of Economic Activities — 64), whereby the respective marginal totals of
the population as a whole for the characteristics of age, gender, educational level (ISCDED)
and occupation learned within the Microcensus are kept constant (constant population struc-
ture). This restrictive approach ensures that the central structural information of the Microcen-
sus, which is central to the projections, is retained.

2.4.2 Classification of the economic sectors in the 2008 Classification of
Economic Activities for the survey years 1996 to 2008

From the survey year 2009 onwards, the industry of the main occupation is surveyed in the
Microcensus in the 2008 Classification of Economic Activities (WZ 2008). In the same year,
the obsolete structuring system from 2003 (2003 Classification of Economic Activities) was
used one final time in a parallel process. Prior to the survey year 2009, this characteristic is
available as amended in 2003 or 1993. Such changing characteristics need to be harmonised
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for long-term series. For economic sectors in the 2008 version, there is the associated difficul-
ty that no clear key exists for the coding of the 2008 economic sectors on the basis of older
classifications of economic sectors. Even at the deepest structuring level (five digits), clear
alignments are not possible for all sectors. The circumstance that a sector is only recorded at
three-digit level in the Microcensus exacerbates a precise alignment still further. For this rea-
son, a two-stage procedure is required in order to enable the time series from 1996 onwards
to be used with the 2008 version of economic sectors. The first step is to carry out all the
clear alignments that are possible on the basis of the respective old system. The empirical
frequency distribution of the new sector to the old sector is then used for a multiple imputation
on the basis of the parallel survey of the old and new system in 2009." In addition to the
branches of trade and industry of 2003 or 1993, information on occupation exercised is used
in order to improve the quality of the imputation.?

2.4.3 Determination of volume of work and potential work volume according to
economic sectors and occupational fields

Alongside the number of weekly hours regularly worked, the Microcensus also surveys the
number of weekly hours of work wished for. This information provided by the labour supply
enables calculating a potetial work volume that comprises the realised and non-realised vol-
ume of work. The procedure adopted is as follows.

If the number of weekly working hours an individual wishes to have is greater than the weekly
hours actual regularly worked, this is interpreted as non-exploited labour supply. The differ-
ence between these two values extrapolated for the year provides a figure for the non-exploi-
ted individual potential work volume. If the ratio between desired and realised weekly working
time is the other way around or balanced (smaller or the same), working time wished for is not
taken into account because the fact that the working time actually realised is higher, thus
making it clear that the potential is larger than the working time wished for.

Individual volumes of work realised and individual work volume potential are aggregated sep-
arately by gender, age groups, qualification levels and occupational fields so that a weighted
average of realised volumes of work and potential work volume extrapolated to the population
is calculated for each resulting partial group. This procedure can only be used in the way de-
scribed here for persons who are gainfully employed. For this reason, unemployed persons
are assumed to behave in precisely the same way or exhibit the same work volume potential
as economically active persons with the same characteristics (age, gender, qualification).

The annual working time is calculated first of all by feeding volume of work by sectors vow;
into the Microcensus data where i = 1,2, .., 63.2 On the basis of weekly hours worked whw;
where i = 1, 2, .., 63 and labour demand by sector of the economy /d;, (in the Microcensus),
annual weeks of work aww;; are calculated for every sector of the economy and for every
year t where t = 2005, ..,2011.

! The probability for each system position is calculated in the new system relative to the corresponding observed
system position in the old system on the basis of the empirical frequency distribution of the new system (WZ
2008) to the old system (WZ 2003). The imputation on the basis of the probabilities proportional to size takes
place in 20 separate repetitions. The mean value is then calculated.

2 Our warmest thanks are due at this point to Dr. Robert Herter-Eschweiler from the Federal Statistical Office in
Bonn (Group F2) in Bonn for making available his extensive work with regard to the concept and technical reali-
sation in SAS(c) (FEDERAL STATISTICAL OFFICE 2010).

3 The volumes of work by industry (“Hours of work performed by persons who are economically active” from
Specialist Publications Series 18 Series 1.2 Table 2.2.8) are only reported for 48 economic sectors in the National
Accounts. Extension to the necessary 63 structure takes place under the assumption that volumes of work in the
individual sub-sectors are distributed similarly to labour demand per capita.
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vowj ¢

[1] aww;, = wherei = 1,2, ..,63 and r = 2005, ..,2011

ldit * whwiz

On the basis of the annual weeks of work calculated in [1], actual annual hours worked [2]
and maximum (desired) annual hours worked [3] can be calculated for each individual aggre-
gate:

[2] vow, = whw; * aww, where t = 2005, ..,2011

[3] vow ™ = max,(whwmax * awwy) where ¢t = 2005, ..,2011

The total of all aggregates calculated on the basis of equation [2] corresponds to the actual
annual hours worked, whereas the total of all aggregates calculated on the basis of equation
[3] represents the maximum potential annual working time. For the projection, we assume
that the maximum volume of work or potential work volume reached on a single occasion re-
mains retrievable in the future (cf. Zika et al. 2012: 8).

3  Structural change and realised demand

This section explains the modelling of labour market demand. This relates labour demand to
realised labour demand. We define realised demand as the number of workers and hours of
work needed to manufacture and provide the total number of goods and services produced in
Germany. In determining labour demand, so-called vacancies are not taken into account (see
Section 2.2). Because of the large number of relevant parameter values, a model-based pro-
jection system for forecasting the labour market is used to record the economic complexity.
Although in the short term it is crucial how rapidly the consequences of the euro crisis can be
overcome, future structural change is the essential long-term determinant of the labour de-
mand. In order to be able to cover structural change sufficiently, we use the QINFORGE
model developed by GWS mbH, a further development of the INFORGE model. INFORGE is
an econometric prognosis and simulation model for the Federal Republic of Germany that is
deeply disaggregated by production areas and groups of goods. Detailed descriptions of the
model are contained in Meyer et al. (2007) and in Schnur and Zika (2009). In the model, la-
bour demand and volume of work are disaggregated by 63 economic sectors (Table 5) and
industry (Table 5), 54 occupational fields (Table 4) and 5 qualification levels (Table 1). The
demand-side modelling of the labour market in the QINFORGE model ultimately pursues two
key objectives.

1. Industrially and occupational field specific structural change should have recognisable ef-
fects in the projection of labour demand and hours worked. Particular consideration
should be accorded to the interdependences between economic sectors and occupational
fields.

2. The projections of labour supply and labour requirement, which hitherto have been largely
independent of each other, should be more strongly linked. Although labour supply was
taken into account in the previous modellings, this only took place at a highly aggregated
level with regard to determination of the macro-wage (ScHNur and Zika 2009). In the new
modelling, labour supply is now also included at the occupational field level by integrating
a measure of scarcity in the determination of the wage for the occupational field to reflect
the supply-side labour market situation at the occupational field level.

In order to be able to model the wage dependency of the labour demand in the occupational
field within the industry, additional data information is required that makes the wage identifia-
ble per occupational field and sector. For this purpose, data needs to be extracted from three
different sources and matched. Data information relevant to the demand side comes from the
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Employee History Data (BEH) of the IAB, from the Microcensus and from the National Ac-
counts. The last of these acts as a benchmark for data adaptations.

The following information from the various data sources is used.

e Employee History Data: employees subject to social insurance contributions, working
days per person and wage totals for the years 1993 to 2011 by economic sectors, occupa-
tions exercised and qualifications.

e Microcensus: Labour demand, weekly hours worked and weekly working time for the
years 1996 to 2011 by economic sectors, occupation exercised and qualifications.

e National Accounts: labour demand, wage totals, volumes of work and hourly wages by
areas of trade and industry for the years 1991 to 2011.

3.1 Labour demand by occupational fields and economic sectors

As previously, the modelling of the labour market is based on the concept of labour demand.
Labour demand by 63 economic sectors (2008 Classification of Economic Activities) and 54
occupational fields (cf. TiEmann et al. 2008) is the result of the ratio between volume of work
and annual hours worked. Whereas annual hours worked within the occupational field and in-
dustry are, as in the publications relating to the first and second wave of the QuBe Project,
mainly determined by a time trend and by the number of public holidays in the sector, the
modelling of the volume of work in particular has been adapted for the third wave. The order
of determination for labour demand by economic sectors and occupational fields can, insofar
as this is effectively possible in an iterative solution procedure, be represented as in Figure 2
below.

Figure 2: Summary of the demand side of the labour market modelling within the eco-
nomic context
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The individual modelling steps are described in more detail below on the basis of Figure 2.
The different colours in the figure mark the various disaggregations. The pink boxes are eco-
nomic values, green stands for the sector level, orange for the occupational field level and fi-
nally blue for the occupational field level in the economic sector. The arrows indicate the
channels. The starting point for the representation is the wage formation in the economy in
the top left-hand corner. This initially connects with the wage formations in the further disag-
gregation levels, the derivation of the volume of work and the calculation of the annual hours
worked. We then move to consider interaction with the economic core. In the following re-
marks, the general principle is that designations of variables in capital letters relate to the
economy whereas variable in lower case letters are disaggregated values.

The occupational field wage is defined as wage per person per working day in the occupa-
tional field (see equation [4]), which is taken from then BEH. The ratio states the amount of
the wage earned per full-time worker on one working day. Wage in occupational field (w,) is
based on an estimated approach in which the wage (W) in hours and as a measure of scarci-
ty the ratio between labour demand (/d,) and labour supply (s,) in the occupational field exer-
cised are used as explanatory variables. Win turn is dependent on labour productivity per
person (LPP), prices (P) and the aggregated labour market situation, i.e. the ratio of labour
demand (LD) to labour supply (LS), and is determined in the INFORGE economic core model
(see equation [5]).

[4] wo = f1 + Pa ¥ W+ fis * 0=[1-54]

[5] W = fi + fr * LPP + B3 * ==

The estimating equation [4] provides results with a high degree of explanation.53 of the 54
occupational field wages reach a coefficient of determination (R?) of over 90 %, which allows
us to conclude a high statistical correlation between the dependent and independent varia-
bles.

The influence of the measure of scarcity is, however, not observable in all occupational fields.
In some occupations, such as chemicals and plastics, the mismatch between supply and de-
mand per capita has a significant influence on wage development. In other occupations, such
as in the case of the administrative occupations in the public service sector wages are not
affected by this, this influence does not occur. The reason for this may be that no scarcities
were observable in some occupational fields in the past or a disproportionately large impact
exerted by wage (W), which superimposes the effect of the measure of scarcity.

The wage development of the occupational field in the specific sector is then explained using
the wage in occupational field (w,) and labour productivity in the industry (Ipp;). In the present
approach, two data sets (Employee History Data and National Accounts) are used as explan-
atory variables. Whereas wage in occupational field in the industry (w, ;) is produced from the
Employee History Data and is thus aligned to employees subject to social insurance contribu-
tions, sector-specific nominal work productivity is determined on the basis of labour demand
numbers. 3402 elements are estimated via the approach adopted in equation [6]. In light of
the scope involved, automation of the estimating procedure was undertaken requiring defined
testing measures to be passed. The autocorrelation test (Durbin Watson) and the test for sys-
tematic differences within the time series (t-Test) were also conducted.

For some sector-specific wages in occupational fields no significant correlation could be iden-
tified. For this reason, in such cases the prevailing wage in occupational field (w,) was used
for updating). The regression approach enabled a total of 1811 elements to be estimated,
where over 4/5 of all cases achieved an R? of over 70%. Per capita, 72% of the labour de-
mand are reached by the estimation approach adopted in equation [6]. Only 28 % of labour
demand need to follow the default case.
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[6] wo,i = p1 + P2 * wo + 3 * Ippi 0=[1-54],i=[1-63]

Volume of work by occupational field and sector (vow, ;), which is defined in millions of hours,
is subsequently determined with the aim of integrating an occupational field and sector-specif-
ic wage correlation. The objective was for wage changes in sector-specific occupational fields
to influence the relevant demand for hours of work. The hypothesis is that volume of work
falls when the wage in occupational field in the industry rises more quickly than the average
wage in the sector as a whole. Alongside the wage correlation, the time trend (¢) is included in
the estimating equation as a main explanatory variable. This assumes an autonomous influ-
ence on volume of work as can be caused, for example, by technological progress (KLauber
1986). The database for volume of work by sectors and occupational fields is formed by the
Microcensus, which has been scaled to the marginal totals of the National Accounts (see
Chapter 2.4). Various alternative estimation approaches were tested, the best proving to be
the estimation of rates of volume of work by occupational field in the industry (vow, ;/vow;)
(equation [7]). A total of 3402 elements need to be determined in equation [7]. Nevertheless,
gaps arise in the time series in the case of volume of work, for which reason the matrix ele-
ments are reduced to 2032 combinations. As is the case with the wage estimate, testing
measures also apply when estimating the volume (Durbin-Watson and t-Test). In case of ex-
clusion, the rates are left constant. Because, however, a scaling of the estimated rates to 100
percent finally needs to be performed, a movement of all rates of volume of work is guaran-
teed.

Vowo, i w,

[7] =p+p*

oy Byt 0=[1-54], i=[1-63]

vow; w

Volume of work by occupational field and economic sector (vow, ;) is finally obtained by multi-
plying rates of volume of work by occupational field in the sector (vow, ;/vow;) with the vol-
ume of work by sectors (vow;). The latter is determined in the economic core model IN-
FORGE depending on real sector-specific production (output;) and the real hourly wage rate
(wi/ pi). Autonomous technological time trends (¢) are also tested as explanatory variables
here.

[8] vow; = Bi + B * output; + 3 * % + But i=[1-63]
[9] vow,; = ——= * vow 0=[1-54], i=[1-63]

In order to ultimately arrive at labour demand by occupational fields in the economic sectors
(/d,;), annual hours worked by occupational fields in the sector (ahw, ;) need to be deter-
mined. The database for this is once again the Microcensus, which provides the necessary
data on volume of work and the labour demand. Annual hours worked in the occupation are
updated with the sector-specific annual hours worked per person (ahw;).

ahwi ¢

[10] ahw,ir = ahw s 0=[1-54],i=[1-63]

ahwit—1

Equation [9] and [10] produce labour supply by 54 occupational fields exercised and 63 eco-
nomic sectors.

[11] ld,,; = W/ 0=[1-54], i=[1-63]

ahwo,i
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The improvements described for the projection of realised development in demand on the
labour market mean that it has been possible for the first time to integrate labour scarcity at
occupational field level into the modelling of the labour demand. The ratio between realised
labour demand (_d,) and labour supply (/s,) thus now has an influence on wage formation.

Alongside this, the sector-specific structures and dynamics of the economic core modelling
exert a stronger influence on composition and development in the individual occupational
fields than in the second wave of the QuBe Project. Sector-specific volume of work (vow;), an-
nual hours worked (ahw;) and wage (w;) in particular are closely tied to the structures specific
to the occupational field.

The effects emerging from the labour market for the rest of the economy are in particular real-
ised via annual wage (aw;) and unit labour costs (ulc;) and therefore via the macro-economic
price level (P), the real wage (w;/ p;) and production in real terms (output;). Disposable in-
come, which is essentially determined by real wages, influences the consumer behaviour of
private households. Investment decisions, on the other hand, depend on production expecta-
tions in the individual sectors. They generate sector-specific labour demand, which in turn will
bring about changes in wages, labour demand and volume of work by occupational field.

3.2 Labour demand by qualification levels

As at the industry and occupational field level, labour requirement is projected at the qualifica-
tions level both in hours (volume of work) and in persons (labour demand). Notwithstanding
this, annual hours worked do not need to be estimated at the qualifications level. Labour de-
mand and volume of work are determined using the same methodology, for which reason
estimation of the qualification trend will only be explained on the basis of the example of the
estimation of labour demand.

The starting point for the projection of labour demand by qualifications is the projection by
occupational fields described in the preceding chapter. As in the previous waves, structural
information from the Microcensus is used for this purpose. A new aspect compared to the
second wave is that wage information from the Employee History Data collected by the IAB is
also included. The Microcensus enables us to determine how many people working in an
occupational field have acquired a certain formal qualification. This information enables quali-
fication shares to be calculated for every occupational field. For the projection, these qualifi-
cation shares within an occupational field are updated for the future using the logistic trend
approach, in which both the time trend and qualifications-specific wages within the occupa-
tional field have an impact (equation [12]). The latter are taken from the IAB Employee History
Data. Taking the time trend into account means that an autonomous technological influence
on qualification development within the occupational field is also assumed here.

Slq,()
L+ exp(B1+ 2%t + 3% Awlo + B4 * Awd o + 5 * Aw3 o)

[12] gsq0 = 0=[1-54], q=[1-5]

qsq.0 designates the qualification share of the g-th qualification level in the occupational field
(0 =1, 54). A total of 5 qualification levels are differentiated on the basis of the ISCED
(cf. Table 1). The choice of the logistic trend estimate ultimately assumes that the shares to
be estimated approach the saturation level sl, , asymptotically from below. Aw, is the growth
rate of the wage of a low-skilled person (ISCED 1, 2 & 3a) or of a school pupil. Aw,, is the
growth rate of the wage of a person who has completed a company-based apprenticeship or
full-time vocational school (ISCED 3b & 4) or may have gone on to obtain a trade and techni-
cal school qualification such as master craftsman or technician (ISCED 5b) and Aws, refers
to a highly qualified person (ISCED 5a & 6) in the occupational field o.
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The choice of the logistic trend estimate ultimately assumes that the shares to be estimated
approach the saturation level s/, , asymptotically from below. The time index t has been omit-
ted in the interests of clarity.

Qualification-specific wages in the occupational field or the growth rates of such wages were
estimated depending on specific wages in the occupational field, i.e. wages by occupational
fields exercised w,,.

Notwithstanding this, equation [12] only applies to qualification shares that exhibit a rising
trend. Because shares must, by their very nature, always lie between 0 and 1, the following
approach is estimated in the case of a decreasing trend.

Slq,o
1+ exp(ﬁ1 +RFt+ P3FAwl o+ P4 F Awd o+ B5 ¥ Aw3,g)

[13] gsg0 = 1— 0=[1-54], q=[1-5]

Equations [13] and [14] can be combined to form:

Slq’()
1+ exp(ﬁl + 2%t + P33 Awlo + P4 Awdo + B5 ¥ AW3,0)

[14] gsg0 = Xg0 + 0=[1-54], q=[1-5]

1 decreasing trend
where  X,, = o
0 rising trend

—[( 1 —minye[1996;201 1]qsq,0,,); 1] decreasing trend
and slgo €

[max,e[w%;zm 1198q.0.15 1] rising trend
It should be noted that the saturation level must always be larger than any value observed in
the past (rising trend) or smaller than the smallest value (falling trend).

Conversion produces

Slq’g

[15] log( — 1) =1+ *t+ BFAwi,+ faF Awoa, + Ps F Aws,

0=[1-54], q=[1-5]

q5q,0 — Xq,0

Although the parameters of the equations [15] are relatively easy to determine, these parame-
ters and the resulting test statistics are dependent on the choice of the saturation level sl .
Because no saturation levels can be derived from the available literature, they are determined
on the basis of statistical criteria. In order to determine the saturation level, therefore, tests
were carried out on steps of 0.001 for every possible value of s/, ,. For this purpose, initially it
was tested which of the variables are significant at the 10 percent level, and the Durbin-Wat-
son test statistics were subsequently determined. Of the saturation levels fulfilled by the Dur-
bin-Watson test statistics, those with the highest coefficient of determination were ultimately
taken.

Because by definition all qualification shares within an occupational field must add up to one,
it would be useful to estimate the five qualification shares of an occupational field as a model
system with a constraint. Nevertheless, it has emerged that no useful parameter estimation is
possible. For this reason, the shares were estimated individually and normed to one:

P aN
N qu’g"l'gq’g AN P _ _
[16] q45q.0,norm = 5 PPN where €q,0=454,02011 —{Sq,0,2011 0_[1_54], q_[1_5]
Zl:l (qu’()'i'gq’g)
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A consideration of the estimation error at the current margin 8/5,; ensures that inexplicable
leaps do not occur in the the first year of the projection. By multiplying the projected qualifica-
tion shares with labour demand by occupational fields and then calculating a total across all
occupational fields, we finally arrive at labour demand by qualification level:

[17] ldgo=qsqgo - ld, 0=[1-54], q=[1-5]
54
(18] ldy = ) oy ldye q=[1-5]

As mentioned at the beginning of this section, qualification-specific volumes of work are de-
termined according to the same methodology.

4 Labour supply by qualifications and occupational fields

For reasons of model plurality, the first and second waves of the QuBe projections used two
supply models in order to learn more about the effects of different ways of modelling. Where-
as the BIBB-FIT model (KaLinowski and Quinke 2010) was already used in the Federal Gov-
ernment-Federal States Commission for Educational Planning and Research Promotion
(BLK) projections (BLK 1995, BLK 2002, Bonin et al. 2007) and placed its focus on an explicit
modelling of the vocational education and training system and of the transitions between the
VET system and the labour market, the BIBB-DEMOS model (Drospowski and WoLTer 2010)
models qualification trends from the Microcensus that are recognisable on a long-term basis.
The BIBB-DEMOS model also exhibits interfaces to the IAB-INFORGE model, which also ulti-
mately links supply to demand data. The benefits of the two supply models are combined in
the third wave of the QuBe Project. The BIBB-FIT model develops a population projection by
qualification levels and occupations (Chapter 4.1 to 4.3). This population projection is subse-
quently integrated into the BIBB-DEMOS model (Chapter 4.4), and the rates of employment
of individuals are updated (Chapter 4.5). Ultimately, labour demand is available to the labour
market with the occupation trained for. Depending on economic development and the occupa-
tional flexibility linked with the occupation learned (Chapter 5), such persons form a potential
labour supply for every occupational field.

4.1 Demographics and population development

The aim of labour projections is to determine the amount of future labour supply. If a popula-
tion prognosis is in place for the projection period, then the fundamental labour potential is
determined in advance. For this reason, the results of a projection of the future labour supply
depend strongly on the selected model of population forecast available and from the current
validity of such a forecast (Chapter 4.2).

In contrast to the first two waves, the third wave of the qualifications and occupational field
projections takes into account Version 1-W2 of the 12" Coordinated Population Forecast pub-
lished by the Federal Statistical Office. The strong decrease in net migration observed in the
year from 2008 to 2010 proved to be a statistical effect caused by corrections to the electoral
register and official deregistrations (FEbErRAL STATISTICAL OFFICE 2013b). From 2010, on the oth-
er hand, net immigration increased strongly. This is the key argument for using the “upper lim-
it of the medium population” as the reference for future population development rather than
the “lower limit of the medium population”. The net migration currently being observed even
considerably exceeds the assumptions of the “upper limit of the medium population” of the
Coordinated Population Forecast. Preliminary results from the migration statistics of the
Federal Statistical Office show that net migration rose to around 369,000 persons in 2012
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(FeperaL StaTisTicaL OFrice 2013a). According to version of the Coordinated Population Fore-
cast currently being used, Version 1-W2, net migration for the year 2012 is only 80,000 per-
sons. The assumption is that the current relatively high level of net immigration to Germany is
a reaction to the recent crisis in some European countries (BertoLl et al. 2013) and that, in
the light of the impending demographic challenges facing Germany, migration movements will
in the long term stabilise at a higher level than the average of the last decade.

The most important assumptions of the selected version, “upper limit of the medium popula-
tion” of the Coordinated Population Forecast, may be summarised as follows (cf. FEDERAL
StaTisTIcAL OFFICE 2009).

e Fertility rate (children per woman) will remain virtually constant in the projection period at
a value of 1.4.

e Life expectancy (basic assumption) will rise by 7.8 years for men and by 6.8 years for
women by 2060.

e Upper limit of the population: from the year 2020, an annual net migration rate (arrivals
minus departures) of 200,000 persons is calculated.

This version of the population takes adequate account of both the actual status of the popula-
tion and of currently expected developments.
4.2 Consideration of the results of the 2011 Census

Publication of the results of the 2011 Census made it necessary to correct the previous re-
sults of the population forecast by around 1.5 million persons. In this process, as Table 2
shows, deviation by age class is not evenly distributed.

Table 2: Comparison between the previous population forecast and results of the 2011

Census
Absolute Difference: 2011 Census — Population Forecast as of 30.04.2011
Total Year of birth from ... to ...
2011-1994 |1993-1982 1981-1962 1961-1947 1946 and earlier

Germany -1509,5 - 96,6 -247,7 -564,1 -275,3 -325,8
Schleswig-Holstein -33,7 -4,6 -9,9 -15,8 4.4 -7,7
Hamburg -82,8 -4,2 -10,0 - 45,5 -9,7 -13,4
Lower Saxony -136,5 -11,2 -30,4 -43,8 - 18,8 -32,3
Bremen -9,3 -1,1 ,1 -2,2 -3,1 -3,1
North Rhine-Westphalia -297,5 - 38,6 -73,0 -71,8 -51,7 -62,4
Hessen -98,6 -4,1 -9,8 -28,1 -22,6 -33,9
Rhineland Palatinate -9,2 1,0 -2,4 -1,1 2,1 -89
Baden-Wirttemberg -271,3 -6,7 -17,6 -125,2 -62,9 -58,9
Bavaria -148,3 -8,2 -24,9 -56,9 -20,6 -37,8
Saarland -15,7 -2,6 -2,7 -6,7 -,5 -3,3
Berlin -179,4 -7,0 -31,2 -77,3 - 36,6 -27,4
Brandenburg -43,5 -1,8 -7,4 -18,1 -10,6 -54
Mecklenburg-Western Pomerania -28,3 -1,0 -2,3 -12,0 -8,1 -5,0
Saxony -84,4 -3,5 - 14,8 -32,5 - 20,2 -13,3
Saxony-Anhalt -40,1 -3,0 -9,9 -11,2 -8,3 -7,7
Thuringia -40,7 -2,1 -2,6 -19,9 -10,7 -5,5

Figures in thousands of persons.

Source: www.zensus2011.de, calculations and representations of the QuBe Project.

The most current population prognosis of the Federal Statistical Office is based on the results
of the 2008 Population Forecast. This means action is urgently required. In order to be able to
include the current developments in the population in both absolute terms and in terms of
their changed age structure, the version of the population prognosis used was adapted to the
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new results of the Census. The population (pop) used in the model takes into account — in
line with the Coordinated Population Forecast (popk) — the deviation of the population fore-
cast (popy) in the initial year t, from the available results of the Census (pop;) in the initial
year t, by times of birth tb and gender s. Population amounts for all #> ¢y were calculated on
the basis of the following scheme:

pop Lt gathy,s

[19] POP1ib.s=POPims * ————  where tby = min(to,th);t = 2012,...,2030; fo = 2011
° fto,tbo,s

Notwithstanding the adaptation, the fundamental assumptions of the selected version of the
12" Coordinated Population Forecast and the amount of natural population movement and of
net migration from the initial year apply.

4.3 Qualification and occupation specific population projection

Available population projections do not deliver any information on future qualifications or oc-
cupational structure. They simply act as if-then models, providing an indication of how the
population will develop in overall terms under the assumptions made. The objective of the
qualifications and occupational field projections is, however, to represent the population
amount in the projection period by qualifications levels and occupation trained for and to use
projected labour force participation (cf. Chapter 4.5) to help determine the future labour sup-
ply by qualification levels and occupation learned. Those leaving the educational system to-
gether with their formal qualification and the occupation for which they have been trained are
of particular significance. They determine, together with migration, the future qualifications
and occupational structure of the population.

As in the supply projections previously published (cf. Bonin et al. 2007, HewmRricH et al. 2012p,
KaLinowski AND QUINKE 2010), the BIBB-FIT model is based on partial models which are linked
with and build on one another. The foundation for the construction of the model is the division
of the population into three groups. The first group is represented by children who have not
yet reached school age and pupils in general schooling. The second group comprises pupils
at vocational schools (including schools within the healthcare system), apprentices in compa-
ny-based vocational education and training and students at institutes of higher education.
This area is also designated as “vocational education and training system”. All other persons,
who are referred to in abbreviated form as “persons not in training”, including those perform-
ing military and civilian service, form the third group. This comprehensive approach means
that the model can be harmonised with the official population projection, whereby the first
group is included in a rudimentary way only. The models are calibrated in such a way so that
the benchmark data of the population corresponds to the population forecast and, from 2012,
to Version 1-W2 of the 12th Coordinated Population Forecast, adapted to the results of the
2011 Census (cf. FEDERAL STATISTICAL OFFICE 2009).

The projection is based on two essential elements. The first module is made up of the popula-
tion of the base year of 2011, which is structured according to age, gender, qualification level
and occupational field. The basis for this is the detailed evaluations of the Microcensus car-
ried out by the BIBB (cf. Chapter 2.4). The second module is the model of the vocational edu-
cation and training system including the institutes of higher education, which maps the popu-
lations of the individual training centres and the transitions between the individual educational
and training establishments and the labour market. The FIT transition model of the vocational
education and training system and of the institutes of higher education build on methods and
results from the National Educational Accounts (BGR) prepared by the IAB (see ReINBERG and
HummMmeL 2002 in this regard). The most important objective is a consistent mapping over the
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course of time of populations and transitions in the educational system in order to facilitate
analyses of cohort, age and period effects.

Unlike the BGR, the primary objective of the transition model of the FIT is the mapping of per-
sons leaving the educational system and thus the projection of new supply of human capital
on the labour market. Analyses of leavers and their qualifications structure in the past form an
important basis for forecasts of the future qualification structure of the population and enable
a better interpretation of the projection results.

The conventions of the BGR dictate that numbers of persons are recorded at the beginning
and end of the year and that these persons must be allocatable to a population stock account.
This already creates a major initial hurdle with regard to the creation of an arithmetic unit that
is consistent over the course of time and which aims to enable an overall consideration of
stocks and flows in the educational system. One problem area in the development of a con-
sistent model is based on the circumstance that although there are a large number of statis-
tics and surveys mapping the educational and employment system, these are largely availa-
ble in the form of differing recording concepts and delineations and provide various levels of
aggregation. This means that surveys such as the Microcensus offer a good opportunity to
analyse the educational and employment system but that evaluations of smaller sub-popula-
tions can attract not inconsiderable sampling errors.

The use of different data sources necessarily leads to double counts and thus to inconsisten-
cies in the stock data during the actual period. An iterative RAS algorithm is initially used to
cleanse the stock data of the BGR and to adapt it to the population structure at the end of the
year and to the stocks in the respective status accounts (BLien et al. 1990). This stock data
forms the basis for the determination of the transitions between the individual status accounts
and thus the empirical foundation for the further calculations. Because the BGR has been dis-
continued by the IAB, the FIT has taken over the updating process for the projection of neces-
sary population stocks and transitions in vocational education and training including institutes
of higher education.

During the projection period, the arithmetic unit is adapted to the benchmark values of exter-
nal forecasts of the future development in the school and higher education sector. The fore-
casts used here (KMK 2012, KMK 2013) should be interpreted as conditional projections, the
assumptions of which are set out in the respective publications of the Conference of the Min-
isters of Education and Cultural Affairs in the Federal Republic of Germany (KMK). In order to
secure the quality of the results achieved, however, the current validity of such results must,
as is the case with the population forecast, be guaranteed or else the results need to be sup-
plemented by current developments in the school and higher education sector.

Whereas the forecast in the school sector contains pupil populations and leavers, only an in-
terim status of the forecast of persons entering higher education study was available at the
time when the projection was drawn up. The number of higher education graduates is the re-
sult of the forecast number of persons entering higher education using transition and success
rates from the year 2011 which are kept constant over the projection period.

Adaptation of the model to the benchmark values of the KMK forecasts and of values derived
for the higher education sector has been carried out via suitable adaptation of the transition
rates. This means that departures from the vocational education and training system corre-
spond to the future development set out by the KMK forecasts. The KMK forecasts, which
crucially determine new supply from the educational system, end with the year 2025. For the
projection period following 2025, internal transition rates within the model have been stipula-
ted at the status of the year 2025. The rates which have led to the KMK results for the year
2025 are thus used for the period after 2025. The overall assumption is of structural constan-
cy in the educational system from 2025.
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During the projection period, the development of the population stocks in the educational sys-
tem is characterised by a relatively high increase in the numbers of higher education students
until the winter semester of 2017/18. This is caused by the recent relatively high increase in
the number of persons entering higher education. If transitional behaviour in the higher edu-
cation sector remains constant from the year 2012, for demographic reasons the number of
persons entering higher education will fall and also, after the relevant time lag, a correspond-
ing decrease in the numbers of students in higher education will resume. A decrease in the
numbers of students in the vocational school sector has been observable since as long ago
as 2008, and this will, according to the KMK forecast, continue during the project period for
demographic reasons. The assumptions regarding the development of stocks of pupils and
students are presented in graphical form in Figure 3.

Figure 3: Assumptions regarding the development of the stock of pupils and students
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Source: (KMK 2012, KMK 2013), calculations and representations of the QuBe Project

A further partial model subdivides net transitions from the educational system to the labour
market by age, gender, qualification level and occupational field. The distribution of the new
supply by occupation is based on the Microcensus-based evaluations of leavers from the VET
system by occupational field provided by BIBB. Updating of the population to persons outside
the educational system by occupational field, qualification, gender and age to the end of the
year respectively takes place in a concluding partial model. Within this process, the popula-
tion at the end of the year is the same as the population of the previous year plus net transi-
tions from the educational system, plus net migration and minus deaths. The projection as-
sumes that net migration exhibits the same qualifications and occupational structure as those
leaving the educational system (neutrality hypothesis). Qualification and occupational field
specific participation rates then enable the labour supply by qualification levels and occupa-
tional fields to be determined from the identified stocks of persons (cf. Chapter 4.5). For this
purpose, however, the population projection firstly needs to be integrated into the overall
QuBe model.

4.4 Integration of the BIBB-FIT model into the overall QuBe model

In contrast to work carried out within the BIBB-Fit model thus far (cr. Bonin et al. 2007, HeLm-
RicH et al. 2012c, Kauinowski and Quinke 2010), the stage of determining future labour supply
via projected participation rates is omitted. Projection of participation rates and determination
of the future labour supply takes place in the third wave of the QuBe Project within the BIBB-
DEMOS model. The closer integration of both supply models (BIBB-DEMOS and BIBB-FIT) is
initially conducted on a step-by-step basis.

The first stage of the model integration comprises data exchange between the two models.
This solution was realised with the third wave in 2013. In this process, BIBB-FIT projection
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results regarding the future population by sex, age class, qualification levels and occupational
fields, in each case separated according to persons in training and persons not in training, are
adopted from the BIBB-DEMOS model, and the labour supply is subsequently calculated (cf.
Figure 4). A second stage of model integration can conceivably involve focusing on the imple-
mentation of endogenous market clearing processes on the supply side. This then requires a
more intensive data exchange between the three partial models of BIBB-FIT, BIBB-DEMOS
and IAB-INFORGE.

Figure 4: Integrated labour projection, 3rd wave
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4.5 Development of labour force participation

Once the qualification and occupation specific population projection has been integrated into
the BIBB-DEMOS partial model, the participation rate is determined. In determining the labour
force participation (rate), the selection of the denominator population is crucial to the size of
the rate. If the ratio of the total labour supply compared to total population is taken, then the
average participation rate is 53.6 % (FeperaL StaTisTicaL OfrFice 2013c). Because, however, a
large section of the population is generally viewed as being incapable of working, the ratio
which is usually taken is labour supply compared to the population capable of working. This
refers to the number of persons aged over 14 and under 65. This age-group specific partici-
pation rate is significantly higher at 81.5%. Whereas since 2005 the average participation
rate has risen by 0.9 percentage points from 52.7 % to 53.6 %, the age-group specific rate of
employment has increased by 2.5 percentage points from 79 % to 81.5 % (Microcensus evalu-
ations carried out by BIBB and the Federal Statistical Office 2013c). A different choice of de-
nominator population thus also produces a different dynamic in the participation rate. The par-
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ticipation rates stated below are all age-specific, i.e. the numerator and denominator
population have the same properties with regard to age. If the labour supply is related to all
age groups, they are designated as average (rates) of the propensity to participate.

The data available for the years 2005 to 2011 is based on Microcensus evaluations conduc-
ted by BIBB (Chapter 2.4). As described, this process involves adjusting the labour supply to
the results of the National Accounts. The rates of employment Is/ pop by sex (s), age groups
(a) and formal qualification levels (q) (ISCED) are updated with decreasing trends.

[20] 1n(—pif;ij) —a+b* 1n( tic)

The parameter ¢ makes it possible to adjust the slope of the trend to the development in the
past, insofar as the estimated results — measured on the basis of the t-statistics and R? — im-
prove using this process. t represents a linear time trend and the coefficient b is the elasticity
due to the double logarithmic representation. The calculated labour force participation rates
are transferred in terms of their dynamic to the development of participation rates by occupa-
tional fields. 14 age groups and four qualification levels (see Table 1) are differentiated for
women and men. Persons in training are also once again subdivided by their previous qualifi-
cation status in accordance with the status quo of the year 2011 (ISCED 0-3a, ISCED 3b
and 4, ISCED 5b, ISCED 5a and 6). The labour force participation rates produced are then
tested for plausibility. The following assumptions are made for the reference scenario, which
below applies as the forecast against which all alternative calculations are reflected.

e Participation rates above 10% are not permitted. Such participation rates are reset to
99.8 %.

e |[f participation rates of women from a certain group are historically below the participation
rates of men from the same group (e.g. ISCED 3a, age group 35 to 39 years) and if the
trend estimates cause the participation rates of the women to rise above the rates of men
in future, such a case is prevented. An “excess” participation by women in groups previ-
ously dominated by men (ISCED, age) is seen as implausible.

e |n a few cases, the rates of employment fall historically. In these cases, the assumption is
made that such rates do not fall below the last historic status. It is assumed that these are
special developments that will not continue in the future.

e The basic projection assumes that retirement at the age of 67 is implemented. This affects
persons between 65 and 67 years of age. It is assumed that these ages will catch up with
the propensity to work of the preceding age group (60 to 64) by 2030 at the last historic
value. If the last historic value of the 60-to-64-year-olds was 60 %, then the 65-to-67-year-
olds will also reach this participation rate by 2030. In comparing the 60-to-64 age group
with the 65-t0-69 age group, we need to take into account that the 68 and 69 year-olds
are not affected by this rule. In overall terms, raising the retirement age has a significant
effect on labour supply. By this assumption it will have risen by 1.5 million persons by the
year 2030.

e Age groups older than 70 retain the participation rates of the starting year.

e |n order to include the current results of the National Accounts for the year 2012, the par-
ticipation rates for this year are adjusted so that the labour supply of the National Ac-
counts is achieved overall (see Chapter 2.4).

Although the assumption is made that the age-specific propensity to work increases, the aver-
age participation rates in relation to total population fall for both women and men. The reason
for this reverse development is the ageing process. This becomes clear when the three stron-
gest age groups of the year 2010 are followed until the year 2030 (Figure 5).
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Figure 5: Ageing process and propensity to work
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Example: The dark blue coloured bars are the cohorts of the years with the highest birth
rates. Those aged between 45 and 49 in 2010, for example, are in the 55 to 59 age group in
the year 2020 and in the 65 to 69 age group in 2030.

Source: Microcensus calculations and representations of the QuBe Project

In the year 2010, the three age groups of those aged between 40 to 54 are the most popula-
ted (blue bars). In the years up until 2030, these age groups age by 20 years and thus pro-
gress into the ages of 60 to 74. In 2020, the consolidated age group 50 to 75 achieves the
highest participation rates. The three largest age groups have also made a contribution in this
regard. In the year 2020 in particular, all three groups are in the age group of 50 to 69 whilst
at the same time still exhibiting high participation rates (Figure 5). Although in the year 2030
the three most populous groups are in the 60 to 74 age group, only low participation rates for
these groups are reflected in the calculation. This result signifies nothing other than the fact
that rising propensity to work in the age cohorts is not sufficient to compensate for the decline
in the population. Also this means that, in relation to total population, propensity to work also
falls. It decreases in overall terms from its current level of approximately 54.5% to 52.5% in
the year 2030. This applies although participation rates of those aged over 65 rise in line with
assumptions due to the raising of the pension age to 67.

As far as the projection of the labour supply by occupational fields is concerned, the develop-
ment of labour force participation rates for a group depends upon the age-specific propensity
to work and upon distribution of the population with the predetermined characteristics of sex
and qualification level to the age groups. For this reason, highly different developments in
participation rates are produced for the occupational fields if we compare the gainfully em-
ployed persons in an occupational field in which they have trained with the overall number of
persons who have been trained in this occupational field. On the one hand, there are always
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differences in the propensity to work. Secondly the demographic process influences the pro-
pensity to work. The fundamental assumption may be made that average participation rates
in occupational fields fall particularly sharply if the number of older people as a proportion of
those who have trained in the occupational field is large.

Figure 6: Average propensity to work and age structure in the occupational field of
cooks (trained in the occupation)
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The aim is to illustrate this by using the occupational field of cooks as an example (Figure 6).
Although participation rates increase in all age groups, particularly in the 55 to 74 age group,
where the participation rate rises by almost 10 percentage points between 2005 and 2030,
the average propensity to work of persons aged between 15 to 74 falls by around 5 percent-
age points during the same period. This development is particularly caused by the age shift.
The fact that more and more persons fall into the age group of those aged over 55 in propor-
tionate terms serves to counter the effect of the increasing rates of employment.

Figure 6 shows the change in the labour supply of those who have been trained as cook. The
crucial factor determining the actual labour supply are those persons who are able to work in
the relevant occupational field with a qualification obtained in another occupation (or with no
vocational qualification) rather than merely the persons who have trained in the relevant occu-
pation. For this purpose, we firstly need to calculate the occupational flexibilities, entries to
and departures from an occupational field, and secondly estimate the extent to which a
change in the labour requirement could exert an influence on these flexibilities in certain oc-
cupational fields.
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5 Occupational flexibility of the workers

Whether the potential future supply of workers for a certain occupational field will be sufficient
in order to satisfy the existing labour demand in such an occupational field does not merely
depend on how many people will have trained in a certain occupation in future. The number
of workers who will exercise the occupation in which they have been trained in is also crucial.
In order to take this information into account, we make use of an empirical flexibility matrix
developed as the basis of the Microcensus. This compares the formal vocational qualification
of employees with the occupations actually exercised.

Until now, the most recently observed distribution of the occupational flexibility was kept con-
stant for various sub-groups (Maier u.a. 2010). Because, however, the labour supply will
change on the basis of demographic ageing processes and developments in qualification and
due to the fact that the demand for occupations is subject to structural change, a dynamisa-
tion of occupational flexibilities is needed for an endogenous model. Below we present below
how such a dynamisation of occupational flexibilities can be modelled at a macro level in an
empirically-based manner.

Investigations of the behaviour of the occupational flexibility are widespread in sociology and
economics. Analyses are mostly based on individual longitudinal data sets due to the fact that
such an approach enables the causal influences of certain structural and individual determi-
nants of occupational mobility to be precisely identified. On the basis of these investigations,
it is safe to say that the point in time and general economic conditions of career entry (BLoss-
FELD 1985, HiLLmerT 2004), the status position of the chosen occupation (CArRrRoOLL AND MAYER
1986) and the strong segmentation of the German labour market in international comparison
(ALmenDINGER 1989) exert an effect on individual occupational histories (BLossFeLb und MAYER
1988). Occupational mobility also differs because of the different job selection behaviour of
men and women (Konietzka 1999b). The prospect of better working conditions (PoLLMANN-
ScHuLT 2006) or a higher salary (CLark and FaHr 2001, FitzenserGer and Kunze 2005) may be
stated as motives for a change of occupation, even though income gains as a result of a
change of occupation are less common in Germany than, for example, in the Anglo-Saxon
countries (Nisic and TrussweTTER 2012). The cause of this may be traced back to the segmen-
tation of the German labour market mentioned above. Occupational or task-specific human
capital can be transferred between occupations that involve similar tasks, meaning that a
change in occupation between “similar” occupations is often accompanied by a gain in wage
(GaTHMANN and ScHonBerG 2010, GeeL and Backes-GeLLNER 2011). On the other hand, in the
cases of changes between occupations that are dissimilar, usually a loss in income can be
identified. The main reason here is involuntary change, e.g. because of temporary unemploy-
ment (DutscH et al. 2012, ERLINGHAGEN 2004, KoNiETzkA 2002).

In contrast to those investigations mentioned above, the QuBe model is not based on individ-
ual data. This means that not all known causal mechanisms can be included in the modelling
of the occupational change processes. Changes of the wage may, for example, partially ex-
plain changes in labour supply in certain occupations. For this reason, changes at work that
do not influence the wage amount itself (e.g. working climate as opposed to shift work which
is separately remunerated) and intrinsic motivations of workers must remain excluded from
the modelling. Nevertheless, including wages in the model enables supply and demand to be
consistently linked. We also use the information available in the relevant literature to obtain a
modelling for the German labour market that is as close to reality as possible. We accord con-
sideration to the structural characteristics of the labour market and of the labour supply rather
than making the neo-classical assumptions of a wage-driven perfect flexibility/substitutability
of occupations as is usual in an endogenous supply-demand model (cf. MeacHER and PanG
2011).
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For this purpose, we divide the flexibility matrices for the 54 BIBB occupational fields obtained
from the Microcensus into sub-groups. We differentiate between women and men due to their
varying behaviour concerning career choice and occupatonal mobility (KonieTzka 1999a). We
also capture the varying mobility at different status positions (CarroLL and MAayer 1986) by
subdividing the matrices by four qualification levels (ISCED including persons in training) (see
Table 1). As was the case with the estimation of the qualification shares (Chapter 3.2), the
groups ISCED 3b, 4 and ISCED 5b are combined due to the fact that the wage data from the
BEH collected by the IAB does not differentiate between the two groups. We also sub-divide
the matrices by three age groups (15 to 34, 35 to 49 and persons over 50) in order to take
account of differing flexibility behaviours caused by periodical, cohort and age effects.* This
approach ultimately provides us with 20 different flexibility matrices which can be divided into
three groups according to the occupation trained for, which are treated differently for the pro-
jection.

e Group 1: Persons without a vocational qualification (ISCED 1,2, or 3a)
Because these persons have not trained in an occupation, they can only be differentiated
according to age groups (15 to 34, 35 to 49 and over 50), sex and occupation exercised.
Due to expected low induction costs for this group, for the projection it can be assumed
that their distribution across occupations exercised is in line with labour demand. Never-
theless, this is only possible in occupational fields in which they comprised at least three
percent (related to all persons without a vocational qualification in the respective group) in
the starting year (2011).

e Group 2: Persons with a vocational or academic qualification (ISCED 3b to 6)
In this group, a differentiation can be made between occupation learned and occupation
exercised. Further differentiations are made according to the pre-defined age groups, sex
and two qualification levels (ISCED 3b, 4, 5b and ISCED 5a, 6). This produces a total of
12 flexibility matrices, which each have 54 rows and columns. As far as possible, wage
responsiveness is determined on an empirical basis for each occupational field. It is as-
sumed that the relative change in the wage in the occupational field trained for compared
to the weighted wages of all alternative occupations within the specific occupational field
shifts the proportion of stayers (proportion of skilled workers in the respective occupation
exercised). If wages rise, for example, more persons will remain proportionally in the oc-
cupational field in which they have been trained. The determined elasticities are then used
for all persons who have trained in the relevant occupation in the 12 matrices. The basis
for this estimation is presented in the next section.

e Group 3: Persons in education and training (pupils, students, apprentices) whilst being
employed at the same time
Because of the similar age and qualification structure, these persons are differentiated
only according to sex. Persons in education or training are allocated to an exercised occu-
pational field according to the information obtained from the last available data point (year
2011).

The flexibility matrices used generate a total of 20 pieces of link information. For persons with
a vocational or academic qualification (Group 2), there are a total of 34,992 theoretically pos-
sible transition probabilities from an occupation learned to an occupation exercised
(2*2*3*54*54). For groups 1 and 3, there are 324 (2*3*54) and 108 (2*54) respectively. Fig-
ure 7 provides a summary of the link information used and or the transition probabilities.

4 We assume age-specific flexibility behaviour for the projection period. The labour supply is distributed across
the relevant occupations in accordance with age and does not retain current, cohort-specific flexibilities.
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Figure 7: Flexibility matrices between occupation trained for and occupation exercised
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5.1 Dynamisation of change of occupation

Economic development and differing branch structure within an occupational field cause wa-
ges to change differently according to occupational field. The dependence of the occupational
field on wage development in the economy and by scarcities that may occur in the occupa-
tional field are influencing factors (Chapter 3). When supply and demand in an occupational
field converge to the same level, the wage increases in this occupational field are affected.
We assume that persons who have been trained for an occupation are most likely to perceive
these wage increases and react the most. In the projection, they are more likely to decide to
work in the occupation in which they have been trained if the specific wages in the occupa-
tional field learned rise more strongly than the outside option of being trained for this occupa-
tion but working in another occupational field. Within this process, we need to take into ac-
count that not every person can work in every occupation. If it has not been possible in the
past to find someone who has been trained for occupation A (e.g. cook) and has worked in
occupation B (e.g. healthcare occupations requiring a medical practice licence), then this will
also not be possible in the future. It will also be shown that in some occupations no depend-
encies can be recognised between wage development in the occupational field and the pro-
portion of persons who have been trained for the occupation. For these occupations, the ba-
sic projection also assumes that they will not react to wage developments in the future.

The construction of the BIBB occupational fields as units which are homogeneous with regard
to tasks (see TiEmANN et al. 2008) means that possibilities of deployment with an occupational
field learned are largely concentrated on a small number of occupational fields only, in which
the occupational field in which training has taken place also mostly covers the majority of the
labour demand with this qualification (Maier et al. 2010). In order to estimate the wage re-
sponsiveness of an occupation learned in Group 2 mentioned above, it is therefore sufficient
merely to estimate the change in the proportion of persons who are working in the occupation
in which they have trained (proportion of stayers) to the wage changes in the occupational
field. If there is an increase or reduction in the proportion of stayers, the transition probabili-
ties of the relevant occupation learned to the other occupations are adjusted while keeping
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the proportions in the distribution fixed. In order to exclude implausible occupational changes,
however, proportions of stayers of over 90 % and of under 10 % are not changed further.

For the final estimation of the wage elasticities of proportions of stayers stayer,(o€
[1,...,54]), we use the Microcensuses of the years 2005 to 2011° to calculate the proportions
of stayers within Group 2 (Figure 7) by sex, age (15 to 34, 35 to 49 and over 50) and qualifi-
cation level (ISCED 3b, 4 ,5b and ISCED 5a, 6). For each of the 12 combinations of
sex*age*qualification level, we create an (unbalanced) panel data set, so that we have a max-
imum of 54 observations of stayer, at 6 different points in time ¢.°

Because we currently have no wage information on gross wages by occupational fields and
formal qualification level for self-employed persons, civil servants and family members help-
ing out in businesses, we use the average wage per person per day in the exercised occupa-
tion (w,) of full-time workers subject to social insurance contributions as shown in the BEH as
an approximate indicator of all wages paid in the occupational fields. This wage data is based
on calculations of the |AB.

If we now consider the flexibility matrix with the occupation learned in the row (o,) and the
occupation exercised in the column (o), we get the explanatory variable which is the wage
paid in the occupational field exercised (w,_c;r = c) in relation to the reference wage w, ;.
[21]:

54
[21] Woref = Zc=l (flexrc g Wo,.c)-

W, re f designates the wage which on average can be received with training in the relevant oc-
cupation averaged across all possible wages (w, ) in other occupations which are exercisible
with the occupation learned in accordance with the occupational flexibilities (flex,.). Because
the proportions of stayers vary according to occupational field, we permit the constant of the
estimating equation (a;) vary with the occupational field (FrRees 2004: p.22). This implies that,
alongside wage development, there are also other motives for remaining within an occupa-
tional field and that the preceding occupational choice, therefore, ultimately also depends
upon these motives which are not revealed here. The equation for the estimation of the pro-
portion of stayers can thus be described as a fixed-effects model.

* Wo,.c,t

Wo,re f t

[22] stayer,; = a, + 1w where w:’t = ;wherec = o

o’

Because we wish to estimate elasticities (wage responsiveness), we work with logarithms of
both the proportions of stayers and the occupation-specific wages. The estimates indicate
empirically demonstrable wage effects on the amount of the proportion of stayers, whilst on
the other hand the approach also needs to be feasible. As already mentioned, although we
already know the amount of the proportion of stayers in the occupational field in all combina-
tions of age*sex*qualification level, the theoretical hourly wages provided by the IAB are only
available by occupational field and qualification level. Inclusion of sex (s), age (a) and qualifi-
cation-specific (g) flexibilities (flex;q ), however, enables us to approximate different refer-
ence wages for every combination.

54
[23] Wo,refsaq = ZC:I (flechs,a,q * Wo,.cQ)

3 Occupation learned has only been reconstructable in the Microcensus since 2005 (Borr et al. 2010a).

% In order for the estimates not to be influenced by strong jumps in the proportions of stayers in unusual
sex*qualification*age combinations, we exclude all proportions of stayers which contain fewer than 40 persons in
the sample.
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Variation of the different sex, age and qualification combinations now provides several possi-
bilities of estimating the wage dependencies of the shares of stayers — either specifically in
the 12 possible combinations of the three dimensions or with dependency on only one or two
dimensions. It was, however, ultimately revealed that, when only considering the wages and
occupational flexibility of highly qualified persons, hardly any evidence of wage responsive-
ness for this sub-group can be demonstrated. The reason for this is presumably the fact that
due to legal censorship of wage information in the BEH changes in the wage above the in-
come ceiling for social security contributions are not recorded. Any change that may take
place in the proportion of stayers cannot be correlated with a wage change since the latter is
not visible in the data. In order to obtain more robust results for the occupational fields, we
therefore analyse persons with vocational and academic qualifications jointly and do not
make any further differentiation with regard to age and sex in the elasticities. Instead, the
share of stayers is estimated depending on the reference wages for all persons in Group 2
[24], and the calculated elasticity for the basic projection is applied to all occupation specific
shares of stayers in all 12 matrices.

[24] stayer,; = a, + ﬂlwz,t

In order to take account of the occupational segmentation of the labour market in Germany in
the estimates, a two-stage process was adopted. Firstly, a simple regression of the reference
wage to the proportion of stayers was carried out for each individual occupational field for the
period from 2005 to 2011. The second stage then involved grouping occupational fields with
similar positive elasticitics and structure of qualifications. The panel estimation as given in
equation [24] was then conducted with robust standard errors for these four groups. In overall
terms, this approach made it possible to demonstrate a positive influence of the wage change
on the proportion of stayers four 36 of the 54 occupational fields. These wage elasticities by
occupational field groups are summarised in Table 3.

The first group comprises occupational fields with a high elasticity and with a larger proportion
of highly qualified persons or with a very small proportion of those with non-formal qualifica-
tions. Although a somewhat higher elasticity is found for the second group, in terms of struc-
ture of qualifications it is characterised by the medium qualification level. A higher proportion
of persons with non-formal qualification also works in these occupational fields. The third
group exhibits a qualification structure similar to the second group. However, the elasticity is
lower. The fourth group is heterogeneous in terms of its qualification structure. It contains
miscellaneous occupations, which have weakly reacted to wage changes in the past. It is also
likely that the structure of the wage data plays a role in this case. The wage data of gainfully
employed persons and the legal censorship in the upper income range probably do not repre-
sent an ideal measurement, particularly with regard to the occupational fields of “managing
directors, auditors, management consultants” and “legal occupations”. In the case of “health-
care occupations not requiring a medical practice licence”, for example, which also show a
higher proportion of self-employed persons and a higher income, no positive elasticities can
be demonstrated. Nevertheless, because of the absence of a more exact database, it seems
appropriate to use the elasticities as given in Table 3. Within the scope of a scenario calcula-
tion, however, it would be conceivable to derive the elasticities from theoretical assumptions,
particularly in the area of highly qualified persons.

The results show that by stipulating theoretically founded assumptions we can provide evi-
dence for wage responsiveness in the occupational flexibility even without using individual
data. In this way, bottlenecks within an occupational field may be partially relieved, because
wages rise in the event of scarcity (Chapter 3), and the proportion of stayers rises as a conse-
quence. This reaction will cause the labour supply in the affected occupational field to rise a
bit, whereas labour supply will fall in occupational fields in which persons with the relevant oc-
cupation learned would otherwise have been able to work. The greater the responsiveness of
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the labour supply with regard to the exercised occupation, the better it will prove possible to
compensate for bottlenecks on the labour market. At the same time, the increase in the share
of stayers leads to an easing of the situation in the relevant occupational field and thereby
also exerts a cushioning effect on later wage development. Alongside wage determinations in
the occupational field, dynamised occupational flexibility thus represents the major link be-
tween supply and demand in the QuBe model of the third wave depending on labour scarci-
ties and over supply (Chapter 3). Notwithstanding this, further linkages and alternative model-
lings are conceivable for the future.

Table 3: Wage elasticities of the proportions of stayers by groups of occupational
fields (2005t02011)

Occupational fields Elasticity
Group 1:
21 Engineers | 22 Chemists, physicists, scientists | 31 Advertising specialists |
36 Administrative occupations in the public sector | 51 Journalists, librarians,
: ) . 2.2
translators, related academic research occupations | 46 Designers,
photographers, advertising creators | 24 Technical draughtsmen/
draughtswomen, related occupations
Group 2:
16 Cooks | 34 Packers, warehouse operatives, transport processors | 40 2.59
Auxiliary office occupations, telephone operators | 52 Body care occupations
Group 3:
1 Agriculture, husbandry, forestry, horticulture | 2 Miners and mineral extraction
workers | 5 Paper manufacture, paper processing, printing | 9 Vehicle and
aircraft construction, maintenance occupations | 10 Precision engineering and 127

related occupations | 14 Bakers, pastry cooks, production of confectionary
goods | 15 Butchers | 18 Construction occupations, wood and plastics
manufacture and processing occupations | 41 Personal protection, guards| 49
Social occupations | 54 Cleaning and disposal occupations

Group 4:

6 Metal production and processing | 7 Metal, plant, and sheet metal
construction, installation, fitters | 13 Textile processing, leather manufacture |
17 Production of beverages, foods and tobaco, other nutrition occupations | 23
Technicians | 25 Surveying and mapping | 26 Specialist skilled technicians | 27 0.57
Sales occupations (retail) | 30 Other commercial occupations (not including
wholesale, retail, banking) | 32 Transport occupations | 35 Managing directors,
auditors, management consultants | 39 Commercial office occupations | 44
Legal occupations | 53 Hotel and restaurant occupations, housekeeping

Source: Microcensuses 2005 to 2011 and Employee History Data 2005 to 2011; own calcula-
tions
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6 Model performance

The BIBB-IAB qualifications and occupational field projections are characterised by the fact
that they are based on common systematisations on both the supply and demand sides and
on harmonised data sets. In addition to this, they were, even in the first wave of the projec-
tions, in a position to use a reconstruction of the occupation learned in the Microcensus (Bott
et al. 2010a, Maer and HewmricH 2012), to take account of empirically founded flexibilities be-
tween occupation trained for and occupation exercised (Maier et al. 2010). However, due to
insufficient data,” for these flexibilities it had to be assumed that they will remain constant in
future. Because of demographic change and the related scarcities which emerge in certain
occupational fields, however, it is probable that labour supply also reacts accordingly to these
bottlenecks. Nevertheless, comparison of labour demand with labour supply by occupation
trained for and potential labour supply according to the occupational flexibility was an impor-
tant indicator for possible bottlenecks and for overcoming such bottlenecks (BotT et al.
2010b).

Because demographic change proved to be one of the main influencing factors for the devel-
opment of the labour supply, the second wave of the QuBe Project explored the actual poten-
tial on the supply side. For this purpose, similar to the concept for potential labour supply, a
hypothetical construct was determined for the supply side — the potential work volume (see
also Chapter 2.4.3). If we consider this maximum supply in hours worked on the supply side
and compare it with volume of work actually required, bottlenecks in some occupational fields
can be resolved by the year 2030, at least in theory (Zika et al. 2012). Nevertheless, it was not
possible to take into account the extent to which the labour demand may reduce due to skilled
worker shortages.

In the third wave of the QuBe Project, we now take account of the interactions between sup-
ply and demand. To do so, we combine the benefits of the two previous supply models BIBB-
FIT and BIBB-DEMOS in a single supply model. We also react to the increasing immigration
to Germany in the wake of the economic crisis and use Version 1-W2 of the 12" Coordinated
Population Forecast (“upper limit of the medium population”) as the basis for our model sys-
tem instead of “Version 1-W2: lower limit of the medium population”. Version 1-W2 assumes
net immigration of 200,000 persons from the year 2020. For the interaction of both sides of
the market, the following two points were realised and described in this report.

1. On the demand side, the available occupation specific labour supply is taken into account
per capita and by hours with regard to the determination of wages for the occupations.
The estimation equations for these interactions are based on the BEH, the Microcensus
and the National Accounts (Chapter 3).

2. The labour supply reacts to the changed wages and rises in the more attractive occupa-
tional fields in terms of remuneration in line with the task options associated with the occu-
pation learned. The elasticities of occupational flexibility were also estimated based on the
BEH and data from the Microcensus. The occupation specific structure of the labour mar-
ket was taken into account in the modelling (Chapter 5).

The changed structure of the QuBe Project is depicted in Figure 8.

We are aware that the endogenisation undertaken in the third wave does not represent a full
mapping of the interactions between both sides of the market. The performance of a model,
however, crucially depends upon the available data. Whereas for the first wave the occupa-
tion trained for could only be determined in the 2005 Microcensus survey year, the years from
2005 to 2011 are available for the third wave. Further significant wage development statistics

7 1t has only been possible to reconstruct the occupation trained for in the Microcensus since 2005 (Borr et al.
2010a, Maier and HELMRICH 2012).
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are also integrated into the model for the third wave by the BEH. Further data sources are
thus able to provide a deeper insight into complex causal chains. This means that further in-
teraction mechanisms can be taken into account, and these are outlined below.

Figure 8: QuBe Project — an overview of the modelling of the 3™ wave
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6.1 Possible future enhancements on the demand side

Alongside wage adaptations in the event of occupational shortages, the question arises on
the demand side as to the extent to which employers react to the changed qualification struc-
ture of the labour supply. The modelling of the third wave is steered by compensatory pro-
cesses at the level of the occupational fields. Adjustment reactions with regard to the deman-
ded and actual level of requirement of companies have thus far not been integrated. It would
therefore be conceivable that a larger supply of persons with higher formal qualification is tak-
en on by the companies. However, for empirical modelling, firstly, a changed recruitment be-
haviour must be observable in the past. So far, there is no evidence for competition between
Bachelor graduates and those who have completed vocational education and training (BotT
and WuonscHe 2014 (awaiting publication)).

For economic development, we rely on the results of third parties (EC 2013, FAO 2013, IEA
2012, IMF 2013). This is a further area in which there would be an opportunity to consider
alternative pathways for advancement in scenarios of world economic development. The IN-
FORGE foreign trade module (TINFORGE) is, for example, currently being significantly ex-
panded. The effects and repercussions of world trade on Germany are being investigated and
modelled for over 60 countries and regions. Alongside bilateral trade relations and dynamic
trade shares, for a majority of the countries macro models are being constructed to enable a
significantly more detailed modelling of Germany’s foreign trade and its integration into inter-
national trade (MonniG et al. 2013).
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6.2 Possible future enhancements on the supply side

In the modelling of the third wave, the adjustment of supply to demand takes place via a dy-
namisation of the occupational flexibilities resulting from occupation specific wage changes.
On the supply side too, however, it would also be conceivable that, alongside occupational
flexibilities, apprentices, students and immigrants react to the changed demands of the econ-
omy. New supply from the educational system and from abroad would change accordingly.
Because assumptions regarding future participation in education and training have a major in-
fluence on the future qualification structure of the population, it needs to be empirically inves-
tigated which changes in the domestic participation in education and training shall be part of
the modelling. Exploratory data evaluations need to be initially performed for this purpose.

In the case of migration movements across the borders of Germany, both the qualification
structure of the immigrants and emigrants and the size of such migration flows are crucial for
labour supply and demand. There exist first research approaches by the FIT on the basis of
the Microcensus (KaLinowski and HaniscH 2010), which could enable a re-examination of the
assumptions currently made regarding qualification and occupational structure. They show
that the qualification structure of immigrants was subject to significant change in the past. The
proportion of immigrants with an academic qualification has risen from 10 percent to over
30 percent since the beginning of the 1990’s. Statutory regulations such as the law to imple-
ment the EU Directive on the Entry and Residence of Highly Qualified Workers, which facili-
tates the immigration of highly qualified persons in occupations with labour shortages, is likely
to foster this trend further. The Law on the Recognition of Foreign Professional and Voca-
tional Qualifications should also bring about an increase in the trend towards more qualified
workers (Maier 2013). Whereas the Microcensus can be used as a source of structural infor-
mation for immigrants, a greater research demand arises for the determination of the qualifi-
cation structure of emigrants. Knowledge of the latter is, however, necessary in order to re-
cord the qualification changes in the population caused by migration.

Alongside the qualification structure of immigrants, the amount of net migration is also crucial
to the existing labour supply. Whereas the assumption was that net migration was balanced
on average between 2006 and 2009 (Maer et al. 2012: p.24), the strong rise in immigration
that has occurred as a result of the economic crisis caused us to assume a net immigration of
200,000 persons beginning in the year 2020 (se Section 4.1). Changes in (world) economic
development could, however, cause net immigration to deviate from the basic projection in fu-
ture. Furthermore, at first sight, increased net immigration represents a good opportunity to
reverse shortages on the labour market. Investigations for Austria (Bock-ScHAPPELWEIN et al.
2009) have, for example, shown that immigration leads to additional impetuses for growth
under certain circumstances and therefore also generates an increased demand for workers.
A higher number of persons, and thus of households, results in a greater need for housing,
vehicles and other consumer goods amongst other things.

Alongside the occupational flexibility, participation in education and training and immigration
can change the economic development of labour force participation rates (propensity to
work). Research work carried out by the IAB shows that, in the case of an economic downturn
some of those who become unemployed leave the labour market completely and, by the
same token, some of those persons recruited following an economic upturn were previously
economically inactive (FucHs and DoRrFLER 2005, FucHs and WEeBer 2005). Such persons form
part of the so-called “hidden reserve”. By a definition of the IAB, they are “persons who are
not in work, are no longer in work or not yet in work because of a bad labour market situation,
but who would be prepared and would be in a position to pursue employment in the event of
an improvement in the situation” (FucHs and WEeser 2005: p.8f.). The extent to which ongoing
positive economic development can bring about further increases in the propensity to work in
the light of the current rising age-specific labour force participation rates would also need to
be the object of empirical investigation.

41



6.3 Conclusion

Larger and expanded databases create the opportunity to analyse past behaviour in more de-
tail and take such behaviour into account in the projections. Consideration can also be given
to alternative enhancements that differ from the basic principles presented here in one or
more aspects. From the perspective of the basic projection, these alternative scenarios could
be discussed as a reference in order to draw conclusions regarding the strength of effects of
individual measures or to arrive at assumptions. Nevertheless, the following applies to the ba-
sic projection of the third wave presented in this report.

We update developments which have either been decided in policy or which are empirically
demonstrable. The inclusion of interaction effects between the two sides of the market en-
ables us to illustrate effects and causal chains on the basis of observed dependencies rather
than creating a prognosis of an inevitable future for the labour market. For precisely this rea-
son, alternative developments should be taken into account in alternative scenarios, regard-
less of whether these developments are in the form of additional interaction effects or based
on changed assumptions. They will help us to forecast possible future developments and ar-
rive at appropriate conclusions to achieve desirable outcomes and avoid undesirable effects.
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8 Annex

Table 4: Main occupational fields, extended main occupational field and occupational
fields according to main tasks and main focus of the economic sector

Main occupational field (MOF)
Extended occupational
field (MOFx)
Occupational field (OF)

Main tasks according to
the Microcensus

Main focus of the economic
sector according to 2008
Classification of Economic
Activities in the year 2010

MOF 1: Raw material extraction occupations

OF 1 Agriculture, husbandry,
forestry, horticulture

Planting, breeding, cultivat-
ing, harvesting, fishing

Agriculture

OF 2 Miners and mineral
extraction workers

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Mining, extraction of stones
and earth

MOF 2: Processing, manufacturing and repair occupations

MOFx 2a Auxiliary workers/janitors

OF 20 Auxiliary workers without
further specified task

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Placement and hiring of
workers

OF 42 Janitors

Repairing, renovating, main-
taining, mending

Service providers not
mentioned elsewhere

ters, electrical occupations

MOF x 2b Metal construction, plant construction, sheet metal construction, installation, fit-

OF 7 Metal, plant and sheet
metal construction, installation,
fitters

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Construction sector

OF 11 Electrical occupations

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Construction sector

MOFx 2c Construction, woodworking, plastics manufacture and processing occupations

OF 18 Construction, woodwork-
ing, plastics manufacture and
processing occupations

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Construction sector

MOF 2d: Other processing, manufacturing and repair occupations

OF 3 Stoneworking, construction
materials production, ceramics
and glass related occupations

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Manufacture of glass products,
manufacture of ceramics, pro-
cessing of stones and earth

OF 9 Vehicle and aircraft con-
struction, maintenance occupa-
tions

Repairing, renovating, main-
taining, mending

Motor trade, maintenance and
repair of motor vehicles

BF 10 Precision engineering and
related occupations

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Manufacture of furniture and
other goods

OF 13 Textile processing, leather
manufacture

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Manufacture of textiles, cloth-
ing, leather goods and shoes
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(Table 4 continued)

Main occupational field (MOF)

Extended occupational
field (MOFx)
Occupational field (OF)

Main tasks according to
the Microcensus

Main focus of the economic
sector according to 2008
Classification of Economic
Activities in the year 2010

OF 15 Butchers

Manufacturing, processing
and producing, constructing/
extending, installing, fitting

Manufacture of food and drink,
tobacco processing

MOF 3: Occupations involving the control and maintenance of

machines and plants

OF 4 Chemical and plastics
occupations

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Manufacture of chemical
products

OF 5 Paper manufacture, paper
processing, printing

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Manufacture of printing prod-
ucts, reproduction of sound,
picture and data storage media

OF 6 Metal production and
processing

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Manufacture of metal products

OF 8 Industrial mechanics, tool
mechanics

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Engineering

OF 12 Weaving occupations,
textile manufacturers, textile
finishers

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Manufacture of textiles, cloth-
ing, leather goods and shoes

OF 17 Production of beverages,
food and tobaco, other nutrition
occupations

Setting up, controlling, moni-
toring, maintaining machines,

technical plants or equipment

Manufacture of food and drink,
tobacco processing

MOF 4: Occupations involving the trading and sale of goods

MOFx 4a Occupations involving the trading and sale of goods

Sales occupations (retail)

OF 27 Sales occupations
(retail)

Buying/selling, acting as an

agent, acting as a cashier

Retail (not including retail of

motor vehicles)

MOFx 4b Occupations involving

Commercial employees

the trading and sale of goods

OF 28 Wholesale/retail service
occupations

Buying/selling, acting as an
agent, acting as a cashier

Retail (not including retail of
motor vehicles)

OF 30 Other commercial occupa-

tions (not including wholesale,
retail, banking)

Buying/selling, acting as an
agent, acting as a cashier

Retail (not including retail of
motor vehicles)

MOF 5: Occupations involving traffic, warehousing, transport, security, guarding

MOFx 5a Occupations involving traffic, warehousing, transport

OF 19 Goods inspectors, dis-
patch processing operators

Driving vehicles, packing,
loading, unloading, sorting,
forwarding

Retail (not including retail of
motor vehicles)

OF 32 Transport occupations

Driving vehicles, packing,
loading, unloading, sorting,
forwarding

Land transport and transport in
pipelines
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(Table 4 continued)

Main occupational field (MOF)
Extended occupational
field (MOFx)
Occupational field (OF)

Main tasks according to
the Microcensus

Main focus of the economic
sector according to 2008
Classification of Economic
Activities in the year 2010

OF 33 Aviation, shipping
occupations

Driving vehicles, packing,
loading, unloading, sorting,
forwarding

Warehousing, other transport
service providers

OF 34 Packers, warehouse
operatives, transport processors

Driving vehicles, packing,
loading, unloading, sorting,
forwarding

Post, courier and express
services

MOFx 5b Security and guarding

OF 41 Personal protection,
guards

Securing, protecting, guard-
ing/monitoring, regulating
traffic

Service providers not men-
tioned elsewhere

OF 43 Security occupations

Securing, protecting, guard-
ing/monitoring, regulating
traffic

Public administration, defence,
social security

MOF 6: Hotel, restaurant and cleaning occupations

MOFx 6a Hotel and restaurant occupations

OF 14 Bakers, pastry cooks, pro-
duction of confectionary goods

Serving, accommodating,
preparing food

Manufacture of food and drink,
tobacco processing

OF 16 Cooks

Serving, accommodating,
preparing food

Hotel and restaurant trade

OF 53 Hotel and restaurant
occupations, housekeeping

Serving, accommodating,
preparing food

Hotel and restaurant trade

MOFx 6b Cleaning and disposal occupations

OF 54 Cleaning and disposal oc-
cupations

Cleaning, removing waste,
recycling

Service providers not
mentioned elsewhere

MOF 7: Office, commercial service occupations

OF 29 Banking and insurance
professionals

Carrying out paperwork, cal-
culations and data process-
ing work, booking transac-
tions, preparing drawings

Financial services providers

OF 36 Administrative occupa-
tions in the public sector

Carrying out paperwork, cal-
culations and data process-
ing work, booking transac-
tions, preparing drawings

Public administration, defence,
social security

OF 37 Finance, accounting,
bookkeeping

Carrying out paperwork, cal-
culations and data process-
ing work, booking transac-
tions, preparing drawings

Legal and tax consultancy,
management consultancy

OF 39 Commercial office occu-
pations

Carrying out paperwork, cal-
culations and data process-
ing work, booking transac-
tions, preparing drawings

Legal and tax consultancy,
management consultancy
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(Table 4 continued)

Main occupational field (MOF)
Extended occupational
field (MOFx)
Occupational field (OF)

Main tasks according to
the Microcensus

Main focus of the economic
sector according to 2008
Classification of Economic
Activities in the year 2010

OF 40 Auxiliary office occupa-
tions, telephone operators

Carrying out paperwork, cal-
culations and data process-
ing work, booking transac-
tions, preparing drawings

Service providers not
mentioned elsewhere

MOF 8: Technical and scientific occupations

MOFx 8a IT and scientific occupations

OF 21 Engineers

Researching, preparing, con-
structing, designing of prod-
ucts, plans, programmes

Architectural and engineering
companies, technical support

OF 22 Chemiists, physicists,
scientists

Researching, preparing, con-
structing, designing of prod-
ucts, plans, programmes

Research and development

OF 38 Core IT occupations

Researching, preparing, con-
structing, designing of prod-
ucts, plans, programmes

IT and information service
providers

MOFx 8b Technical occupations

OF 23 Technicians

Setting up, controlling, moni-
toring, maintaining machines,
technical plants or equipment

Engineering

OF 24 Technical draughtsmen/
draughtswomen, related occupa-
tions

Carrying out paperwork, cal-
culations and data process-
ing work, booking transac-
tions, preparing drawings

Architectural and engineering
companies, technical support

OF 25 Surveying and mapping

Measuring, monitoring, test-
ing, checking in accordance
with stipulated procedures

Architectural and engineering
companies, technical support

OF 26 Specialist skilled
technicians

Measuring, monitoring, test-
ing, checking in accordance
with stipulated procedures

Manufacture of chemical
products

MOF 9: Legal, management and economics occupations

OF 35 Managing directors, audi-
tors, management consultants

Management, direction and
leadership activities

Legal and tax consultancy,
management consultancy

OF 44 Legal occupations

Applying and interpreting
laws/regulations/directives;
certifying

Legal and tax consultancy,
management consultancy

MOF 10: Media, humanities, soci

al science and artistic occupations

OF 31 Advertising specialists

Advertising, marketing,
public relations

Service providers not
mentioned elsewhere

OF 45 Artists, musicians

Pursuing artistic, journalistic,
entertainment activities

Art and culture, gambling

51




(Table 4 continued)

Main occupational field (MOF) Main focus of the economic
Extended occupational Main tasks according to sector according to 2008
field (MOFx) the Microcensus Classification of Economic
Occupational field (OF) Activities in the year 2010
OF 46 Designers, photographers, | Researching, preparing, con- | Freelance, scientific, technical
advertising creators structing, designing of prod- services not mentioned else-
ucts, plans, programmes where, veterinary medicine
OF 51 Journalists, librarians, Pursuing artistic, journalistic, | Education and teaching
translators, related academic entertainment activities

research occupations

MOF 11: Healthcare and social occupations

MOFx 11a Healthcare occupations

OF 47 Healthcare occupations Providing health/social assis- | Healthcare system

requiring a medical practice tance and care, providing

licence medical/cosmetic treatments

OF 48 Healthcare occupations Providing health/social assis- | Healthcare system

not requiring a medical practice tance and care, providing

licence medical/cosmetic treatments

OF 52 Body care occupations Providing health/social assis- | Other services providers
tance and care, providing mainly providing personal

medical/cosmetic treatments | services

MOFx 11b Social occupations

OF 49 Social occupations Educating, training, teaching | Education and teaching

MOF 12: Teaching occupations

OF 50 Teachers Educating, training, teaching | Education and teaching

Table 5: Structure of the 2008 Classification of Economic Activities that has been used

Devisions of the economic sectors (collated)

1 | Agriculture

Forestry

Fishing

Mining, extraction of stones and earth

Manufacture of textiles, clothing, leather goods and shoes

Manufacture of wood, wicker, basket and cork goods (not including furniture)

2
3
4
5 | Manufacture of food and drink, tobacco processing
6
7
8

Manufacture of paper, cardboard and of paper and cardboard products

9 | Manufacture of printing products, reproduction of sound, picture and data storage media

10 | Manufacture of coke and refined petroleum products

11 | Manufacture of chemical products

12 | Manufacture of pharmaceutical products

13 | Manufacture of rubber and plastic products
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(Table 5 continued)

Devisions of the economic sectors (collated)

14 | Manufacture of glass products, manufacture of ceramics, processing of stones and earth
15 | Metal production and processing

16 | Manufacture of metal products

17 | Manufacture of computer, electronic and optical products
18 | Manufacture of electrical equipment

19 | Engineering

20 | Manufacture of motor vehicles and motor vehicle components
21 | Other vehicle construction

22 | Manufacture of furniture and other goods

23 | Repair and installation of machines and equipment

24 | Energy supply

25 | Water supply

26 | Sewage, waste disposal, materials recovery

27 | Construction sector

28 | Motor vehicle trade, maintenance and repair of motor vehicles
29 | Wholesale (not including the motor vehicle trade)

30 | Retail (not including retail of motor vehicles)

31 | Land transport and transport in pipelines

32 | Shipping

33 | Aviation

34 | Warehousing, other transport service providers

35 | Post, courier and express services

36 | Hotel and restaurant trade

37 | Publishing

38 | Audiovisual media and radio

39 | Telecommunications

40 | IT and information service providers

41 | Financial services providers

42 | Insurance and pension funding

43 | Activities associated with financial and insurance services
44 | Real estate

45 | Legal and tax consultancy, management consultancy

46 | Architectural and engineering companies, technical support
47 | Research and development

48 | Advertising and market research
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(Table 5 continued)

Devisions of the economic sectors (collated)

49 | Freelance, scientific, technical services (not mentioned elsewhere), veterinary medicine

50 | Renting of mobile goods

51 | Placement and hiring of workers

52 | Travel agencies and tour operators

53 | Service providers (not mentioned elsewhere)

54 | Public administration, defence, social security

55 | Education and teaching

56 | Healthcare system

57 | Residential homes and social services

58 | Art and culture, gambling

59 | Sport, entertainment and recreation

60 | Lobbying, religious associations

61 | Repair of computers and used goods

62 | Other providers of mainly personal services

63 | Housekeeping services

54



Abstract

The BIBB-IAB qualification and occupational field projections describe the labour demand and
supply development until 2030.

The discussion paper includes the underlying data, methods and assumptions of the third
wave of the long-term BIBB-IAB Qualification and occupational field projections (QuBe
project). Taken into account in the present third wave was the increased future net immigra-
tion as a consequence of the European economic crisis. In addition, empirically founded dy-
namic interaction processes between labour supply and demand by qualifications and occu-
pations have been modelled for the first time. On the demand side, for example, the available
occupation-specific labour supply in persons and hours is taken into account when determin-
ing wages for the respective occupations. On the supply side, the advantages of the two hith-
erto applied supply models BIBB-FIT and BIBB-DEMOS have been combined in one supply
model and the wage elasticity coinciding with occupational flexibility has been estimated at
the same time.

Keywords:  Labour market, qualification, occupations, occupational fields, wage develop-
ments, long-term projection, forecast, employment, occupational flexibility, la-
bour supply, labour demand, immigration, potential hours worked

55



	Table of Contents
	Figures
	Tables
	A brief summary of the most important aspects
	Index of abbreviations
	1 Labour market projections as an instrument of policy guidance
	2 Basic principles of the QuBe Project
	2.1 Preliminary remarks
	2.2 Basic principles of the QuBe Project
	2.3 Structure of the QuBe Project
	2.4 The databases and their harmonisation
	2.4.1 Number of economically active persons and their distribution across the economic sectors
	2.4.2 Classification of the economic sectors in the 2008 Classification of Economic Activities for the survey years 1996 to 2008
	2.4.3 Determination of volume of work and potential work volume according to economic sectors and occupational fields


	3 Structural change and realised demand
	3.1 Labour demand by occupational fields and economic sectors
	3.2 Labour demand by qualification levels

	4 Labour supply by qualifications and occupational fields
	4.1 Demographics and population development
	4.2 Consideration of the results of the 2011 Census
	4.3 Qualification and occupation specific population projection
	4.4 Integration of the BIBB-FIT model into the overall QuBe model
	4.5 Development of labour force participation

	5 Occupational flexibility of the workers
	5.1 Dynamisation of change of occupation

	6 Model performance
	6.1 Possible future enhancements on the demand side
	6.2 Possible future enhancements on the supply side
	6.3 Conclusion

	7 Literature
	8 Annex
	Abstract



