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Summary and conclusions  

Accurate labour supply forecasting is important for the quality of unemployment forecasts. 
Many research institutes typically first forecast labour supply and employment and 
subsequently derive their unemployment forecast from these two underlying projections.  
 
The short-to-medium-term labour supply projections of the 14 research institutes that we 
surveyed, however, have more in common: 
 
• core of the short-to-medium-term labour supply forecasting model usually consists of a 

multiplication of population projections and projected participation rates; 
• groups are important; usually, the forecasting models are disaggregated into age and 

gender, and sometimes also according to nationality, education, or region; 
• business cycle fluctuations matter, as well; only one institute does not model the effect 

of these fluctuations on labour supply; 
• nearly all institutes incorporate the influence of policy measures on labour supply and 

pensions, and about half of the forecasting models also include the effects of taxes and 
social benefits, especially unemployment benefits; 

• the labour supply projections that result from the various models are usually manually 
adjusted, on the basis of expert opinion; 

• sometimes, alternative forecasts of labour supply components are made in addition to 
an institute’s central forecast. 

 
There are also differences in labour supply projection methods. Institutes differ, for example, 
in the way they project participation rates, in the methods they use to incorporate the effects 
of business cycle fluctuations, and the extent to which models are disaggregated. Analysing 
these differences showed that there are several trade-offs, for example: 
 
• trade-offs between structure and flexibility: imposing structure instead of using simple 

filtering techniques can enhance the forecast. However, a drawback of imposing 
structure is that the structure can be prone to the problem of misspecification of the 
relevant theoretical relationships and may therefore lead to less-accurate projections. 

• trade-offs between details and modelling ease: including more details may also enhance 
the forecast; however, it is more difficult to model them in a consistent framework. For 
example, following a detailed approach may make it difficult to link labour market 
tightness, at the macro level, to the disaggregate/micro-level components.   

 
The research institutes that participated in our expert survey do not use data on flows 
between employment, unemployment and non-participation in either their central forecasts 
or their alternative forecasts of labour supply components.  
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Although data on labour market flows have not yet been used to construct alternative 
forecasts in addition to central forecasts, our empirical analysis showed that it may be a 
promising avenue to pursue,  for several reasons: 
 
• the flows to and from non-participation are about 15 times higher than the resulting 

average absolute change in participation. Therefore, analysing labour market flow data 
sheds light on the hidden developments behind stock changes and helps us to obtain a 
better understanding of labour market developments. 

• labour market flows exhibit a cyclical pattern that differs between demographic groups. 
Moreover, cyclical changes in the various labour market flows counteract each other and 
in part cancel each other out.  Therefore, using labour market flow data may help in 
capturing the underlying cyclical movements in labour supply and improve short-term 
forecasts. 

 
In addition, our analysis of labour market flows in relation to business cycle movements 
shows that: 
 
• of the four flows to and from non-participation, those between unemployment and non-

participation are the most cyclical, as they drop during economic upswings and rise 
during downturns.1 

• groups matter: the flows between unemployment and non-participation are relatively 
more cyclical for women, and young and low-educated individuals; 

• the flows between unemployment and non-participation not only show considerable 
cyclicality for the groups that do not participate because they are discouraged from 
doing so, but also for groups that cite other reasons for non-participation, such as 
education or housekeeping. This finding implies that using survey data on non-
participation while only looking at discouragement will lead to underestimation of the 
total change in the flows. 

 
Practical lessons for CPB’s labour supply forecasts, therefore, include: 
• when producing alternative labour supply forecasts or components thereof, in addition 

to central forecasts, data on labour market from could be used, for instance in flow 
models or BVARs; 

• when modelling labour supply, a greater diversity in the types of groups may be of 
value. For example, in addition to age and gender, other distinctions could be made, such 
as in country of origin and educational attainment.  

 
 

 
1 During economic downturns, the rise of the flow from unemployment to non-participation signifies higher discouragement, 
while the rise from non-participation to unemployment is caused by a rise in unsuccessful attempts to enter the labour 
market, due to lower labour demand. 
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1 Introduction2 

Motivation 
Forecasting labour supply can be complex, especially when business cycle fluctuations are 
large. A recession may influence both short-, medium- and long-term labour supply (see e.g. 
Van den Berge et al., 2014). In times of recession, short-term labour supply may either 
decrease, increase or remain constant. It may decrease because unemployed workers stop 
searching for employment when faced with lower probabilities of finding a job due to rising 
unemployment, and a drop in vacancies, the so-called ‘discouraged worker effect.’ In 
contrast, labour supply may increase because of workers entering the labour market to 
supplement their household income when their spouse becomes or may become 
unemployed — the so-called ‘added worker effect’. Empirical research shows that labour 
supply, on average, tends to decrease during recessions, but this is not always the case.3 In 
the Netherlands, for example, labour supply remained fairly constant during the first phase 
of the Great Recession (2008−2011), while it increased during the second (2011−2014), and 
decreased again in 2013 and 2014, the tail end of the recession. 
 
From our experience in making short-term forecasts, business cycle fluctuations may go 
hand in hand with relatively large fluctuations and unpredictable labour supply movements. 
This makes it difficult to forecast labour supply and, since unemployment depends on labour 
supply, this is also true for forecasting unemployment. Thus, to improve short-term forecasts 
of the unemployment rate, a good understanding of the relationship between labour supply 
and business cycle fluctuations is useful. 
 
Therefore, the aim of this study is twofold: 
 
1. Improving our short-term forecasts of labour supply. 
2. Improving our understanding of the relationship between labour supply and business 

cycle fluctuations. 
 
Research method 
To achieve our first aim, we constructed an overview of short-term labour supply forecast 
practices by several international institutes, so that we could learn from them. Such an 
overview not yet existed, therefore, we held a survey among international experts. 
 
To achieve our second aim, we performed a descriptive analysis of the relationship between 
labour market flows and their respective business cycle and labour market indicators. 
Although the literature contains many studies on the relationship between labour supply and 
business cycle movements, to the best of our knowledge, such a descriptive analysis had not 
been conducted before.  

 
2 New version 24 March 2017: pages 13, 16, 18  and 24  ETLA information update. 
3 See e.g. the study by Duval et al. (2011), who analyse participation rates in 30 countries over the 1960−2008 period. They 
find a negative effect of severe and very severe downturns on the aggregate participation rate, although they do not find a 
statistical significant effect for moderate downturns. 
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In the past, the relationship between labour participation and the business cycle at the micro 
level, using individual data, has been analysed extensively,4 as well as that between labour 
participation and the business cycle on regional and national levels, using stock data.5 The 
use of flow data in analysing such a relationship is less common. Usually, flow data are used 
to analyse unemployment,6 although Den Butter (1998) analyses employment, as well.  
 
Using gross labour flows between the three labour market states (employment, 
unemployment and non-participation) sheds light on developments behind stock changes. 
This helps us to obtain a better understanding of labour market developments. Eventually, 
labour market flows may be used for making alternative forecasts of labour supply or its 
components, in addition to CPB’s central forecast. 
 
Data 
In this study, we used data on gross quarterly labour market flows from Statistics 
Netherlands (CBS), on the period from 2003-II to 2016-I. The flows are based on survey data 
and are scaled up by CBS to represent national flows. The flows represent the number of 
individuals that change from one of the three labour market states (employment, 
unemployment and nonparticipation) to another, within a given quarter. Data on these 
changes are available for the total population aged between 15 and 75, as well as separately 
for men, women, three age groups (15−25, 25−45, 45−75) and three education levels (low, 
medium and high). Data on cross classifications, such as ‘young and highly educated’, are not 
available.  
 

Reader’s guide 
The outline of the report is as follows. Section 2 provides an overview of the forecasting 
methods for short-term labour supply by several international institutes. The overview 
shows large differences in, for example, the trade-off between modelling structure and 
flexibility, and details and modelling ease. Some institutes use alternative models to check 
their central labour supply forecast, which may be useful for CPB in developing alternative 
models to check the central forecast. Section 3 starts with a brief literature overview of both 
theoretical and empirical studies on the relationship between labour supply and the business 
cycle. Finally, Section 4 presents a descriptive analysis of the relationship between labour 
market flows and their respective business cycle and labour market indicators. We found 
substantial differences in the flows between demographic groups (e.g. age groups and 
education levels), and conclude that using data on gross labour market flows may be useful 
for developing alternative models to check our central forecast. 
 
 
 

 
4 A brief discussion of the literature can be found in Gong (2011), and some recent examples include Triebe (2015), Starr 
(2014) and a Dutch study by The Netherlands Institute for Social Research (Merens and Josten, 2016). 
5 See, for example, a literature overview of regional labour participation studies by Elhorst (1996), a multi-country study on 
regional labour participation using both regional and national data by Elhorst and Zeilstra (2007), a multi-country study on 
labour market adjustment by Decressin and Fatás (1995) and similar study on the Netherlands (Broersma and Van Dijk, 
2002) and a recent international study on female labour participation by Thévenon (2013). 
6 See, for example, Gomes (2012), as well as a study comparing four European countries (Burda and Wyplosz, 1994), and 
a recent Dutch study (Loon, Loog, Van der Horst and Souren, 2014). 
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2 Labour supply forecasting in practice 

2.1 Introduction 

To date, no overview was available on how European institutes are forecasting labour 
supply. Therefore, and in order to learn from the experiences of other institutes, we held a 
survey among international experts (see list in Section 2.8). The survey was sent to members 
of the Association of European Conjuncture Institute (AIECE), who are involved in short-term 
macroeconomic forecasting. In addition, the survey was sent to the Institute for Employment 
Research (IAB), whose projections of labour supply are used as a baseline projection by 
some members of AIECE, and to the Dutch Central Bank (DNB). The following institutes were 
analysed based on survey responses: AP (Association Prometeia; Italy); CPB (CPB 
Netherlands Bureau for Economic Policy Analysis; Netherlands); DNB (Dutch Central Bank; 
Netherlands); DØRS (Danish Economic Council; Denmark); ETLA (Research Institute of the 
Finnish Economy; Finland); FPB (Federal Planning Bureau; Belgium); IAB (Institute for 
Employment Research; Germany); IFW (Kiel Institute for the World Economy; Germany); 
KOF (Swiss Economic Institute; Switzerland); NIER (National Institute of Economic 
Research; Sweden); NIESR (The National Institute of Economic and Social Research; United 
Kingdom); RWI (Leibniz Institute for Economic Research; Germany); SN (Statistics Norway; 
Norway); WIFO (The Austrian Institute of Economic Research; Austria). 
 
The information presented here is based on the respondents’ answers in interviews over the 
telephone, as well as on literature and information gathered by e-mail. Moreover, all survey 
respondents were asked to review the final draft of the tables in Section 2.3.3 and the more 
elaborate description of the forecasting models in Section 2.4 of this report and check them 
for correctness.  
 
Almost all institutes have in common that the core of their short-term to medium-term 
labour supply forecasting model exists of a multiplication of population projections and 
projected participation rates. Another commonality is a breakdown of the model into 
different groups; notably age and gender and sometimes nationality, education or region. 
Nearly all institutes include the influence of pension reforms on projected labour supply to 
account for the rising participation rate of older workers. Furthermore, about half of the 
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institutes include the effects on labour supply caused by policy measures related to taxation 
and social benefits.7 
 
In contrast, institutes vary widely in how they project their participation rates. There is also 
extensive variation in the way institutes take account of business cycle fluctuations and 
labour market tightness in their labour market projections. However, almost all institutes 
explicitly take account of the influence of business cycle fluctuations on projected labour 
supply. This is relevant, since forecasting labour supply is especially complex during large 
business cycle fluctuations. 
 
The outline of this section is as follows. An overview of the concepts and definitions used is 
presented in Section 2.2. Section 2.3 contains an overview of the labour supply forecast for 
all institutes included in the current study, and discusses trade-offs between characteristics 
of projection methods. More in-depth information on the various forecasting methods of 
each institute is included in Section 2.4. Section 2.5 contains the summary and conclusions. 
The names of the international experts who participated in the survey are listed in Section 
2.7. Section 2.8 contains the questionnaire as it was sent to the participating international 
experts in preparation of the telephone interview. 

2.2 Glossary of concepts and definitions 

As interpretation of the various terms may differ between institutes, this section provides a 
list of the various definitions. A number of the terms are illustrated in Figure 2.1.  
 
Administrative unemployment 
See registered unemployment. 
 
Equilibrium labour supply 
Labour supply that would result when the economy is in equilibrium and the output gap on 
the labour market is closed. 
 
Equilibrium unemployment 
Unemployment that would result when the economy is in equilibrium and the output gap on 
the labour market is closed. 
 
Eurostat unemployment 
Eurostat unemployment is unemployment according to the definition by Eurostat. Eurostat 
uses the ILO definition (see ILO unemployment) and makes it more specific, for example, by 
specifying age (15–74 years old).  
 
Hidden reserve 
The hidden reserve is the number of people of working age who do not have a job and would 
like to work, but are discouraged to enter the labour market due to an unfavourable labour 

 
77 Social benefits includes all benefits under the social security system. Institutes that incorporate the influence of social 
benefits on labour supply usually include at least that of unemployment benefits. 
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market situation. If the economy is in a situation of full employment, the hidden reserve is 
zero. See Figure 2.1. 
 
ILO unemployment 
ILO unemployment is unemployment according to the definition by the International Labour 
Organization (ILO). It is usually determined by a survey.8 ILO unemployment relates to 
persons above a specific age. A person is considered unemployed if he/she is without work, 
currently available for work and seeking work, that is, if he/she has taken specific steps in a 
specific, recent period to seek paid employment or self-employment. 
 
Labour participation 
Sum of employed and unemployed persons. 
 
Labour participation rate 
Sum of employed and unemployed persons divided by the working-age population. 
 
Labour supply 
Sum of employed and unemployed persons. 
 
Participation gap 
Actual participation (i.e. number of employed and unemployed individuals) minus structural 
participation. 
 
Potential labour supply 
The potential labour supply as estimated by several institutes included in this study is equal 
to the labour supply that would result when the economy would be in a situation of full 
employment. Note that, according to this definition, the size of the potential labour supply is 
not equal to the number of working-age people. Potential labour supply does not include 
working-age persons who do not want to work for reasons other than the labour market 
situation. In other words, it excludes people who, for example, are pursuing a full-time 
education, are early retirement recipients, or are disabled. See Figure 2.1.  
 
Potential participation rate 
Potential labour supply divided by the working-age population. 
 
Registered unemployment 
Registered unemployment is based on administrative data. Registered unemployment is 
equal to the number of persons registered as being unemployed with the national register of 
the public employment services of each country. Whether or not a person is registered as 
being unemployment depends on the national rules and definitions, which differ between 
countries (see Eurostat, 2006).  
 
  

 
8 The Labour Force Survey (LFS) by Eurostat uses the ILO definition and makes it more specific, for example, by specifying 
age (15–74 years old). 
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Structural participation 
The number of individuals that would participate (i.e. employed plus unemployed) if the 
output gap on the labour market is equal to zero.  
 
Structural participation rate 
The number of individuals that would participate (i.e. employed plus unemployed) if the 
output gap on the labour market is equal to zero divided by the working-age population. 
 
Unemployment gap 
Actual unemployment minus equilibrium unemployment. 
 
Working-age population 
Number of working-age persons, usually the population aged between 15 and 74 or 15 and 
64. 
 
Figure 2.1 Relation between labour market concepts (adapted from Figure 1 in Graff et al., 2013) 

 

2.3 Overview 

This section provides a broad overview and brief discussion of forecasting methods 
currently used by various institutes to project short-term labour supply (Sections 2.3.1 and 
2.3.2). It also contains overview tables with more details on forecasting methods, variables 
that influence the labour supply forecast (e.g. labour market tightness and policy measures), 
data used and types of forecasting error analysis (Section 2.3.3). As a rule, medium- and 
long-term labour supply forecasting models are discussed only when this is necessary for 
understanding short-term forecasts. 
 
More in-depth information on the different forecasting methods of each institute can be 
found in Section 2.4. 
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2.3.1 Short-term labour supply forecasting models: in brief 

Most institutes included in this rapport first forecast labour supply and employment and 
then determine projected unemployment by subtracting employment from labour supply. 
Exceptions are the institutes ETLA, DØRS, IAB, KOF and WIFO. IAB and KOF first construct a 
potential labour population projection and then use this as one of the inputs to project both 
employment and unemployment, the sum of which equals projected labour supply. ETLA 
first makes a GDP forecast and then uses this forecast and projected population to forecast 
labour supply.9 DØRS and WIFO project employment and unemployment and subsequently 
the sum of both projections equals their labour supply forecast. For details see Table 2.1.10 
 
Common model format 
Usually, the core of the short-to-medium-term labour supply forecasting model exists of a 
multiplication of a population projection and projected participation rates. The only 
exceptions are DØRS and WIFO. DØRS projects employment and unemployment by assessing 
short-term indicators and policy measures. WIFO projects total labour supply in the short-
term by trend extrapolation of employment and unemployment.11 
 
Participation rates projections 
Though almost all institutes use projected participation rates, institutes differ in the way 
they project participation rates: 
 
• Three institutes (AP, DNB and NIESR) base their extrapolation of participation rates on 

error correction models.  
• Three institutes (CPB, FPB and NIER) use an extrapolation of filtered historical 

participation rate time series. NIER uses this extrapolation for all age groups, while CPB 
and FPB use it for the younger age groups only. 

• Two institutes (IAB and KOF) base their extrapolation of participation rates on logistic 
regression models. In addition, two institutes (IFW and RWI) base their projection 
indirectly on logistic regression models, since they use IAB’s projection as their baseline 
projection. 

• Two institutes (CPB and FPB) use a cohort model to project the participation rate of 
older age groups. In a cohort model, the labour participation rate of individuals at a 
certain age is allowed to vary between cohorts. 

• SN uses a logit model to project participation rates. ETLA uses a constant labour supply 
elasticity of the working age population (15–64 years of age) for projection years. 

• Finally, to project the participation rates of individuals aged 60 and over, FPB uses a 
bottom-up approach based on administrative data on transitions between the labour 
supply of different groups into disability or pension. 

 

 
9 ETLA’s main focus is to provide information to Finnish firms. Important variables in their forecast are therefore, for 
example, production per industry, export competiveness per industry and profitability of firms per industry, which are 
calculated by ETLA’s input–output model. Since the labour supply forecast is not their main focus, its projections are less 
detailed. 
10 SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model 
MOSART, this section focuses on MODAG. 
11 In their long-term projections, however, DØRS and WIFO do calculate projected labour supply by multiplying projected 
participation rates by the population projection. 
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For details, see Table 2.2. and Section 2.4. 
 
Population projection 
Population projections are usually obtained from the national statistical offices. Exceptions 
are those by FPB, IAB and KOF, who all make their own population projections.12 For details, 
see Table 2.2. and Section 2.4. 
 
Business cycle and labour supply 
All institutes take account of the effect of business cycle fluctuations by either explicitly 
modelling these effects or by adjusting their labour supply forecast using expert judgement 
based on, for example, recent data and labour market indicators. 
Four institutes (IAB, IFW, KOF and RWI) use the concepts of potential participation and 
hidden reserve in their labour supply forecast. Of these four institutes, IAB and KOF forecast 
labour supply by projecting employment and unemployment using, among other things, 
potential participation, business cycle indicators and labour market variables. The other two 
institutes (IFW and RWI) forecast labour supply by subtracting the hidden reserve from the 
potential labour supply, where the hidden reserve depends, among other things, on labour 
market tightness. 
 
Two of the three institutes (AP and DNB) that use error correction models to forecast 
participation rates let their participation rates depend on an unemployment measure to 
account for labour market tightness. The third institute (NIESR) does not  
explicitly model the relation between participation rates and labour market tightness. 
However, if in their model participation rates deviate from the trend after a macroeconomic 
shock, then these rates will converge towards their trend after a few years. 
 
Two institutes (CPB and DØRS) use the concept of participation gap in their labour supply 
forecast. The speed at which this participation gap will dissolve, depends, among other 
things, on the gap between actual unemployment and equilibrium unemployment, and 
expert judgement.13 
 
In ETLA’s short-term forecast, labour supply depends on macroeconomic development, 
measured by changes in GDP. SN lets its participation rate depend on unemployment and 
other macroeconomic variables. 
 
Finally, FPB and WIFO do not explicitly model a link between labour market tightness and 
labour supply in their short-term forecast. FPB’s model does not contain such a link, because 
it is difficult to relate labour market tightness at macro level to the disaggregate/micro-level 
components of their model. WIFO, does not link labour market tightness to labour supply in 
their short-term forecast, but does so for the medium term. 
 
For details, see Table 2.5 and Section 2.4. 
 

 
12 SN is the statistical office of Norway and also makes its own population forecast. 
13 In addition, in the CPB model, the change in the participation gap also depends on unemployment changes. 
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Hysteresis 
Although the labour supply forecast of all institutes depends on business cycle fluctuations, 
most institutes do not incorporate hysteresis effects of business cycle fluctuations. However, 
CPB and NIESR may allow for a permanent withdrawal of older workers from the labour 
market due to a particularly severe recession. However, in the very long term, individuals 
who withdrew from the labour market in certain cohorts, will be replaced by others in 
younger cohorts and participation rates adjust to their structural levels. SN allows the effects 
of fiscal policy measures on labour supply to depend on the level of unemployment. Finally, 
RWI allows for hysteresis via an increase in equilibrium unemployment. 
 
For details, see Table 2.9 and Section 2.4. 

Policy measures 
Almost all institutes take account of the influence of policy measures on projected labour 
supply, provided that the expected effect on labour supply is sufficiently large. 
 
In their short-term forecasts, nearly all institutes allow for the influence of pension reforms 
on labour supply. Twelve institutes adjust their baseline forecast to account for pension 
reforms. One institute (NIESR) implicitly incorporates the effect of the ongoing rise of the 
pension entitlement age in the ongoing rise of the participation rate of older workers. 
 
About half of the institutes include the effects of tax policy measures on projected labour 
supply, and the fraction of the institutes that account for the effects of social benefit policy 
measures is slightly larger. Moreover, about a quarter of the institutes take account of 
changes in active labour market programmes (ALMP).14  
 
For details, see Table 2.6 and Section 2.4. 
 
Other factors: immigration, final data and expert judgement 
Nearly all institutes take account of the influence of immigration on labour supply, in their 
short-term forecast, through its influence on the working-age population. In addition, about 
half of the institutes adjust their projected participation rates to account for immigration. 
Generally speaking, the institutes take deviating participation rates of asylum seekers into 
account; although one institute adjusts their projected participation rates to allow for 
deviating participation rates of labour immigrants. 
 
Almost all institutes use expert judgement to adjust their labour supply forecast. This expert 
judgement is usually based, among other things, on recent final labour market data. 
 
For details, see Table 2.7 and Section 2.4. 
 
  

 
14 If individuals participate in an ALMP, they are no longer participating in the labour market. 
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Groups: aggregation level and demographic variables 
Except for WIFO, all institutes include the effects of demographic change on projected short-
term labour supply. As mentioned earlier, usually, the core of the short-to medium-term 
labour supply forecasting model consists of the multiplication of population projections and 
projected participation rates.15 This multiplication is usually done for various population 
sub-groups (mostly age groups by gender). Some institutes also disaggregate the population 
according to region (FPB), nationality (IAB, IFW, KOF, RWI and WIFO), education (SN), or 
origin (NIER).  
 
The number of sub-groups included in the short-term labour supply projection models 
varies widely across institutes and ranges from one to several hundreds. Six institutes (AP, 
DNB, DØRS, ETLA, NIESR and WIFO) have one or two groups in their short-term model. Six 
institutes (CPB, IAB, IFW, KOF, SN and RWI) include between 10 and 50 groups, while two 
institutes (FPB and NIER) have more than a hundred groups. 
 
For details, see Tables 2.3 and 2.4 and Section 2.4. 
 
Survey versus registered data on unemployment 
Almost all institutes use survey data on unemployment in their labour supply models. The 
only two exceptions are DØRS and FPB. However, though FPB uses only administrative data 
in its model, it does use survey data to check the plausibility of the trend evolution in 
administrative-based participation rates. 
 
Three institutes use only survey data on unemployment in their model (AP, ETLA, and SN). 
Seven institutes (CPB, DNB, IAB, IFW, NIER, NIESR and WIFO) use survey data on 
unemployment as the main input for modelling, while both ILO unemployment and 
administrative unemployment are forecasted. KOF and RWI use administrative data on 
unemployment as the main input for modelling, while they forecast both ILO unemployment 
and administrative unemployment. 
 
For details, see Table 2.8 and Section 2.4. 
 
Forecasting error analysis 
All institutes compare recent final data on labour supply with their forecast. In addition, four 
institutes (AP, FPB, KOF and WIFO) have recently done a more detailed analysis of their 
forecasting errors of labour supply or its components. Whereas ETLA publishes the average 
median and median absolute forecasting errors of unemployment in each forecast. 
 
For details, see Table 2.10 and Section 2.4. 
 
Instruments 
Five institutes use instruments to check their central forecast of labour supply and/or its 
components, or are planning to do so in future.  

 
15 WIFO uses demographic change in their long-term projections of labour supply only. WIFO then disaggregates its 
population into age groups, per education level for each gender. 
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As an alternative forecast for employment, DNB applies a simple error correction framework 
that relates changes and levels of private sector employment to changes and levels of hours 
worked in temporary jobs and the number of dismissal applications.  
  
CPB and FPB both use a leading indicator model to check the plausibility of the employment 
forecast. Furthermore, CPB currently is exploring the possibilities of making an alternative 
forecast of labour supply or its components in addition to the central forecast. More 
specifically, Bayesian Vector Autoregression (BVAR) models are considered. 
 
KOF developed a large BVAR forecast of the production side of the Swiss economy. This 
model is currently extended to incorporate employment forecasts, per industry, to enable 
comparison with its employment projections . Short-term employment and unemployment 
forecasts are also compared with simple indicator-based projections. 
NIER uses both VAR and BVAR models to make alternative employment projections in 
addition to its central forecast. SN produces alternative scenario projections, among other 
things, for labour supply, depending on demographic factors such as net migration. 
 
Finally, WIFO constructs alternative forecasts in addition to its central forecasts on 
employment, such as employment by sector (using a dynamic econometric input-output 
model) or by occupation.  
 
For details, see Section 2.4. 
 
2.3.2 Discussion 

This sub-section contains a brief discussion of the various short-term labour supply 
forecasting methods, and presents an overview table (Table 2.1). This overview table shows 
whether or not there is a relationship between the method used to project participation 
rates and other characteristics of the short-term labour supply forecasting method. More 
specifically, we try to pinpoint trade-offs between various characteristics of the labour 
supply forecasting methods.  
 



18 

Table 2.1 Overview and variables used in the short-term forecast 

Institute Projection of 
participation 
rates  
using  
(a) 

Forecast of 
 
 
 
(b) 

Resulting 
variable 
 
 
(b) 

Group 
numbers/ 
types  
 
 
(c) 

Labour market  
tightness 
included 
 
(d) 

Hysteresis 
included 
 
 
(d) 

Policy 
measures 
included 
in areas  
(e) 

        
AP (Italy) ECM L,E U 2/G Y Y p,t,b 
CPB (Netherlands) FIL/CM L,E U 26/A,G Y (Y) p,t,b 
DNB (Netherlands) ECM L,E U 1 Y N p 
DØRS (Denmark) N E,U L 1 Y N p,t,b 
ETLA (Finland) O GDP/POP L,E,U 1 Y N p,t,b 
FPB (Belgium) FIL/CM/O L,E U 366/A,G,R N N p,b 
IAB (Germany) LOG pot.L E,U 48/A,G,N Y N p,t,b,a 
IFW (Germany) LOG_B L,E U 48/A,G,N Y N p,t,a  
KOF (Switzerland) LOG pot.L E,U 16/A,G,N Y N p,b 
NIER (Sweden) FIL L,E U 480/A,G,N Y N p,t,b,a 
NIESR (United 
Kingdom) 

ECM L,E U 2/A (Y) (Y) (p) 

RWI (Germany) LOG_B L,E U 48/A,G,N Y Y p,a 
SN (Norway) O L,E U 45/A,G,E Y Y p,t,b  
WIFO (Austria) N E,U L 2/A (Y) (Y) p,a 
 
(a) FIL: filtering techniques; CM (cohort model); ECM (error correction model); LOG: logistic regression; LOG_B: baseline projection 
based on logistic regression by IAB; O (other model); OLS (ordinary least squares); N (not in short-term model). 
(b) L: labour supply; E: employment; U: unemployment; pot.L: potential labour supply; GDP: gross domestic product; POP: 
population. 
(c) A: age; E: education level; G: gender; N (not in short-term model); NAT: nationality or origin; R: region  
(d) Y: if a variable is explicitly modelled; (Y); parenthesis are used if effects are included in the forecast but not explicitly modelled ; 
N: if effects are not included. 
(e) p: pension, t: taxes, b: social benefits, a: active labour market programmes; parenthesis are used if effects are included in the 
forecast but not explicitly modelled. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 

 
Trade-off: structure versus flexibility 
First of all, the various methods to project labour participation rates show a trade-off 
between structure and flexibility. Simple filtering techniques impose the least structure and 
are therefore the most flexible. They do not impose theoretical relationships and let the data 
speak for themselves. Moreover, it is relatively straightforward to use filtering techniques for 
a large number of sub-groups. However, if we have a theoretical notion of which variables 
are relevant to project labour participation rates, we can impose structure on the labour 
participation rate projection by including these explanatory variables to improve the 
forecast. Since simple filtering techniques do not allow for the inclusion of explanatory 
variables, other techniques, such as error correction and logistic models, are needed.1617 In 
both error correction and logistic models, it is possible to include explanatory variables. 
Another way to impose structure on the labour participation rate projection is to use a 
cohort model, where it is specified how labour participation rates per age group differ across 
cohorts.  
 
The advantage of imposing structure on the forecast of labour participation rates is that if 
the structure is correct, it enhances the forecast. However, a drawback of imposing structure, 
either by including explanatory variables or by implementing a cohort model, is that the 

 
16 Note that filtering techniques also have other drawbacks, most notably that of the filtered trend being very sensitive to the 
final data points, the so-called ‘endpoint problem’. 
17 Note that more complex filtering techniques, such as Kalman filters, allow for the inclusion of explanatory variables. 
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structure can be prone to misspecification of the relevant theoretical relationships. In that 
case, imposing a misspecified structure may lead to less-accurate projections.  
 
Other ways to impose structure on the labour supply forecast is by adjusting it for changes in 
policy measures. Adjusting for policy changes can improve the forecast. However, 
determining the precise effects of policy changes on projected labour supply is difficult. The 
same holds for determining the effects of former policy changes on past labour supply. The 
reason being that it is difficult to disentangle the effects of policy changes and other factors 
on past labour supply, because such effects cannot be measured ex post, but only estimated 
ex ante. Nonetheless, almost all institutes adjust their labour supply forecast for policy 
changes. Since it is difficult to determine the precise effects of policy changes on labour 
supply, institutes usually only adjust their labour supply forecast in case of major policy 
changes. Examples of such policy changes are changes in pension schemes (e.g. the pension 
entitlement age) and major changes in the areas of taxation and social welfare benefits. In 
those cases, the effect of major policy changes on future labour supply are generally 
estimated outside the labour supply projection model, for example using micro-simulation 
models or spreadsheets containing several rules of thumb. 
 
Trade-off: details versus modelling ease 
Another trade-off that can be seen in Table 2.1 is the one between including more details and 
modelling ease. For example, it is important to model the labour participation decision of 
older workers, because those are subject to change. An interesting way of doing this, is by 
applying a detailed bottom-up approach. This approach uses administrative data on 
transitions between the labour supply of various groups into disability or pension, to 
construct participation rates of individuals aged 60 and over. However, a drawback of this 
detailed approach is that it is difficult to model the link between labour market tightness at 
the macro level to the disaggregate/micro level components. Therefore, a detailed approach 
with respect to the labour participation of older workers may cause difficulties in modelling 
the relation at the aggregate level between labour market tightness and labour supply. 
 
Another example is that of including education in the labour supply forecasting model. 
Although educational attainment is known to influence labour supply, including the 
education decision in the labour supply forecasting model is complex. A prerequisite is the 
availability of a forecast of the development of educational attainment of the population by 
age groups, over time. Only two institutes have population forecasts by gender, age and 
education level at their disposal, and use this to forecast long-term labour supply (WIFO) and 
both short- and long-term labour supply (SN).18 
 
2.3.3 Overview tables 

Tables 2.2 and 2.3 contain a brief description of the different forecasting methods currently 
used by various institutes to project labour supply. Tables 2.4 and 2.5 show information on 
the aggregation level of the model, and on whether − and if so, how − demographic variables 
play a role in the models. The influence of macroeconomic variables and those on labour 

 
18 Statistics Norway (SN) produces their own population forecast. 
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market tightness on the labour supply forecast and whether or not hysteresis is included in 
the model can be found in Tables 2.6 and 2.10. The policy measures and other factors that 
influence labour supply forecasts are described in Tables 2.7 and 2.8. Finally, Table 2.11 
contains information on the data used to measure unemployment and the extent to which 
institutes recently analysed their forecasting errors about labour supply.  
 
For a more elaborate description of each institute’s forecasting model, see Section 2.4. 
 
Table 2.2 Short-term labour supply forecast: directly forecasted or derived from results 

Institute Forecast of Resulting variable Brief description 
    
AP (Italy) Labour supply; 

Employment 
Unemployment Forecasts are made for labour supply and 

employment, from which subsequently 
unemployment is derived. 

CPB (Netherlands) Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. 

DNB (Netherlands) Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. 

DØRS (Denmark) Employment; 
Unemployment 

Labour supply Forecasts are made for employment and 
unemployment, from which subsequently labour 
supply is derived for the first three projection years. 
In the long run, equilibrium unemployment is 
determined by demography and structural reform. 
Hence, employment is the resulting variable in the 
long run. 

ETLA (Finland) GDP,  
working-age 
population 

Labour supply, 
Employment, 
Unemployment 

Forecasts are made for labour supply and 
employment, using GDP forecasts. Subsequently, 
unemployment equals labour supply minus labour 
demand. 

FPB (Belgium) Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. The forecast for the 
current year uses a slightly different approach: 
most recent quarterly final data are used to 
calibrate employment and unemployment and the 
derived labour supply. 

IAB (Germany) Potential labour 
supply 

Employment, 
Unemployment 

Forecasts are made for employment and 
unemployment, using potential labour supply as 
one of the inputs. 

IFW (Germany) Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. 

KOF (Switzerland) Potential labour 
supply 

Employment, 
Unemployment 

Forecasts are made for employment and 
unemployment, using potential labour supply as 
one of the inputs. 

NIER (Sweden) Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. 

NIESR (United 
Kingdom) 

Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. 

RWI (Germany) Labour supply; 
Employment 

Unemployment Forecasts are made for labour supply and 
employment, from which subsequently 
unemployment is derived. 

SN (Norway) (a) Labour supply, 
employment 

Unemployment 
 

SN’s macroeconomic model (MODAG) is modified 
to allow for labour market heterogeneity across 5 
educational levels. This modified version of 
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MODAG provides forecasts for population, 
employment and unemployment, by educational 
level and macroeconomic development. For a 
description of labour supply forecasting in 
MODAG, see Table 2.3 below. 

SN (Norway) (a) Population forecast, 
transition probabilities 

Labour supply both 
by level and field of 
education 

Supply of labour (both by level and field of 
education) is projected by the dynamic 
microsimulation model MOSART. The labour 
supply by level and field of education is compared 
with labour demand by level and field of education. 
The resulting variables give an indication of 
direction and size for future imbalances, but do not 
indicate unemployment because the different 
mechanisms that tend to counteract future 
imbalances are not included. 

WIFO (Austria) Employment, 
Unemployment 

Labour supply Forecasts are made for employment and 
unemployment, from which subsequently labour 
supply is derived. 

 
(a) SN uses two models to forecast labour supply, the macroeconomic model MODAG and the microsimulation model MOSART. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 

 
Table 2.3 Short-term labour supply forecast: brief description 

Institute Brief description 
  
AP (Italy) Labour supply is determined by multiplying projected population by projected participation rates. The 

participation rates are projected using a vector error correction model. 
CPB (Netherlands) Labour supply is determined as the sum of structural participation, policy measures and the 

participation gap. The structural participation rates are projected using different approaches for 
different age groups; (i) for individuals aged between 15 and 54, an extrapolation of filtered historical 
time series is used; (ii) for individuals aged 55 and over, a cohort model is used, where the labour 
participation rate of individuals at a certain age is allowed to vary between cohorts. 

DNB (Netherlands) Labour supply is determined by multiplying projected population by projected participation rates. The 
projections of the participation rates are made using an error correction model.  

DØRS (Denmark) In the short run, labour supply is determined as the sum of employment and unemployment. Both 
employment and unemployment are forecasted, based on assessments of various short-term 
indicators and policy measures. In the medium and long term, it is assumed that employment and 
unemployment gradually adjust to the structural levels. Their structural levels are obtained by using 
the equilibrium unemployment rate on the level of the structural labour force. The structural labour 
force is determined by combining estimates of age-contingent participation rates with a demographic 
projection of the Danish population. 

ETLA (Finland) First, a GDP forecast is made using a macroeconomic model. The labour demand is determined by 
its elasticity in relation to GDP. The labour supply forecast is based on two explanatory variables, 
namely the labour supply elasticity in relation to GDP and the labour supply elasticity of the working 
age population (15–64 years of age). Subsequently, unemployment equals labour supply minus 
labour demand. 

FPB (Belgium) Labour supply is determined by multiplying projected population by projected participation rates. The 
participation rates are projected using different approaches for different age groups; (i) for individuals 
aged between 15 and 39, an extrapolation of filtered historical time series is used; (ii) for individuals 
aged between 40 and 59, a cohort model is used, where the labour participation rate of individuals at 
a certain age is allowed to vary between cohorts; (iii) for individuals aged 60 and over, a bottom-up 
approach is used on the basis of administrative data on transitions between the labour supply of 
various groups into disability or pension. 

IAB (Germany) First, potential labour supply is determined by multiplying projected population by participation rates 
consistent with full employment. Next, employment and unemployment are forecasted using a 
macroeconometric model, where potential labour supply is one of the inputs.  

IFW (Germany) Labour supply equals potential labour supply minus the hidden reserve. Potential labour supply and 
the hidden reserve are both determined by (i) the baseline projections by IAB and (ii) adjustments by 
IFW to those baseline projections. The adjustments are made at the aggregate level (on the totals of 
potential labour supply and the hidden reserve).  

KOF (Switzerland) First, potential labour supply is determined by multiplying projected population by participation rates 
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consistent with full employment for 16 population groups. For each group, participation rates are 
estimated using predictions from non-linear participation models, relating past trends and business 
cycle movements to observed changes in participation rates within each population group. Potential 
participation rates are the predictions from these models evaluated at the past peak of the business 
cycle indicator. Aggregating these group-specific predictions, employment and unemployment are 
then forecasted using a medium-scale macroeconometric model, where potential labour supply is 
one of the inputs.  

NIER (Sweden) First, a baseline projection of labour supply is made to account for trend changes in labour supply 
due to, for example, demographic developments. These baseline projections are calculated by 
multiplying projected participation rates by projected population. Next, the baseline projections are 
adjusted to account for changes in labour supply due to, among other things, business cycle 
movements and announced policy changes. 

NIESR  
(United Kingdom) 

Labour supply is determined by multiplying projected population by projected participation rates. The 
participation rates are projected using an error correction model. 

RWI (Germany) Labour supply equals potential labour supply minus the hidden reserve. Potential labour supply and 
the hidden reserve are both determined by (i) the baseline projections by IAB and (ii) adjustments by 
RWI to those baseline projections. The adjustments are made at the aggregate level (on the totals of 
potential labour supply and the hidden reverse). 

SN (Norway) Labour supply is determined by multiplying projected population by participation rates, in both the 
MODAG and MOSART models. In the MOSART model, participation rates are assumed to stay 
constant at the level observed as an average for the last five years, by age, gender, and level and 
field of education. In the MODAG model, participation rates for the five aggregate groups per level of 
education may depend on unemployment rates and wages. However, the distribution of 
unemployment over the five main groups is exogenous in the MODAG version. In MODAG, the 
participation rates are projected using a logit model, where participation rates depend on 
unemployment and after-tax wages. 

WIFO (Austria) The labour supply forecast is part of the regular quarterly economic forecast by WIFO. Employment 
and unemployment are projected by analysing respective time series and accounting for the overall 
macroeconomic development, as well as other institutional factors affecting labour supply in the short 
run, using expert judgement and considering several sub-groups (e.g. employment of foreign workers 
and employment in the production sector). 

 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 

 
Table 2.4 Short-term labour supply forecast and aggregation level  

Institute Aggregation level Brief description 
   
AP (Italy) aggregated The model is aggregated; there is no disaggregation into age groups, although a 

distinction is made between male and female labour supply. As a result, the 
model contains two groups. 

CPB (Netherlands) disaggregated The model is disaggregated into groups, according to gender and age (5-year 
classes for individuals aged 15 to 74 and one class for individuals aged 75 and 
over). As a result, the model contains 2*13=26 groups. 

DNB (Netherlands) aggregate The short-term model is aggregated; there is no disaggregation into age group or 
gender. In contrast, the long-term projections are based on a disaggregate 
approach, using age groups (5-year classes) for each gender. As a result, the 
long-term model contains 24 groups. 

DØRS (Denmark) aggregated/ 
disaggregated 

In the short term, labour supply is determined at the aggregate level. When 
estimating the participation gap, the model is disaggregated into age groups (1-
year age groups) for each income transfer group (16 classes). The model is not 
disaggregated according to gender. As a result, the model contains 55*15 + 1= 
826 groups (the outlier being a residually defined group that is not disaggrated 
into age groups). 

ETLA (Finland) aggregated The model is aggregated; there is no disaggregation into sub-groups. The model 
contains 1 group. 

FPB (Belgium) current year: 
aggregated; 
thereafter: 
disaggregated 

The forecast for the current year is calibrated on most recent national level data 
on employment and unemployment; subsequently, forecasts are made using 
data per age (1-year age classes), per region (Brussels, Flanders, Wallonia) for 
each gender. As a result, the model contains 61*3*2= 366 groups.  

IAB (Germany) disaggregated The labour supply model is disaggregated into age groups (5-year classes), for 
each gender, and two nationality groups (German and other). As a result, the 
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model contains 48 groups. 
IFW (Germany) aggregated/ 

disaggregated 
Adjustments to the baseline projections are made at the aggregate level and are 
therefore not determined per group. The baseline projections, however, are 
based on a model disaggregated into age groups (5-year classes), for each 
gender and two nationality groups (German and other). As a result, the baseline 
model contains 48 groups. 

KOF (Switzerland) disaggregated The model is disaggregated into 4 age groups, for each gender, and two 
nationality groups (Swiss and other). As a result, the model contains 16 groups. 

NIER (Sweden) disaggregated The model is disaggregated into age groups (1-year classes), for each gender, 
and 4 origin groups (country of birth Sweden, other Nordic countries, European 
Union or outside Europe). As a result, the model contains 60*2*4= 480 groups.  

NIESR (United 
Kingdom) 

disaggregated The model is disaggregated into two age groups (16 to 64 and 65 and over). 

RWI (Germany) aggregated/ 
disaggregated 

Adjustments to the baseline projections are made at the aggregate level and are 
therefore not determined per group. The baseline projections, however, are 
based on a model disaggregated into age groups (5-year classes), for each 
gender, and two nationality groups (German and other). As a result, the baseline 
model contains 48 groups. 

SN (Norway) (a) disaggregated  In MODAG, labour supply is modelled for 45 separate groups. SN has 5 
educational levels and 9 demographic cells. These cells consist of 2 male-
specific age intervals, 3 female-specific age intervals, 4 age intervals without 
gender heterogeneity. This results in 45 ( = 5*(2+3+4)) groups of labour supply. 

SN (Norway) (a) disaggregated MOSART is specified for all individuals into age groups, for each gender and 5 
education groups. 

WIFO (Austria) aggregated In the short-term and medium-term projections, employment is projected by 
citizenship (Austrian, non-Austrian), while unemployment is projected at the 
aggregate level. However, in the medium-long-term projections (covering a 15-
year time horizon), the model is disaggregated into age groups (5-year classes), 
for each education level (4 classes) and gender. As a result, the model contains 
10*4*2= 80 groups. The long-term labour supply forecasts (currently up to the 
year 2070) are disaggregated into 22 sub-groups (5-year age groups by gender) 

 
(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.5 Short-term labour supply forecast and demographic change  

Institute Model uses  
demographic 
variables 

Brief description 

   
AP (Italy) Yes Participation rates and population projections per age for each gender. 
CPB (Netherlands) Yes Participation rates and population projections per age for each gender. 
DNB (Netherlands) Yes Participation rates and population projections per age for each gender. 
DØRS (Denmark) Yes Participation rates and population projections per age. No distinction is made 

between genders. 
ETLA (Finland) Yes Elasticity of labour supply is multiplied by the change in the working age 

population. Labour supply projections from this model are adjusted 
afterwards. The increase in labour supply due to higher immigration of 
asylum seekers is added to the baseline projections for labour supply. 

FPB (Belgium) Yes Participation rates and population projections per age, per region (Brussels, 
Flanders, Wallonia) and for each gender. 

IAB (Germany) Yes Participation rates and population projections per age for each gender, and 
two nationality groups (German and other). 

IFW (Germany) Yes Participation rates and population projections per age for each gender, and 
two nationality groups (German and other) are used in the baseline 
projections. 

KOF (Switzerland) Yes Potential participation rates and population projections per age, for each 
gender and nationality groups (Swiss or other). 

NIER (Sweden) Yes Participation rates and population projections per age, for each gender and 4 
origin groups. 

NIESR (United Kingdom) Yes Participation rates and population projections per age group. 
RWI (Germany) Yes Participation rates and population projections per age, for each gender and 

two nationality groups (German and other) are used in the baseline 
projections. 

SN (Norway) Yes Participation rates and population projections per age, gender and education 
are used and are in line with results from Statistics Norway’s official 
population projections by gender and age. 

WIFO (Austria) Yes, 
though not 
explicitly 
modelled 

In the short-term projections, labour supply not explicitly depends on 
demographic variables, but projections are made in accordance with 
changes in the size of the working age population. In contrast, in the 
medium-term and medium-to-long-term projections, labour supply explicitly 
depends on demographic variables. 

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.6 Short-term labour supply forecast and macroeconomic development/labour market 
tightness 

Institute Model uses 
macroeconomic 
development/ 
labour market tightness 
variables 

Brief description/reason 

   
AP (Italy) Yes Both male and female labour participation rates depend on labour 

market conditions, measured by employment rate. In case of female 
participation, an additional indicator of labour market tightness, the 
overall unemployment rate, is included.  

CPB (Netherlands) Yes Labour supply depends on the participation gap. In turn, the 
participation gap depends on unemployment changes and the 
difference between actual unemployment and equilibrium 
unemployment. 

DNB (Netherlands) Yes Labour participation rates depend on unemployment change. 
Moreover, if labour participation rates are below or above the trend 
due to the labour market situation, the rates will converge towards 
their trend after a few years.  

DØRS (Denmark) Yes The participation gap is estimated using data for unemployment gap 
and capacity utilisation in the manufacturing sector. Various short-
term indicators are used to make discretionary adjustments when 
forecasting short-term employment and unemployment. 

ETLA (Finland) Yes Labour supply depends on the changes in GDP and working age 
population. 

FPB (Belgium) No The model does not contain a link between labour market tightness 
and labour supply. The reason for this is that it is difficult to link labour 
market tightness at the macro level to the disaggregate/micro level 
components of the model. 

IAB (Germany) Yes Labour supply depends, among other things, on the hidden reserve, 
which in turn depends on labour market tightness. 

IFW (Germany) Yes Labour supply depends, among other things, on the hidden reserve, 
which in turn depends on labour market tightness. 

KOF (Switzerland) Yes Unemployment depends on employment relative to potential labour 
supply, as well as on other business cycle indicators, such as an 
output gap measure. 

NIER (Sweden) Yes Labour supply depends on the labour market situation at the start of 
the projection period and on how rapidly the labour market returns to 
its equilibrium. 

NIESR (United Kingdom) Not  
explicitly 

Labour participation does not depend explicitly on the labour market 
situation. For example, it does not depend explicitly on variables that 
capture labour market tightness. However, if labour participation rates 
are below or above the trend due to the labour market situation, the 
rates will converge towards their trend after a few years. 

RWI (Germany) Yes Labour supply depends, among other things, on the hidden reserve, 
which in turn depends on labour market tightness. 

SN (Norway) (a) Yes In the macroeconomic model MODAG, labour participation rates for 
aggregate groups depend, among other things, on unemployment 
and, for some groups, also on some other macroeconomic variables.  

SN (Norway) (a) Yes Transition probabilities in MOSART depend on historical choices of 
education and may also depend on business cycle movements.  

WIFO (Austria) Yes, 
though not explicitly 
modelled 

The forecast for labour supply is an integral part of WIFO’s quarterly 
Economic Forecast and is checked for consistency with other parts of 
the forecast. In the short-term projections, labour supply does not 
depend explicitly on labour market tightness, but projections are 
adapted for macroeconomic measures, such as changes in GDP 
growth and vacancy development. In contrast, in the medium-term 
projections, labour supply depends explicitly on macroeconomic 
development. 

 
(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.7 Short-term labour supply forecast: policy measures 

Institute Policy measures 
are included 

Brief description 

AP (Italy) Yes Participation rates are adjusted for policy measures that are announced on 
pensions, taxes, social benefits, including unemployment benefits. 

CPB (Netherlands) Yes Participation rates are adjusted for policy measures that are announced on 
pensions, taxes, social benefits, including unemployment benefits. 

DNB (Netherlands) Yes Participation rates are adjusted for policy measures that are announced on 
pensions. 

DØRS (Denmark) Yes In the first three projection years, policy measures do not influence labour 
supply. In contrast, after the first three projection years, participation rates are 
adjusted for policy measures that are announced on pensions, taxes, and 
unemployment benefit generosity. 

ETLA (Finland) Yes The influence of changes in active labour market policies, taxes, social 
benefits, including unemployment benefits, and pension reforms are taken 
into account, on the basis of ad-hoc expert judgement, but only if those 
changes are sufficiently large. 

FPB (Belgium) Yes Participation rates are adjusted for policy measures that are announced on 
pensions, early retirement schemes and unemployment benefits. 

IAB (Germany) Yes Participation rates are adjusted for policy measures that are announced on 
pensions, social benefits including unemployment benefits and active labour 
market programmes and for major changes in the tax system. Examples are 
a gradual increase in retirement age, starting in 2011, and a reform of 
unemployment benefits (Hartz IV) in 2005. 

IFW (Germany) Yes Participation rates are adjusted for policy measures that are announced in, 
areas such as pension schemes, active labour market programmes, 
immigration rules, and the tax wedge. 

KOF (Switzerland) Yes Participation rates are adjusted for policy measures that are announced on 
pensions and unemployment benefits. 

NIER (Sweden) Yes Participation rates are adjusted for policy measures that are announced on 
taxation, active labour market programmes, pensions and unemployment 
benefits. 

NIESR (United Kingdom) Not  
explicitly 

Participation rates are not adjusted for announced policy measures. 
However, in the model, it is assumed that past trends in labour participation 
rates will continue in the medium term. Therefore, the influence of the 
ongoing increase in pension entitlement age on the participation rate of older 
workers is assumed to continue over the projection period. 

RWI (Germany) Yes Participation rates are adjusted for policy measures that are announced in the 
area of pensions. Active labour market programmes may affect the hidden 
reserve.  

SN (Norway) (a) Yes Unemployment benefit system is included to calculate the alternative wage of 
non-employment. Increased unemployment decreases the participation rate 
through discouraged worker effects. Taxes are also allowed to influence 
participation rates in MODAG. 

SN (Norway) (a) Yes Effects from the 2011 pension reform on participation rates among the elderly 
are included in the MOSART model, and are also exogenously adjusted for in 
MODAG. 

WIFO (Austria) Yes Besides unemployment, also the participation in active labour market 
programmes are forecasted. Thus, in the short-term projections, labour 
supply also depends on policy measures. Projections are also adapted for 
other policy measures (e.g. changes in retirement rules). In the medium- and 
long-term projections, pension reforms explicitly influence labour supply. 

 
(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.8 Short-term labour supply forecast: other factors that influence projected labour supply 

Institute Additional factors that influence labour supply 

AP (Italy) Asylum seekers not necessarily influence projected labour supply, because until now they have not 
remained in Italy. As for the future, AP is considering to revise this assumption. Another factor that 
influences the labour supply projections is that of expert judgement in order to take into account 
more recent phenomena. 

CPB (Netherlands) The immigration forecast (in particular the number of asylum seekers) influences the forecast for 
both the working age population and participation rates. Other factors that influence the labour 
supply projections are recent labour market data from Statistics Netherlands and expert judgement. 

DNB (Netherlands) Other factors that influence the labour supply projections are recent labour market data from 
Statistics Netherlands and expert judgement. 

DØRS (Denmark) The projected immigration influences the population projections in the short and medium term; 
however, it does not currently explicitly influence projected participation rates. Other factors that 
influence the labour supply projection are recent labour market data from Statistics Denmark and 
various short-term indicators. 

ETLA (Finland) The immigration forecast (in particular the number of asylum seekers) influences the baseline 
projection of labour supply via separate analyses. 

FPB (Belgium) The immigration forecast (in particular the number of asylum seekers) influences the forecast for 
both the working age population and participation rates. Other factors that influence the labour 
supply projections are recent labour market data from the Statistics Belgium and expert judgement. 

IAB (Germany) The immigration forecast (in particular the number of asylum seekers) influences the forecast for 
both the working age population and participation rates. Other factors that influence the labour 
supply projections are recent labour market data from the Federal Statistical Office and expert 
judgement. 

IFW (Germany) The immigration forecast (in particular the number of asylum seekers) influences the baseline 
forecast for both the working age population and participation rates. Other factors that influence the 
labour supply projections are recent labour market data from the Federal Employment Agency and 
expert judgement. 

KOF (Switzerland) The immigration forecast (in particular the number of labour migrants) influences the forecast for 
both the working age population and participation rates. Other factors that influence the labour 
supply projections are recent labour market data from the Swiss Federal Statistical Office and 
expert judgement. 

NIER (Sweden) The immigration forecast (people from Nordic countries, EU and outside EU) influences the 
baseline forecast for both the working age population and participation rates. Other factors that 
influence the labour supply projections are recent labour market data from the Statistics Sweden 
and expert judgement. 

NIESR (United 
Kingdom) 

The immigration forecast influences the forecast for the working age population and thereby labour 
supply, but does not influence labour participation rates. Other factors that influence the labour 
supply projections are recent labour market data from the Office for National Statistics and expert 
judgement. 

RWI (Germany) The immigration forecast (in particular the number of asylum seekers) influences the baseline 
forecast for both the working age population and participation rates. Other factors that influence the 
labour supply projections are recent labour market data from the Federal Employment Agency and 
the Federal Statistical Office and expert judgement. 

SN (Norway) In their population projection model, immigration is endogenous and depends on Norwegian 
unemployment and income relative to those of EU countries. Other factors that influence the labour 
supply projections are recent labour market labour market data and expert judgement. 

SN (Norway) (a) In MODAG, immigration is endogenous and depends on Norwegian unemployment and income 
relative to those of EU countries. Other factors that influence the labour supply projection are 
recent labour market data and expert judgement. 

SN (Norway) (a) Although effects from unemployment and income relative to those of EU countries are taken into 
consideration in the population projection model, the models are run recursively with the population 
projections first. 

WIFO (Austria) The immigration forecast (in particular the number of asylum seekers and scenarios on the 
consequences of the implementation of the freedom of movement for workers) influences projected 
employment and unemployment. Other factors that influence the labour supply projection are 
recent labour market data from Statistics Austria (e.g. on working time) and expert judgement. 

 
(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.9 Short-term labour supply forecast: types of data used to measure unemployment in labour 
supply model 

Institute Types of data 
used in model 

Brief description/reason 

   
AP (Italy) Survey data Survey data on unemployment are used in the model, but administrative data 

on the number of people receiving unemployment benefits are not used as 
they are not a good proxy for actual unemployment. 

CPB (Netherlands) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. The survey data are the main input for modelling, while 
both ILO unemployment and administrative unemployment are forecasted. 

DNB (Netherlands) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. The survey data are the main input for modelling, while 
both ILO unemployment and administrative unemployment are forecasted. 

DØRS (Denmark) Administrative 
data 

DØRS includes administrative data on recipients of different types of income 
transfers, including unemployment benefits. Survey data on unemployment are 
not used. Definitions of employment, unemployment and, hence, labour supply 
follow those of the National Accounts. 

ETLA (Finland) Survey data Survey data from the Labour Force Survey are used. 
FPB (Belgium) Administrative 

data  
FPB uses administrative data, because survey data are deemed less stable 
and because FPB has good access to micro level social security and pensions 
administrative data. (LFS) Survey data on employment and unemployment are 
used to check the plausibility of the trend evolution in administrative-based 
participation rates. 

IAB (Germany) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. The survey data are the main input for modelling, while 
both ILO unemployment and administrative unemployment are forecasted. 

IFW (Germany) Survey 
data/administr
ative data 

Both survey data (ILO unemployment) and administrative data (registered 
unemployment) are used. The survey data are the main input for modelling, 
while both ILO unemployment and registered unemployment are forecasted. 

KOF (Switzerland) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on registered 
unemployment recipients are used. The administrative data are the main input 
for modelling, while both ILO unemployment and administrative unemployment 
are forecasted. 

NIER (Sweden) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. Data from the public employment service are used, as 
well. The survey data are the main input for modelling, while both ILO 
unemployment and administrative unemployment are forecasted. 

NIESR (United Kingdom) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. The survey data are the main input for modelling, while 
both ILO unemployment and administrative unemployment are forecasted. 

RWI (Germany) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. The administrative data are the main input for modelling, 
while both ILO unemployment and administrative unemployment are 
forecasted. 

SN (Norway) National 
account, 
administrative 
data and 
survey data 

The macro model is based on national accounts. Survey data (on 
unemployment) are used in the model. Administrative data are used in the 
micro simulation model. 

WIFO (Austria) Survey 
data/administr
ative data 

Both survey data on unemployment and administrative data on unemployment 
recipients are used. Both unemployment according to the EUROSTAT 
definition and unemployment according to national definitions based on 
administrative data are forecasted. 

 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.10 Short-term labour supply forecast: incorporation of hysteresis 

Institute Hysteresis after 
macroeconomic 
shocks 

Brief description 

   
AP (Italy) Yes Business cycle movements can have permanent effects on labour 

supply; indeed, during the recent recession, labour supply increased 
substantially and is expected to remain on an increasing trend. 

CPB (Netherlands) Usually not There is no permanent influence of business cycle movements. During 
particularly severe recessions some groups (older unemployed 
workers) may permanently leave the labour market. However, in the 
very long run these cohorts will be replaced by younger ones.  

DNB (Netherlands) No Hysteresis is not modelled. In the long run, labour supply is 
exogenous. 

DØRS (Denmark) No Hysteresis is not modelled. 
ETLA (Finland) No Hysteresis is not modelled. 
FPB (Belgium) No Influence of business cycle movement is not explicitly modelled. 
IAB (Germany) No There is no permanent influence of unemployment on potential labour 

supply in the model, although there might be effects in case of a very 
deep and long-lasting recession. 

IFW (Germany) No Hysteresis is not modelled. 
KOF (Switzerland) No There is no permanent influence of business cycle movements. 
NIER (Sweden) No Business cycle movements may have long-lasting effects, but they are 

not permanent. 
NIESR (United Kingdom) Usually not Usually, there is no permanent influence of business cycle movements, 

although there may be some exceptions. For example, if academic 
evidence suggests that people withdraw permanently from the labour 
market due to a particularly severe recession, participation rates may 
manually be adjusted downwards. However, in the very long run, these 
cohorts will be replaced by younger ones. 

RWI (Germany) Yes The medium-term economic forecast allows for hysteresis as regards 
the NAIRU. 

SN (Norway) (a) Yes 
 
 

The effect of fiscal policy on labour supply depends on the level of 
unemployment. Labour supply depends on the level of unemployment, 
i.e. discouraged worker effects in the short and medium term. 

SN (Norway) (a) Yes The business cycle movements may affect the transition probabilities. 
WIFO (Austria) Yes, although not 

explicitly modelled 
Hysteresis is not explicitly modelled, but it is accounted for by 
considering lasting effects on unemployment (e.g. due to compositional 
effects).  

 
(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART. 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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Table 2.11 Short-term labour supply forecast: forecast versus final numbers 

Institute Have 
forecasting 
errors  
recently been 
analysed? 

Brief description 

   
AP (Italy) Yes,  

in-depth 
Labour supply was larger than expected during the recession years of 
2008 and 2012. 

CPB (Netherlands) Yes, 
in-depth 

When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. In 2014 and 2016, the forecasting errors were analysed. 
Labour supply was found to have been both overestimated and 
underestimated. 

DNB (Netherlands) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. Recently, the change in the labour participation rate was found 
to have been overestimated. 

DØRS (Denmark) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. A formal error analysis is not carried out on a regular basis. 

ETLA (Finland) Yes The average median and median absolute forecasting errors of 
unemployment are published at each forecast. 

FPB (Belgium) Yes,  
in-depth 

Labour supply growth has tended to be overestimated in recent years. The 
decrease in youth and middle-aged participation rates due to policy 
measures (extended study; more severe controls on active search 
behaviour on behalf of unemployed; stricter eligibility criteria for access to 
unemployment benefits) had been underestimated, whereas the increase 
in the participation of older age groups due to policy measures (pension 
reform) had been overestimated. Other factors that also played a role are 
changes in demographic projections and a larger than expected inflow into 
disability. 

IAB (Germany) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. However, final data on the hidden reserve are not available. 

IFW (Germany) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. However, final data on the hidden reserve are not available. 

KOF (Switzerland) Yes,  
in-depth 

In 2014, the forecasting errors of employment were analysed. The analysis 
showed an underestimation of employment due to a structural break in the 
2002–2006 period. Since then, growth has been more employment-based 
than before. 

NIER (Sweden) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. 

NIESR (United Kingdom) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. 

RWI (Germany) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. However, final data on the hidden reserve are not available. 

SN (Norway) Yes When making short-term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. 

WIFO (Austria) Yes, 
in-depth 

When making short term projections, recent final monthly and quarterly 
data on employment and unemployment are compared with the 
projections. During the recent recession, employment decreased by less 
than projected, in part due to labour hoarding and short-time working policy 
measures. 

 
Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016). 
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2.4 Forecasting methods, details per institute 

This section presents a more extensive description of the short-term labour supply 
forecasting models used by the organisations presented in the previous sections. Since the 
focus of the document is on forecasting short-term labour supply, medium and long-term 
labour supply forecasting models are discussed only when necessary for understanding the 
short-term model. 
 
2.4.1 AP – Association Prometeia, Italy 

AP’s labour supply forecasts and its macroeconomic forecasts are publicly available (upon 
subscription). They are not used directly by the Italian Government to plan their budget. 
Instead, the Italian Government uses its own forecast. However, AP’s forecast is used by UPB 
(Italian Budgetary Office) in its supervisory activity on government budgetary plans. In 
addition to their macroeconomic forecast about Italy, AP also produces macroeconomic 
forecasts about other countries (e.g. 11 EMU countries, the United States, Japan, other main 
industrialised countries, and several emerging countries). 
 
AP projects short-term labour supply and employment,19 and subsequently derives 
short-term unemployment by subtracting projected employment from projected labour 
supply. 
 
Labour supply projections are made in two steps: 
 
• First, a baseline projection of labour supply is made to account, among other things, for 

trend changes in labour supply due to, for example, demographic developments.  
• Next, this baseline projection is adjusted to account for changes in labour supply due to 

announced policy changes, among other things. 
 
To construct baseline projections of labour supply, AP works according to the following steps: 
 
• First, AP projects participation rates by gender, for people aged between 15 and 64. The 

trend in male and female participation rates is calculated as an extrapolation of a vector 
error correction model (VECM). The VECM for the male participation rate contains 
population, net real wages, the employment rate and trend. The VECM for the female 
participation rate contains population, net real wages, and both unemployment and 
employment rates. 

• Second, AP obtains the population projection from the Statistical Office of Italy, for 
males and females aged between 15 and 64. 

• Third, male and female projected participation rates are multiplied by male and female 
population projections to construct the labour supply forecast for both males and 
females. The baseline projection of labour supply is then equal to the sum of the male 
and female labour supply projections. 

 

 
19 Employment is projected using a macroeconomic demand-driven model. 
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After calculating the baseline projections of labour supply, AP makes the following 
adjustments: 
 
• Projected participation rates are adjusted using expert opinion to take account of 

announced policy changes related to pensions, income policy and fiscal policy. 
 
Instruments 
AP has no other models for making alternative labour supply projections in addition to their 
central forecasts. However, in order to perform stress test analyses, AP does regularly 
produce alternative forecasts for all macroeconomic variables (including labour supply, 
employment and unemployment).  
 
2.4.2 CPB – Netherlands Bureau for Economic Policy Analysis, Netherlands 

CPB is an independent government agency operating under the Dutch Ministry of Economic 
Affairs. The CPB macroeconomic and labour supply forecasts are used by the Dutch 
Government to plan their budget.  
 
In both their short-term and medium-term forecasts, CPB begins by projecting labour supply 
and employment,20 subsequently deriving unemployment by subtracting projected 
employment from projected labour supply. 
 
To project labour supply in the short-to-medium term, CPB works according to the following 
steps: 
 
• First, CPB determines projected structural participation rates, per age group21 for each 

gender. The trend in most group participation rates is calculated as an extrapolation of a 
Hodrick Prescott (HP)-filtered historical participation rate time series.22 Note that, 
before determining the trend in historical participation rates, these rates are corrected 
for the influence of policy measures in the fields of taxation, social benefits and pensions 
on labour supply.23 Finally, adjustments are made manually, for some groups, on the 
basis of expert judgement.  

• Second, CPB projects structural participation by multiplying projected structural 
participation rates by the projected population for each group. Population projections 
are obtained from Statistics Netherlands. Note that, before multiplying structural 
participation rates by the projected population, the structural participation rates are 
corrected for the influence of announced policy measures in the fields of taxation, 
welfare benefits and pensions on labour supply.  

 
20 Employment is projected using a macroeconomic demand-driven model, see CPB (2010) for details (in Dutch). 
21 There are 13 age groups, divided in 5-year age groups of people between the ages of 15 and 74, and one group of those 
aged 75 and over. 
22 An exception is made for older age groups (55 and over), for which labour participation rates are projected using a cohort 
model. In a cohort model, the labour participation rate of individuals at a certain age is allowed to vary between cohorts. 
The projected structural participation rates by age, therefore, depend on the participation profiles of different cohorts, see 
Euwals et al. (2014) Appendix B (in Dutch). 
23 The effects of policy measures on labour supply are estimated using several models. The most frequently used model is 
MICSIM, a behavioural microsimulation model developed to estimate the effects of tax-benefit reforms, see Jongen et al. 
(2014). 
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• Third, CPB determines the participation gap for the most recent year for which final data 
are available. This gap is calculated as actual participation minus structural participation 
in the most recent year for which final data are available.  

• Fourth, CPB determines the pace at which the participation gap will dissolve, by looking 
at unemployment changes and the difference between actual unemployment and 
equilibrium unemployment and by using expert judgement. 

• Fifth, CPB determines projected labour participation by adding structural participation 
and the participation gap for each year of the projection period. 

 
Instruments 
For employment, a leading indicator model is used to check the plausibility of the 
econometric forecast. Furthermore, CPB currently is exploring the possibilities of making an 
alternative forecast for labour supply or its components, in addition to the central forecast. 
More specifically, Bayesian Vector Autoregressive (BVAR) models are considered. 
 
2.4.3 DNB – Dutch Central Bank, Netherlands 

DNB is an independent central bank, and its mission is to safeguard financial stability. DNB’s 
labour supply forecast and its macroeconomic forecast are publicly available. They are not 
used directly by the Dutch Government to plan their budget. Important components of DNB’s 
macroeconomic model are financial transmission mechanisms, see DNB (2011).  
 
DNB begins its forecasts by projecting short-term labour supply and employment,24 
subsequently deriving the forecast of short-term unemployment by subtracting projected 
employment from projected labour supply. 
 
To construct labour supply projections for both the short- and medium-term, DNB works 
according to the following steps: 
 
• First, DNB projects aggregate participation rates using an error correction model and 

historical participation rate time series. Participation rates depend on participation in 
the previous period, growth rate of gross real wages, change in the unemployment rate 
and (deviation from) trend. When making these estimations, adjustments can be made 
manually, for example, to correct for changes in the entitlement age of pension benefits. 

• Second, DNB obtains the population projections from Statistics Netherlands.  
• Third, the projected aggregate participation rate is multiplied by the population 

projection to construct the labour supply forecast.  
 
Labour supply projections for the long term are based on a disaggregate approach using 
scenarios for the participation rate by gender and 5-year age groups and a disaggregate 
population forecast by Statistics Netherlands. 
 
 

 
24 Employment is projected using a macroeconomic demand-driven model with market imperfections and frictions in the 
short and medium term, see DNB (2011). 
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Instruments 
As an alternative forecast of employment, DNB applies a simple error correction framework 
that relates changes and levels of private sector employment to changes and levels of hours 
worked in temporary jobs and the number of dismissal applications.  
 
2.4.4 DØRS – Danish Economic Councils, Denmark 

DØRS is an independent, though wholly government-financed institute. The DØRS forecasts 
on labour supply and the Danish economy are publicly available; however, they are not used 
directly by the Danish Government in planning their budget. The Danish Government uses its 
own forecasts for this purpose. In addition to producing economic forecasts, an important 
task of DØRS is to make an annual assessment of public finances, since they are the Danish 
‘fiscal watch dog’. Furthermore, it has just been decided that DØRS should monitor the 
productivity development ,and work out policy proposals to strengthen productivity.  
  
In its short-term forecasting, DØRS first forecasts employment and unemployment based on 
various short-term indicators. In the medium and long term, employment is determined by 
labour supply and equilibrium unemployment (which, in turn, is obtained by estimating a 
Phillips-wage curve). 
 
To project labour supply, DØRS works according to the following steps:25 
 
• In the short term, labour supply is the sum of unemployment and employment, which, in 

turn, are derived from assessing short-term indicators, on the basis of which the 
outcomes of the macroeconometric model, SMEC, are adjusted.26 

• In the medium and long term, DØRS determines the structural labour participation rates 
by age, for one-year age groups of people between 15 and 69 years (55 classes), for the 
most recent year for which final data are available. The structural participation rates are 
estimated as trend values by applying ordinary least squares regression (OLS) on 
historical rates and using the unemployment gap and capacity utilisation in the 
manufacturing sector to account for cyclical fluctuations.27  

• Subsequently, DØRS calculates structural participation for the most recent year for 
which final data are available, by multiplying the structural participation rates by the 
population for the same one-year age groups, for the most recent year for which final 
data are available.  

• Next, DØRS determines the participation gap by age, for the most recent year for which 
final data are available. This gap is calculated as actual participation minus structural 
participation.  

• Then, DØRS obtains projected structural participation rates by age, from an independent 
research group28 and population projections by age, from Statistics Denmark. 

 
25 For details on the macroeconomic demand driven model SMEC, see http://www.dors.dk/oevrige-
publikationer/arbejdspapir/smec-modelbeskrivelse-modelegenskaber-2006.  
26 For details on the macroeconomic demand driven model SMEC, see Andersen (1991). 
27 The structural participation rates are determined as a residual and are equal to one minus the structural rates of non-
participating groups. The non-participating groups are, for example, individuals receiving different types of income transfers 
(excluding unemployment benefits). 
28 The Danish Institute for Economic Modelling and Forecasting, DREAM, see http://www.dreammodel.dk/. 

http://www.dors.dk/oevrige-publikationer/arbejdspapir/smec-modelbeskrivelse-modelegenskaber-2006
http://www.dors.dk/oevrige-publikationer/arbejdspapir/smec-modelbeskrivelse-modelegenskaber-2006
http://www.dreammodel.dk/
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Subsequently, DØRS projects structural participation by multiplying the projected 
structural participation rates by the projected population by age. 

• Finally, DØRS determines how rapidly the participation gap will close, by looking at the 
difference between actual unemployment and equilibrium unemployment and using 
discretionary judgement. 

 
Instruments 
DØRS does not construct an alternative forecast next to its central forecast for labour supply 
or its components (i.e. employment and unemployment). 

 
2.4.5 ETLA – Research Institute of the Finnish Economy, Finland 

ETLA publishes its macroeconomic and labour market forecasts twice per year and 
independently of Finnish Government budget plans. The Finnish Government, instead, uses 
its own forecast. ETLA’s main focus is on providing information to Finnish firms.29 Important 
variables in the forecasts by ETLA , therefore, include production per industry, export 
competitiveness per industry, and profitability of firms per industry, which are calculated by 
ETLA’s input-output model. Since the labour supply forecast is not their main focus, its 
projection is less detailed. 
 
Labour market forecast depends on outcome macroeconomic model 
ETLA uses a Keynesian macroeconomic model to forecast GDP and production, per industry, 
in the short-term and medium-term. The model encompasses the total Finnish economy, and 
the variable with the largest impact on GDP is that of exports per industry. 
 
Once the GDP forecast has been made, baseline labour demand is derived using its elasticity 
to GDP. Labour supply is estimated by using its elasticities to GDP and to the working age 
population. More precisely, labour supply at year t+1 is equal to labour supply in year t plus 
the elasticity of labour supply multiplied by the change in GDP30 and elasticity of labour 
supply multiplied by the change in the working age population.3132 The baseline forecast of 
labour demand is determined analogously. Subsequently, baseline unemployment is 
forecasted by subtracting the labour demand forecast from the labour supply forecast. 
 
Note that, although the baseline labour supply forecast for the short- and medium-term is 
modelled by the elasticity method, this baseline is usually adjusted afterwards to take 
account of, for example, policy changes. The same holds for the labour demand forecast. 
Adjustments are made according to separate analyses of variables with a substantial impact 
on labour supply and by subsequently lowering or increasing the baseline forecast. An 
example is migration; ETLA has analysed the impact of the increase in asylum seekers on 
expected labour supply and added this effect to the baseline projection of labour supply. The 
influence of pension age reform on labour supply has not been taken into account, because 
the pension age increases gradually due to the reform, and the preliminary evaluations show 
rather small effects. 

 
29 A quarter of ETLA’s budget is funded by the Confederation of Finnish Industries and its Fund (TT-fund). 
30 GDP at time t+1 minus GDP at time t. 
31 Working age population t+1 minus working age population at time. 
32 The population forecast is obtained from Statistics Finland. 
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Instruments 
ETLA has no concrete plans yet to construct an alternative forecast in addition to its central 
forecast for labour supply or its components (i.e. employment and unemployment). 
 
2.4.6 FPB – Federal Planning Bureau, Belgium  

FPB is an independent public agency whose macroeconomic forecasts are used by both 
regional and national government as input for their budget planning. The FPB uses four 
models that rely on an exogenous forecast of labour supply: 
 
• short-term quarterly model (for year t, t+1); 
• two versions of a medium-term annual model (for year t, t+1, ..., t+4, t+5): a national 

level and a regional level variant; 
• long-term annual model (end year: 2060). 

 
In both its short-term and medium-term forecasts, FPB begins by projecting labour supply 
and employment,33 subsequently deriving the unemployment forecast by subtracting 
projected employment from projected labour supply. 
 
For both forecasts, FPB calculates the baseline projection of labour supply by multiplying 
projected participation rates by the population projections34 for each population group. The 
population groups are cross-classified by gender, age (one year classes), and region 
(Brussels, Flanders, Wallonia). The method used for projecting labour participation rates 
differs per age group: 
 
• Participation rates of individuals aged between 15 and 39 are determined as an 

extrapolation of filtered historical time series; 
• Participation rates of individuals aged between 40 and 59 are calculated using a cohort 

model. In a cohort model, the labour participation rate of individuals at a certain age is 
allowed to vary between cohorts. The projected structural participation rates by age, 
therefore, depend on the participation profiles of the various cohorts.35 

• Participation rates of individuals aged 60 and over are constructed bottom-up, using 
administrative data on transitions from labour supply to disability or pension, for the 
various groups36. 

 
Subsequently, the baseline projection is adjusted to account for changes in labour supply due 
to, among other things, immigration and announced policy changes. These adjustments are 
based on expert judgement and additional calculations, such as those on the number of 
people who have to delay their retirement or early retirement, or the number of unemployed 

 
33 Employment is projected using a macroeconomic demand-driven model, see Hertveldt and Lebrun (2003) and 
Ketelbutter et al. (2014). 
34 The population projection is made by the FPB; while population data are provided by the Federal bureau of statistics 
(Statistics Belgium). 
35 As an example, in a cohort model, participation rate (p) at age (a) and time (t) can be defined as: pat=αpa-1,t-1 + (1-α)pa,t-

1, where participation at age a at time t depends in part (α) on participation of the same cohort one year earlier and,in part 
(1- α) on participation of people aged a in the previous period. 
36 The groups are divided into civil servants, the self-employed, otherwise employed, unemployed, unemployed with 
additional pre-pension benefits (“bruggepensioneerden”) and people in full-time carreer break.scheme. 
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affected by the policy measure. Finally, the current year is calibrated using the most recent 
quarterly national level data on employment and unemployment, the model outcome for 
employment and expert judgement. Therefore, for at least a subset of quarters in the current 
year, employment and unemployment are observed or projected, from which the labour 
supply can be derived. 
 
Instruments 
For employment, a leading indicator model is used to check the plausibility of the 
econometric forecast. 
 
2.4.7 IAB – Institute for Employment Research, Germany  

IAB is part of the German Employment Agency and its labour supply forecast is used by other 
institutes and by governmental agencies as a baseline projection (e.g. see Sections 2.4.8 and 
2.4.12).  
 
IAB uses a macroeconometric model37 to project employment and unemployment, where 
potential labour supply is one of the inputs. Other inputs include, for example, business cycle 
indicators (e.g. industry production and new orders) and labour market variables (e.g. policy 
measures).  
 
Potential labour supply  
The potential labour supply estimated by IAB equals the labour supply that would result 
when the economy is in a situation of full employment. Note that potential labour supply can 
be written as: 
 
Potential labour supply = Labour supply (employment + unemployment) + hidden reserve. 
 
Determination of potential labour supply 
To project the potential labour supply, IAB works according to the following steps: 
 
• First, IAB constructs its own population projections per age year, for each gender, and 

nationality (two groups: German and other).38 Then, 5-year age brackets are 
constructed to be used in the fourth step. 

• Second, IAB projects participation rates for the same groups, where participation is 
defined as employment plus unemployment. The participation rates per group are 
projected by first regressing historical participation rates on, for example, 
unemployment and changes in the pension system, and birth rates (for women), part 
time rates, and other variables.39  

  

 
37 The model (integrierte Arbeitsmarktmodell, IAB-IAM) contains both the product market and the labour market and 
interactions between both markets, and uses Kalman-filter techniques.  
38 See Fuchs et al. (2016). 
39 The regression uses a logistic function; for details see Fuchs and Weber (2010). 
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• Third, future potential participation rates are obtained by extrapolating the estimated 
participation rates using the unemployment rate consistent with full employment40 and 
the projected birth rates. During these extrapolations, additional information is used, for 
example, on the expected impact of changes in the pension system, and expert 
judgement.  

• Fourth, for each group, the population projections are multiplied by the projected 
potential participation rate of that group. 

 
For the short-term projections, the hidden reserve is determined as the residual between 
potential labour supply and the sum of employment and unemployment. This residual can be 
verified in the light of other statistics, such as on the number of non-working participants in 
active labour market programmes. 
 
Instruments 
IAB has no concrete plans to construct an alternative forecast in addition to its central 
forecast for labour supply or its components (i.e. employment and unemployment).  
 
2.4.8 IFW – Kiel Institute for the World Economy, Germany 

The IFW forecasts are used indirectly by the government to plan their budget. The IFW 
forecasts and those by other institutes are input for the joint forecasts 
(Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group. Those joint 
forecasts are used by the German Government to plan their budget. 
 
IFW begins by projecting short-term labour supply and employment; subsequently deriving 
the short-term unemployment forecast by subtracting projected employment from projected 
labour supply. 
 
Labour supply components 
The formula that determines projected labour supply is: 
 
Labour supply = potential labour supply – hidden reserve. 
 
Baseline projection and adjustments 
The baseline for the IFW forecasts is the IAB potential labour supply forecast (see Section 
2.4.7). IFW deviates from this baseline by adjusting the forecasts of potential labour supply 
and the hidden reserve. These adjustments are made when changes have occurred after the 
IAB forecast was made and because the IFW sometimes has a different assessment of the 
components of potential labour supply. Regular adjustments to baseline projections of 
potential labour supply are made with respect to migration (e.g. if the IFW forecast of the 
number of EU immigrants or asylum seekers differs from that in the IAB baseline). 
 

 
40 The unemployment rate consistent with full employment is not determined for each group, but it does differ per gender, 
for young people and for non-German nationals. This unemployment rate is determined by observing both historical data 
and current regional unemployment rates, since certain German regions, currently, are approaching a situation of full 
employment. 
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Adjustments to the baseline hidden reserve forecast are less frequent. However, IFW 
occasionally adjusts this baseline; for example, when distinct changes are expected in the 
number of individuals who take part in active labour market programmes by the Federal 
Employment Agency. 
 
Adjustments to both the potential labour supply and the hidden reserve baseline are made at 
the aggregate level, on the basis of expert judgement and using new information. 
Nevertheless, the IFW projections are basically the result of disaggregate forecasting 
methods, since those projections are based on forecasts by the disaggregate model of IAB. 
 
Instruments 
IFW intends to construct an alternative central forecast using an age cohort model with 
cohort-specific participation rates. 
 
2.4.9 KOF – Swiss Economic Institute 

The KOF labour supply forecasts and its macroeconomic forecasts are not used directly by 
the Swiss Government to plan their budget. Instead, the Swiss Government uses a forecast 
made by its own forecasting group41. However, KOF forecasts are influential within 
Switzerland; they are widely discussed in the media and used by governmental bodies and 
the national bank. Moreover, KOF is a member of the Joint Economic Forecast Project Group 
whose joint macroeconomic forecasts for the World and the German economy are used by 
the German Government to plan their budget. The KOF forecasts and those by the other 
member institutes are input for the joint forecasts (Gemeinschaftsdiagnose) made by the 
Joint Economic Forecast Project Group. 
 
KOF mainly uses a medium-scale Keynesian macroeconomic model for its short-term 
economic forecasts. Employment is demand-driven and depends heavily on foreign GDP 
which influences both foreign and Swiss demand. Unemployment follows an autoregressive 
process of order one, and, among other things, depends on the output gap and employment 
relative to potential labour supply. Therefore, instead of using a deterministic relation for 
unemployment, where it equals labour supply minus labour demand, unemployment 
depends, among other things, on potential labour supply. How potential labour supply is 
determined is described in detail below. 
 
Potential labour supply  
The potential labour supply estimated by KOF equals the labour supply that would result 
when the economy is in a situation of full employment. Note that potential labour supply can 
be written as: 
 
Potential labour supply = Labour supply (employment + unemployment) + hidden reserve. 
 
  

 
41 Members of this group include experts from the Swiss National Bank and the Swiss Federal Statistical Office. 
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Determination of potential labour supply 
To project potential labour supply over a time horizon of 4 to 5 years, used as an exogenous 
input in the macroeconomic model, KOF works according to the following steps: 
 
• First, KOF constructs its own population projections per age group (4 classes), for each 

gender and two nationality groups (Swiss or other), by adjusting the population 
projections by the Swiss Federal Statistical Office with respect to immigration.42 

• Second, KOF projects participation rates for the same groups, where participation is 
defined as employment plus unemployment (using the ILO definition of unemployment). 
The participation rates per group are projected by first regressing historical 
participation rates on, among other things, an economic indicator, representing the 
principal component of several labour market indicators.43 This economic indicator is 
constructed in such a way that the peak of the indicator coincides with a peak in the 
business cycle. 

• Third, future potential participation rates are obtained by extrapolating the estimated 
participation rates using, among other things, the peak value of the economic indicator. 
For these extrapolations, additional information is used, for example, on the expected 
impact of changes in the unemployment benefit system or changes in the retirement age.  

• Fourth, for each group, the population projections are multiplied by the projected 
potential participation rate of that group. 

 
In the short-term projections, the hidden reserve is determined as the residual between 
potential labour supply and the sum of employment and unemployment. 
 
Instruments 
KOF has developed a large BVAR forecast of the production side of the Swiss economy. This 
model is currently extended to incorporate employment forecasts by industry, for 
comparison with its employment projection. Short-term employment and unemployment 
forecasts are also compared with simple indicator-based projections, using, among other 
things, information on planned employment of firms as stated in the monthly and quarterly 
KOF business cycle surveys. 
 
2.4.10 NIER – National Institute of Economic Research, Sweden 

NIER is an independent government agency operating under the Swedish Ministry of 
Finance. The NIER forecasts of labour supply and of the Swedish and international economy 
are publicly available. They are not used directly by the Swedish Government to plan their 
budget. The Swedish Government uses its own forecasts, instead.  
 
NIER begins by projecting short-term labour supply and employment,44 subsequently 
deriving the short-term unemployment forecast by subtracting projected employment from 
projected labour supply. 
 

 
42 KOF usually projects higher labour immigration. 
43 The regression uses a logistic function, for details see Graff, Mannino, and Siegenthaler (2013). 
44 Employment is projected using a macroeconomic demand-driven model. 
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The labour supply projection is made in two steps: 
 
• First, a baseline projection of labour supply is made to account for trend changes in 

labour supply due to, for example, demographic developments.  
• Next, the baseline projection is adjusted to account for changes in labour supply, due to, 

among other things, business cycle movements and announced policy changes. 
 
To construct the baseline projection of labour supply, NIER takes the following steps: 
 
• First, NIER projects participation rates by age groups (1-year classes), for each gender 

and 4 groups of origin (people born in Sweden, other Nordic countries, European Union 
or outside Europe). The trend in the group participation rate is calculated as an 
extrapolation of a Hodrick Prescott (HP)-filtered historical participation rate time series.  

• Second, NIER obtains the population projections from Statistics Sweden for the same 
groups as mentioned above. 

• Third, for each group, the projected participation rate is multiplied by the population 
projections to construct labour supply forecasts per group. The baseline projection of 
labour supply is then equal to the sum of all group projections. 

 
The baseline projection only takes account of trend developments in labour supply. 
Therefore, after calculating the baseline projection of labour supply, NIER makes the 
following adjustments: 
 
• projected participation rates are adjusted to take account of business cycle changes. For 

example, suppose the economy was in a recession at the start of the projection period 
and actual participation rates were therefore relatively low. The baseline projection of 
the participation rates would then need to be corrected upwards to allow for these rates 
to return to their equilibrium levels. The pace at which the business cycle component of 
the participation rate adjusts to its equilibrium level depends, among other things, on 
the macroeconomic and labour market situation, the difference between actual and 
equilibrium unemployment, and on expert judgement. 

• projected participation rates are adjusted to take account of announced policy changes, 
for example, announced changes in active labour market policy, unemployment benefits 
and taxes. The expected impact of these policy measures on projected participation 
rates is determined outside the labour supply model by additional research and using 
additional models. 

 
Instruments 
NIER uses both VAR and BVAR models to make alternative employment projections in 
addition to their central forecast. 
 
2.4.11 NIESR – The National Institute of Economic and Social Research, United Kingdom.  

NIESR is an independent research institute that carries out research commissioned by, for 
example, government departments and agencies, the Economic and Social Research Council, 
the European Commission, charitable foundations, and the private sector. NIESR’s economic 
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forecasts are not used directly by the UK Government to plan their budget. The UK 
Government uses the forecasts of the Office for Budget Responsibility (OBR), instead. In 
addition to their macroeconomic forecasts for the United Kingdom, NIESR also produces 
macroeconomic forecasts for 43 other countries and 6 regional aggregates to produce 
consistent forecasts of the global economy. 
 
NIESR begins their forecasts by projecting short-term labour supply and employment,45 
subsequently deriving the short-term unemployment forecast by subtracting projected 
employment from projected labour supply. 
 
Once in a while, NIESR constructs a baseline projection of labour supply for both the short 
term and medium term, using a disaggregate approach. This baseline forecast is then updated 
for each quarterly forecast, on the basis of an aggregate approach. 
 
To construct the baseline projection of labour supply for both the short term and medium 
term, NIESR works according to the following steps: 
 
• First, NIESR projects participation rates, per age group (16−25 years; 26−35 years; 

36−45 years; 46−55 years; 56−58 years; 59 years and over) for each gender. The 
reasoning behind this group classification is that it reflects differences in labour force 
participation dynamics and differences in labour participation responses to policy 
changes. The projections for the group participation rates are made using an error 
correction model and historical participation rate time series. When making these 
estimations, some manual corrections can be made if necessary; for example, in case of 
changes in the trend of the historical participation rates, only part of the data is taken 
into account when determining the trend in the participation rates. 

• Second, NIESR obtains the population projections from the Office for National Statistics 
for the same groups as mentioned above. Note that changes in expected immigration 
influence the population forecasts, but that they do not change projected participation 
rates.46 

• Third, for each group, the projected participation rate is multiplied by the population 
projections to construct labour supply forecasts per group. The baseline projection of 
labour supply is then equal to the sum of all group projections. 

 
The baseline projection is updated in each quarterly forecast on the basis of the same 
procedure, but only for two age groups (16−64 years and 65 years and over). 
 
Instruments 
NIESR does not construct an alternative forecast next to its central forecast for labour supply 
or its components (i.e. employment and unemployment). However, NIESR regularly 
produces alternative forecasts of employment and unemployment, based on simulations of 
both policy and risk scenarios.  

 
45 Employment is projected using a macroeconomic model named the National Institute's Global Econometric Model 
(NiGEM). This model is demand-driven in both the short term and the medium term. 
46 See Kirby and Lisenkova (2012) for net migration variants and labour force participation in the NIESR forecast. 
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2.4.12 RWI – Leibniz Institute for Economic Research, Germany 

The RWI forecasts and those by other research institutes provide input for the joint forecast 
(Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group. The joint 
forecast serves as a reference for the forecast by the German Government on which it bases 
its budget projections. 
 
From its macroeconomic forecast, RWI derives a forecast of labour demand defined as total 
hours worked. In a subsequent step, labour demand is divided into the number of workers 
and the number of hours worked per worker. The estimated number of hours worked per 
worker depends on a trend factor, capacity utilisation and a working day effect. Given the 
short-term labour supply, unemployment is the difference between projected employment 
and projected labour supply. Since data on employment and unemployment are available on 
a monthly basis, but labour demand is estimated on a quarterly basis, the forecast of labour 
demand and hence unemployment is modified by using the most recent monthly figures. The 
forecasts are made iteratively to take into account the influence of employment and 
unemployment on income and thus on aggregate demand. 
 
Labour supply components 
The formula that determines projected labour supply is: 
 
Labour supply = potential labour supply – hidden reserve. 
 
Baseline projection and adjustments 
The baseline for the RWI forecast is the IAB labour supply forecast (see Section 2.4.7). RWI 
deviates from this baseline by adjusting the forecasts of potential labour supply and the 
hidden reserve. These adjustments are made when changes have occurred after the IAB 
forecast has been made, but also because the institutes sometimes have different 
assessments of the components of potential labour supply.  
 
RWI regularly adjusts the baseline projection of potential labour supply with respect to: 
 
• migration (e.g. additional information on asylum seekers); 
• demography (e.g. a new population projection by the Federal Statistical Office of 

Germany); 
• labour participation rates (e.g. new information on final quarterly participation rates by 

the Federal Statistical Office of Germany). 
 

The baseline hidden-reserve forecast is revised less frequently. However, RWI occasionally 
adjusts the baseline, for example, when active labour market programmes of the federal 
employment agency are modified, markedly. 
 
Both the adjustments to the potential labour supply and the hidden-reserve baseline are 
made at the aggregate level, on the basis of expert judgement and using new information. 
Nevertheless, their forecast is basically the result of disaggregate forecasting methods, since 
those are based on the disaggregate model of IAB. 
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Instruments 
RWI has no concrete plans to construct an alternative forecast in addition to its central 
forecast of labour supply or its components (i.e. employment and unemployment).  
 
2.4.13 SN – Statistics Norway, Norway  

SN is the statistical office of Norway. The SN labour supply forecasts and the forecasts of the 
Norwegian economy are publicly available. Although they are not used directly by the 
Norwegian Government to plan their budget, the SN forecasts are in line with those made by 
the government. In addition to producing statistics and economic forecasts, an important 
task of SN is to forecast any mismatches in employment and labour supply, by education 
level and type of industry, 20 to 30 years into the future. 
 
To project employment, the multi-sector macroeconomic model (MODAG) is used. This 
model captures linkages between industries to project labour demand. SN then extends this 
model by including the labour demand for five educational groups for each type of industry 
(ADMOD). The five groups are partly substitutes within each industry, and the employment 
shares depend on relative wages and trends (which SN interprets as demand effects of 
technological change). In addition, there is a sub-model that disaggregates employment by 
education level and type of industry into employment by 28 different fields of education. 
Previously observed trends are used to divide the projected labour demand for the five 
groups into the 28 fields, given the projected development for each type of industry from 
ADMOD. Labour supply in MODAG is projected by multiplying projected participation rates47 
by projected population per age group for each educational group and gender, using a logit 
model. 
 
Labour supply in the 28 different fields of education is projected by using the dynamic micro-
simulation model MOSART, for details see Gjefsen (2013).48 The simulation model contains 
the whole Norwegian population and starts with a projection of educational choices. 
Subsequently, educational attainment influences labour force participation and retirement. 
In 2014, the information on the educational background of immigrants was improved and 
included in the projections. Statistics Norway carried out a survey in 2011 to obtain 
information on the educational background of immigrants. The results from the survey were 
entered into the register, which contains the educational background of all individuals in 
Norway. The new information was extrapolated from the year 2011 back to the entry year of 
the immigrant. The lack of information on the educational background of immigrants is now 
mainly restricted to individuals who entered Norway after 2011. From a base year, MOSART 
simulates the future life course for each person in the Norwegian population, by using 
estimated transition probabilities. In the projections, the transition probabilities are kept 
constant. This implies that educational propensities and labour force participation rates are 
constant, as well. The replacement demand is therefore implicitly calculated in the total 
supply of labour, by skill.  
 

 
47 SN uses a logit model to project these participation rates. 
48 For details on their forecast of long term labour demand, see Haraldsen et al. (2015). 
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SN forecasts labour supply in both the short-to-medium term and in the long term, and uses 
different forecasting methods for each forecast horizon. In both their short-to-medium-term 
and long-term forecasts, SN first projects labour supply and employment, from which 
subsequently unemployment is derived.49  
 
To project labour supply in MOSART, SN works according to the following steps: 
 
• First, population projections by level and field of education are made using the MOSART 

model. 
• Second, for each group, the projected participation rate50 is multiplied by the population 

projections to construct the labour supply forecast, per group. The baseline projections 
of labour supply are then equal to the sum of all group projections. 

 
Instruments 
SN produces alternative scenario projections for employment, labour supply and 
unemployment, dependent on demographic factors such as net immigration, fertility and 
mortality. The effects of the 2011 pension reform on labour supply among the elderly are 
also included. 
 
2.4.14 WIFO – The Austrian Institute of Economic Research, Austria 

WIFO is an independent research institute whose macroeconomic forecasts are used by the 
Austrian Government to plan their budget. Furthermore, this forecast is the official forecast 
to be sent to the European Commission, the OECD and the IMF. In addition, WIFO is a 
member of the Joint Economic Forecast Project Group, whose joint macroeconomic forecast 
for the World and the German economy is used by the German Government to plan their 
budget. WIFO’s forecasts and those by the other member institutes are input for the joint 
forecast (Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group, the so-
called.  
 
WIFO forecasts Austrian labour supply for the short term, medium term, the medium-to-long 
term, as well as the long term, and uses different forecasting methods for each time horizon. 
In their short-term forecast, WIFO calculates the trend in both employment and 
unemployment as an extrapolation of filtered historical time series.51 Subsequently, the 
projected labour supply in the short term equals the sum of projected employment and 
unemployment. For their forecast of short-term employment and unemployment, WIFO 
adjusts the trend extrapolations using expert judgement. This expert judgement uses several 
inputs, for example, data on working-time trends and population projections by Statistics 
Austria, policy reforms, recent data on immigration, and information from meetings between 
WIFO forecasting experts on other macroeconomic variables. 
 

 
49 Employment is projected using a macroeconomic demand driven model with 20 industries. 
50 In the MOSART model participation rates are assumed to stay constant at the level observed as an average for the last 
five years by age, gender and level and field of education. 
51 Where the short term is defined as the current and the following year. 
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In their medium-term forecast, WIFO projects both employment and unemployment, using a 
demand-driven macroeconomic model.52 The projected labour supply equals the sum of 
projected employment and unemployment. In this model, employment depends on real GDP 
growth and the change in relative factor prices of labour and capital. Unemployment 
depends on both supply and demand factors, such as number of jobs created, changes in the 
number of early retirees and the working age population, and in the share of foreign workers 
in the number of total employees. Finally, the difference between actual and trend 
unemployment is used as a proxy for labour market tightness in the wage equation. 
 
In their medium-to-long term forecasts, WIFO makes disaggregated projections of labour 
supply per age, education level and gender, to account for differences in the development of 
participation rates between those groups. These are calculated by multiplying projected 
participation rates by the population projections made by Statistics Austria for each 
population group. The population groups are cross-classified by gender, age (five year 
categories), and education (four classes). WIFO adjusts the long-term labour supply forecast 
for pension reforms. The effect of pension reforms on labour supply is determined using a 
simulation model. For details, see Horvath and Mahringer (2016, 2014). 
 
WIFO’s long-term forecasts project the labour force participation rates some 60 years ahead, 
using a dynamic cohort model. The dynamic cohort method (Scherer, 2002) is based on a 
model that calculates labour market entry and exit rates for each cohort over the preceding 
five years and assumes that future lifetime participation profiles have the same dynamics as 
those observed in the preceding five years. The projections from the dynamic model cohort 
are adjusted for the expected consequences of already implemented pension reforms. For 
details, see Kaniovski et al. (2014). Labour supply follows from multiplying these 
participation rates by those of corresponding cohorts from the population projection made 
by Statistics Austria. Long-term projections are produced for 5-year age cohorts by gender 
(22 groups in total). 
 
Instruments 
WIFO constructs alternative forecasts in addition to its central forecasts on employment, 
such as employment by sector (applying a dynamic econometric input-output model 
(Dynamic new Keynesian Model - DYNK)) or by occupation, applying trend estimations of 
occupation by sector employment shares matrices, in combination with sectoral forecasts. 
WIFO also regularly forecasts regional employment and unemployment for Vienna, by 
applying an ARIMA-X model. Finally, WIFO also performs different employment and 
unemployment forecasts depending on specific research requirements. 
  

 
52 See Baumgartner et al. (2004). 
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2.5 Summary and conclusions 

To date, no overview was available on how European institutes forecast labour supply in 
practise. This rapport contains an overview of the short-term to medium-term forecasts of 
labour supply made by fourteen institutes: twelve members of the Association of European 
Conjuncture Institutes (AIECE), IAB whose projection of labour supply is used as a baseline 
projection by some members of AIECE, and the Dutch Central Bank (DNB).  
 
Almost all institutes have in common that the core of their short-term to medium-term 
labour supply forecasting model consists of a multiplication of a population projection and 
projected participation rates. In contrast, the institutes vary widely in the way they project 
their participation rates. About half of them base their extrapolation of participation rates on 
either error correction models or an extrapolation of filtered historical participation rate 
time series.  
 
Another commonality is the breakdown of the model into different groups; notably, 
according to age and gender, and sometimes nationality, education or region. The number of 
groups included in the models varies widely from one or two groups up to more than a 
hundred. 
 
Nearly all institutes incorporate the influence of pension reforms on projected labour supply, 
which may be important to account for the rising participation rates among older workers.  
 
Almost all institutes explicitly take account of the influence of business cycle fluctuations on 
projected labour supply. However, there is extensive variation in the way institutes take 
account of these fluctuations and labour market tightness in their labour market projections. 
Exploring different ways to include the influence of business cycle fluctuations is relevant, 
since forecasting labour supply is especially complex during large business cycle 
fluctuations. 
 
About half of the institutes include the effects of policy measures on tax or social benefits if 
these effects are sufficiently large. In addition, most institutes incorporate the effect of 
immigration on both the working-age population and participation rates. And nearly all 
institutes apply adjustments on the basis of expert judgement that, for example, is based on 
recent final labour market data. 
 
Some institutes use instruments to check their central forecasts of labour supply or its 
components, or are planning to do so in future. Examples are an alternative forecast for 
employment using a simple error correction framework, and leading indicator models to 
check the plausibility of the employment and/or unemployment forecast. Other examples 
include the use or planned use of BVAR forecasts of, for example, employment. 
 
Finally, this overview shows two trade-offs. The first is between structure and flexibility, and 
the second between including more details and modelling ease. Imposing structure can 
enhances the forecast. However, a drawback of imposing structure is that the structure can 
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be prone to the problem of misspecification of the relevant theoretical relationships. 
Including more details may also enhance the forecast; however, it is more difficult to model 
them in a consistent framework. 
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Expert survey 

Expert Survey 
The labour market department of CPB Netherlands Bureau for Economic Policy Analysis is 
currently working on the improvement of our short-term forecast of aggregate labour supply. 
To this end, we are hoping to learn from forecasting methods at other institutions. Therefore we 
interview experts at other institutions, using the questions below. 
 
Questionnaire concerning labour supply forecasting methods 
1. Could you provide a brief description of the way you forecast short-term labour supply, 

defined by employment plus unemployment? (Please see questions below.) 
2. Do you forecast employment and unemployment and is labour supply the resulting sum, 

or do you forecast labour supply and employment and is unemployment determined by 
the difference between the two? 

3. In determining future labour supply, do you take account of demographic developments 
(e.g. population growth)? If so, how? 

4. In determining future labour supply, do you take account of expected changes in future 
participation rates? If so, how? 
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5. In determining future labour supply, do you take account of labour market tightness or 
macroeconomic developments? If so, how? 

6. Are there any other factors that influence future labour supply? 
7. Do you take an aggregate or disaggregate approach? For example, do you use data only 

on total labour supply or by age and gender? 
8. Do you use flow data to forecast labour supply? Idem survey data & administrative data 

for unemployment. 
9. Do you take account of hysteresis in your labour supply model? Do recessions have 

medium or long-term effect on labour supply? 
10. Do you study the deviation between the labour supply forecast and the final numbers? 

And if so, how were the results the past few years? 

3 A review of the literature: labour 
supply and cyclical fluctuations 

This chapter provides an overview of the existing theory and literature on cyclical labour 
supply (in persons). The first section discusses the main theoretical insights into the relation 
between the business cycle and labour supply. Section 2.2 discusses recent empirical 
findings on the cyclicality of labour supply and labour market flows. 

3.1 Theoretical background 

3.1.1 Neoclassical model 

To understand how the business cycle influences labour supply, we must first understand 
how people decide whether they want to work and the number of hours they prefer to do so. 
Our starting point is the neoclassical individual labour supply model (Cahuc et al., 2014). 
According to this theoretical model, individuals divide their time between paid employment 
(in order to be able to consume) and leisure. The amount of labour supplied depends on 
wage rate and the utility they obtain from leisure versus consumption. Based on their wage 
level and personal preference for leisure versus consumption, individuals choose the 
number of hours they need to be working. In this way, they obtain an optimal bundle of 
consumption and leisure. In this model, labour supply depends positively on the wage rate 
and individual preferences with respect to consumption and leisure. 
 
The neoclassical model of individual labour supply is of limited value for determining the 
influence of macroeconomic developments on labour supply. In this model, changes in labour 
supply can only be explained either by wage changes or changes in the preference between 
leisure and consumption. The effect of lower wages during economic downturns on 
individual labour supply decisions can be derived, but we know that this is not the only 
channel through which the business cycle influences the labour supply decision. Other 
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channels, such as a lower probability of finding a job or the effect of spousal job loss, are not 
included in the neoclassical model.  
 
3.1.2 Job search model 

The neoclassical model abstracts from the fact that searching for work is costly. These search 
costs depend on the state of the business cycle, since it is easier to find a job when the 
economy is booming than when it is in recession. Job search models (see Cahuc et al., 2014) 
explicitly model the job search process. They model how unemployed individuals choose 
between searching for work or not to participate in the labour force, depending on the value 
of both states. If they decide not to participate, they derive utility from an alternative source 
of income, for example unemployment benefits. If individuals search for a job, the expected 
utility gained by doing so depends on the costs related to that search, the probability of 
finding a job and the expected wage. If there are many vacancies per unemployed job seeker, 
and the expected wage is well above the social benefit level, labour market participation will 
be the more attractive option. If, however, search costs (both financially and psychologically) 
are too high, the probability of finding a job too low, or the expected wages not much higher 
than the alternative income, individuals are likely will decide not to participate in the labour 
market. Labour demand is an important channel through which the business cycle influences 
the labour supply decision in the job search model.  

 
The discouraged worker effect 
In job search models, the discouraged worker effect arises during economic downturns 
because there are fewer vacancies per unemployed job seeker. As a result, some of the 
unemployed expect that they are so unlikely to find a job that their job search is no longer 
worth the effort. They become discouraged and cease to actively offer their labour on the job 
market; they are no longer labelled as ‘unemployed’ but considered ‘inactive’. More 
specifically, these discouraged workers are individuals that would like to work for the 
current market wage, but for whom the probability of finding employment is so small that 
the expected utility of not searching for work is higher than that of searching (Cahuc et al., 
2014). In short, because an economic downturn reduces the chance of finding a job and, thus, 
extends the expected search period , a certain number of unemployed people will withdraw 
from the labour market. 
 
3.1.3 Household model 

The neoclassical and the job search model both determine labour supply from an individual 
perspective, ignoring the fact that people live in households that often consist of more than 
one person. In reality, people determine their labour supply in accordance with their 
household composition, which means the possible income of another household member 
also plays a role. Household models explicitly model labour supply decisions in the context of 
the household. 
 
In the most basic form, the unitary household model treats the household as one agent that 
determines the labour supply of both partners jointly. In this model, there is a trade-off 
between work, leisure, and household work (also called non-market income) within the 
household. Household work consists of pursuits (except employment) that are beneficial to 
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the household, such as housekeeping and taking care of children. Since this non-earned 
income also adds utility to the household, household members devote some or even all of 
their time to household work instead of paid employment. The balance between labour 
supply and household work is affected in case an employed member of the household suffers 
a job loss. To counterbalance this job loss, the other household member or members may 
start searching for a job, or attempt to increase their hours of employment. This situation is 
what is called the added worker effect. 
 
The added worker effect 
The added worker effect describes the increase in individual labour supply when one of the 
household members becomes unemployed. When a household member becomes 
unemployed, this decreases the household’s disposable income. This changes the optimal 
mix between consumption, household work and leisure. Such a decline in household income 
stimulates other household members to award more time to earning an income on the 
labour market instead of on housekeeping or leisure (Cahuc et al., 2014). Thus, the 
unemployment of one household member can raise the labour supply of the rest of the 
household. This is where the effect of the business cycle can be seen; during economic 
downturns, more individuals are laid off, increasing the added worker effect. The added 
worker effect, therefore, has the opposite effect of that of the discouraged worker effect; the 
added worker effect causes labour supply to increase during economic downturns and to 
decrease during upswings. The effect can influence labour supply both in terms of number of 
people and in number of hours worked, depending on whether or not people who are 
increasing their labour supply were previously inactive. In theory, this affects the labour 
supply of women more, since they are more often the secondary earner or inactive 
household member (England, 2005). 

3.1.4 Macro search and matching model 

Business cycle effects on labour supply can also be modelled on a macro level, using a macro 
search and matching model (Pissarides, 2000). The macro search and matching model 
simultaneously models the labour supply decisions by individuals and firms’ decisions to 
offer vacancies. Using this macro model, the added and discouraged worker effects can be 
derived in a way that is parallel to the derivation in the micro models. 
 
In the basic version of this model, there is no labour supply decision, since all workers 
participate in the labour market, either in employment or as a job seeker. During the job 
search process, unemployed workers fill vacancies that are posted by firms. Both workers 
and firms seek to optimise the present value of their income, given an exogenous discount 
rate. Job seekers and vacancies are matched according to a matching function that describes 
how the number of job matches depends on the number of vacancies and on the number of 
unemployed job seekers. In this basic model, only unemployed workers search for jobs53 and 
the search intensity is fixed for both firms and the unemployed. The number of matches 
depends positively both on the number of vacancies and on the number of unemployed 
workers. Also, the ratio between vacancies and unemployed workers determines how easily 

 
53 There are extensions to this model with on-the-job search. 
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firms and the unemployed may find a match. If there is a rise in the number of vacancies, 
unemployed workers find a match more easily. If, on the other hand, unemployment 
increases exogenously, employers can fill their vacancies more easily. When a vacancy and 
an unemployed worker are a match, the firm and the worker negotiate the wage level. If they 
reach an agreement, they enter into a productive relationship, until an exogenous breakup 
point. If they are unable to reach an agreement, the worker remains unemployed and the 
vacancy remains open. 
 
In this framework, the worker does not decide whether to participate in the labour market, 
but only whether or not to accept a job offer during the wage bargaining process. The worker 
accepts the job if the present value of the job-related income is higher than the present value 
of remaining unemployed and waiting for a possibly higher paid, future match. The employer 
has two decision moments. First, the employer decides whether or not to post a vacancy. 
Firms try to hire workers until hiring additional workers no longer would yield a profit. 
Then, the employer participates in the wage negotiations. 
 
In this model, the cyclical fluctuations enter as a sudden change in labour productivity. 
During an economic downturn, labour productivity drops; therefore, the value of a vacancy 
decreases and firms post fewer vacancies. The number of unemployed workers grows 
because it takes them longer to find a suitable match.54 This explains the negative correlation 
between vacancies and unemployment, the so-called Beveridge curve. When the vacancy-to-
unemployment ratio changes, the bargaining position of employees versus employers 
changes, as well, and this causes wage levels to drop during economic downturns (and to rise 
during upswings).  
 
To incorporate the added worker and discouraged worker effects in this model, it is 
necessary to add the state of non-participation to the basic model. This state also yields 
utility, because it enables the individual to engage in time-consuming non-market activities, 
such as travelling, housekeeping and taking care of children. When they are active on the 
labour market, either as being employed or unemployed, they are less able to spend time on 
these activities due to time constraints.  
 
In this expanded matching model, the discouraged worker effect arises when a negative 
business cycle fluctuation causes a drop in the number of vacancies. This, in turn, causes the 
pool of unemployed individuals to grow and lowers the probability of them finding a match. 
Therefore, the expected job search duration increases, which in turn lowers the expected 
utility of participating in the labour market. Because of this, some of the unemployed will 
withdraw from the labour market into non-participation.  
 
The added worker effect arises via the value of non-participation. If a household member 
loses his job, his expected lifetime labour income decreases. This lowers the value of non-
participation for any other household members. As a result, the other household members’ 

 
54 The break-up rate of matches is constant in this basic version of the model, lower labour productivity will therefore not 
result in more layoffs.  
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reservation utility for entering the labour market decreases, which increases the probability 
that non-participating household members will start to search for a job. 
 

3.2 Empirical findings 

This section presents recent empirical findings regarding the level of labour supply, labour 
market flows and the added worker and discouraged worker effects. First, Section 1.2.1 
discusses findings on a macro level, that is the level of labour supply and the labour market 
flows behind it. Next, Section 1.2.2 presents group differences regarding the level of labour 
supply and the labour market flows. Finally, Section 1.2.3 discusses the evidence on the 
discouraged worker and added worker effects, at the micro level. 
 
3.2.1 Labour supply and labour market flows over the business cycle: macro evidence 
Labour supply stock: macro discouragement  
Cyclical labour supply can be regarded as a change in the numbers of employed and 
unemployed individuals. Most studies that follow this macro approach indicate that 
aggregate labour supply increases during economic upswings and decreases during 
downturns.55 These results are in line with the theoretical notion that a decrease in the 
demand for labour also negatively affects labour supply. This overall decrease in labour 
supply during economic downturns is an indication that, on a macro level, the discouraged 
worker effect dominates over the added worker effect.56 
 
Even though the literature is unanimous in the finding that labour supply is positively 
correlated to the business cycle, they differ substantially in their estimates of the size of the 
effect. In the United States, for example, the labour force participation rate dropped by 3.1 
percentage points between 2007 and 2014. Different studies that investigated this drop in 
participation during all or some of this period came to estimates for the cyclical part of this 
decline that ranged from 16% to 60% of the total change (CEA, 2014).57 Part of this variation 
can be explained by differences within the investigated time period, but the type of method 
and model assumptions have a substantial impact, as well.  
 
Even though this approach provides a rather clear picture of the changes in total labour 
supply in response to aggregate shocks, it tells us little about the underlying dynamics and 
mechanisms. It is therefore useful to look beyond the macro level evidence and investigate 
the labour market flows behind them.  
 
  

 
55 Recent examples of studies that found a positive correlation between labour supply and the business cycle are Vendrik 
and Cörvers (2009), using data on the Netherlands, Kesselring and Bremmer (2015) and the U.S. Council of Economic 
Advisors (CEA) for the United States, and Duval, Eris and Furceri (2011) using a panel of OECD countries. 
56 See also Kesselring and Bremmer (2015). 
57 The CEA itself estimated that half of the decline is caused by population ageing, a sixth of the decline is cyclical and one 
third is due to other factors. These other factors might be a demographic trend, but could also be caused by the severity of 
the Great Recession compared to other recessions (CEA, 2014). 
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Labour market flows 
Changes in labour supply can be broken down into changes in the gross flows or flow rates58 
between employment, unemployment and non-participation. These gross labour market 
flows provide insight into the flows underlying such changes on a macro level. They tell us, 
for example, whether the decrease in labour supply during a recession is due to an increased 
flow from employment/unemployment to non-participation or a decrease in the outflow 
from non-participation to employment/unemployment, or a combination of the two. The key 
findings on the cyclicality of the labour market flows in the literature are summarised in 
Table 2.1. 
 
Table 3.1 Summary of findings in previous literature on the cyclicality of the flows 

Flow Correlation with the business cycle Mechanism 

Unemployment to non-participation Negative Effect of discouragement during economic 
downturns 

Non-participation to unemployment Negative More difficult labour market entry during 
economic downturns. Also, most of the 
added workers flow from non-participation 
to unemployment (Merens and Josten, 
2016) 

Employment to non-participation None/ weakly positive No clear theoretical explanation, from a 
labour market perspective 

Non-participation to employment Positive Easier labour market entry during 
economic upswings; higher labour demand 
causes more individuals to find 
employment immediately upon entering the 
labour market 

 
When interpreting flow analyses, two potential drawbacks should be kept in mind. Firstly, 
flows cannot be aggregated to fully represent the changes in the various groups, since flow 
analyses implicitly assume that the three states are a closed system. However, people enter 
and leave the potential labour force due to demographic changes. As a result, aggregating the 
flows only provides an approximation for the changes in the groups. Studying the flows is 
therefore no substitute for studying changes in the aggregate labour stock, but rather is 
complementary to it. Secondly, compared with analyses of the various groups, flow studies 
that use survey data on labour market status are more susceptible to misclassification of 
labour market status.59 
 
A common finding from flow analyses is that both the flow from unemployment to non-
participation and vice versa increase during economic downturns and decrease during 
upswings.60 These two opposing flows have the same cyclical pattern, because they are 
driven by different effects. The cyclicalicty of the flow from unemployment to non-
participation is linked to discouragement (see Section 1.1.2), whereas the cyclicality of the 
flow from non-participation to unemployment is linked to the added worker effect (see 

 
58 Flow rates are typically defined as the flow from status i to j in period t divided by the number of people in i at the 
beginning of the period. 
59 See Elsby et al. (2015) for more information. 
60 Examples of studies that find this result are two studies using data from the United Kingdom (Gomes, 2012; Sutton, 
2013) as well as an older study comparing four European countries (Burda and Wyplosz, 1994) and a more recent Dutch 
study (Van Loon et al., 2014). 
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Section 1.1.3) and to cyclical changes in how successful labour market entrants are in finding 
employment (Burda and Wyplosz, 1994).  
 
The cyclical variation in the flows from employment to non-participation, and vice versa, is 
less clear than the cyclical variation between unemployment and non-particpation. Studies 
are unanimous in the finding that the flow from non-participation to employment is 
positively related to the business cycle. During economic upswings, there are more 
successful labour market entrances. Regarding the flow from employment to non-
participation, results differ; some studies find that the flow from employment to non-
participation does not show significant cyclical movement (e.g. Gomes, 2012), while others 
find a weak positive correlation with the cycle (e.g. Krussel et al., 2012; Sutton, 2013).61 This 
difference might be due to the time span studied.62  
 
There are also studies that look at flow rates instead of gross flows. The two flow rates 
between employment and non-participation, as well as the flow rate from non-participation 
to unemployment, show a pattern over the business cycle that is similar to that of the 
corresponding gross flows (Gomes, 2012). However, this is not the case for the flow rate 
from unemployment to nonparticipation. The flow rate from unemployment to non-
participation is positively correlated with the business cycle, whereas the corresponding 
gross flow is negatively correlated. This difference between the flow and the flow rate is due 
to compositional changes in the group of unemployed over the cycle63 (Elsby, Hobijn and 
Şahin, 2015; Krueger, Cramer and Cho, 2014). 
 
3.2.2 Group differences: meso evidence 

Cyclical labour supply variations differ by gender, age and education level. The main group 
differences are summarised in Table 2.2. 
 
The difference between men and women is somewhat unclear. Some macro-level studies 
show more cyclical fluctuations in labour supply for men than for women, but this is in 
contrast with micro evidence (presented in Section 1.2.3), which points in the opposite 
direction.64 Kesselring and Bremmer (2015), for instance, found that, for the United States, 
the labour supply response to changes in total unemployment was more pronounced for 

 
61 According to Gomes (2012), the flow from non-participation to employment has a slight positive correlation with the 
business cycle, whereas that from employment to non-participation does not show significant cyclical movement. According 
to Krussel et al. (2012), the flow rate from non-participation to employment, in the United States, has a strong positive 
correlation with the business cycle, whereas the flow rate from employment to non-participation exhibits a weak positive 
correlation with the cycle (2012). 
62 Gomes (2012) uses a data set from 1993 Q2 to 2010 Q4, Sutton (2013) uses a data set from 1997 Q2 to 2010 Q1 and 
splits this data set at 2004. Before 2004, Sutton finds no significant correlation of the flows from employment to non-
participation, but after 2004, and for the total sample, he does. 
63 The flow from unemployment to non-participation increases during economic downturns because of an increase in the 
number of unemployed. However, the individuals that flow from employment to unemployment in an economic downturn 
have a stronger connection with the labour market than the unemployed in more positive economic times; they become 
discouraged less quickly. Therefore the flow rate from unemployment to non-participation drops during economic 
downturns while the flow itself rises. 
64 This difference between the micro and macro levels likely originates from the fact that micro-studies usually correct for 
more economic and demographic factors than do macro-studies. For example: the study by Hotchkiss and Robertson 
(2006) controls for variables such as education, number of children and regional effects, while the studies by Duval (2011) 
and Kesselring and Bremmer (2015) do not control for these factors. Therefore, the higher net effect of discouragement on 
men at the macro level may be caused by an omitted variable bias. 
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men than for women, indicating a higher net effect of discouragement on men. Duval et al. 
(2011) also found a slightly larger labour supply reaction to economic downturns for men 
than for women, in their study covering 30 countries over the 1960–2008 period. Vendrik 
and Cörvers (2009) found substantial effects of cyclical changes in labour demand on short-
term participation, for both men and women in the Netherlands, but long-term effects were 
only found for men.  
Table 3.2 Summary of findings in previous literature on group differences 

Demographic distinction Labour supply/ flow differences Mechanism 

Gender There is an unclear effect on labour supply; the 
studies by Duval (2011) and Kesselring and 
Bremmer (2015) indicate that the labour supply 
of men is more sensitive to cyclical fluctuations, 
but the study by Hotchkiss and Robertson 
(2006) finds an opposite effect. 

 

Age Older and possibly also young individuals are 
more affected by cyclical fluctuations in their 
labour participation decision. 

For older individuals, the higher 
responsiveness is linked to the 
availability of retirement and early 
retirement schemes, making a labour 
market exit more attractive for this 
group than for other age categories. 

Education Overall, less-cyclical fluctuations in flow 
probabilities, both for the flows between non-
participation and unemployment and those 
between non-participation and employment for 
higher educated individuals. 

Stronger effects of the business cycle 
on labour market outcomes for lower 
educated individuals. 

 
Regarding age, theoretically, both young and older people may be expected to become 
discouraged more easily than middle-aged people, because they have more options to exit 
the labour force. 65 Young people can choose to go back to school, or postpone their labour 
market entrance by extending their education. Older people have options to retire early. 
Duval et al. (2011) indeed find the most substantial labour supply changes during economic 
downturns in the youngest (aged 15–24) and the oldest (aged 60–64) groups of workers 
(Duval et al. 2011). Kesselring and Bremmer (2015) confirm that older married people (aged 
51–65) are most easily discouraged. In their study, the effects for single or divorced older 
people do not differ significantly from those for other age groups.  
 
A third important distinction is that of education level. People with a higher education are 
less sensitive to the business cycle. Both unemployment rates and non-participation rates 
decrease with education level. According to Gomes (2012), there are less-cyclical 
fluctuations in the transition probabilities between non-participation and unemployment as 
well as in those between non-participation and employment for higher educated individuals 
than for lower educated individuals. A likely explanation for these differences is that the 
higher educated generally perform better on the labour market and are therefore less 
affected by business cycle fluctuations (Mukoyama and Şahin, 2010). 
 

 
65 There are also other age-related effects for specific demographic groups. For example: Bredtmann (2014) finds that the 
added worker effect is less strong for women with young children, a group consisting mainly of women between the ages of 
30 and 45. 
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Apart from these demographic differences, the cyclical variations in labour supply differ by 
country and region. Broersma and Van Dijk (2002), for instance, found differences in cyclical 
labour supply between regions in the Netherlands. 66 
 
3.2.3 Micro evidence 

The added worker effect 
The added worker effect can only be investigated by analysing micro data, in which the 
labour supply of both partners within a household is determined. Many studies investigating 
the added worker effect use a difference-in-difference approach where they compare 
individuals whose partner has just become unemployed with those whose partner has 
remained employed. A disadvantage of this approach is that it only looks at actual job loss 
and ignores the possibility of the partner reacting to a higher expected probability of spousal 
unemployment. Examples of such studies using a difference-in-difference approach are 
Merens and Josten (2016) and Triebe (2015). Merens and Josten found an added worker 
effect for women whose partner became unemployed, but not for men in the same 
situation.67 The positive effect on the extensive margin only lasted for a short period of time, 
which may be due to the fact that most of these women who entered the labour market, 
failed to find a job, which soon discouraged them. Triebe (2015) also finds that the added 
worker effect is mainly present in terms of hours worked (the intensive margin) and not so 
much in the extensive margin. Triebe also indicates that the preferred number of hours 
increases by more than the actual hours worked.  
 
The difference between men and women in this respect is unclear. The Dutch study by 
Merens and Josten (2016) only found an added worker effect for women and not for men. 
Triebe (2015), however, did find an added worker effect for both men and women. This 
might indicate a national difference, but it might also be due to the fact that Merens and 
Josten included people who work fulltime in their sample, while Triebe did not. The added 
worker effect is stronger for people who work part-time, as they are more likely to increase 
their hours than those that work full-time. Since more men work full-time (CBS, 2016), 
including full-time workers in the sample affects the estimates for men more than for 
women. 
 
There is less information available on differences between age groups and education levels. 
Starr (2014) analysed the difference in the added worker effect between age groups in the 
United States during the Great Recession, and found a stronger added worker effect for 
young females than for other age groups. Starr explains this by the fact that young couples 
have fewer savings and, therefore, find themselves in a financially tight position more 
quickly. 
 

 
66 Other examples of studies that use regional data are Elhorst and Zeilstra (2007) and Decressin and Fatás (1995). 
67 This increase in labour supply takes the form of higher labour market participation (an increase in the extensive margin) 
as well as more hours worked (an increase in the intensive margin). Employed women whose partner became 
unemployed, on average worked one hour per week more, compared to women with an employed partner. 16% of 
previously non-participating women started searching for work in the period in which their partner became unemployed, 
compared to 12% of those in the control group, but this effect disappeared after three months. 
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People appear to react stronger to the job loss of their partners during a recession than 
during an upturn. The influence of the business cycle on the added worker effect has been 
analysed by Mattingly and Smith (2010) for the United States, and by Bredtmann et al. 
(2014) for 28 European countries. Mattingly and Smith found that, during the Great 
Recession (2008 and 2009), there was an added worker effect for women in response to the 
unemployment of their partners, which was not present in the years before the recession 
(2004 and 2005). Bredtmann et al. (2014) found that the added worker effect for such 
women is stronger when unemployment is high, but the intensity of the added worker effect 
does not change with fluctuations in GDP growth.  
 
Theoretically, the added worker effect may be expected to be stronger in countries with less 
generous welfare regimes. Under a more generous welfare system, household income drops 
by less as a consequence of one of the partners becoming unemployed, which decreases the 
necessity for the other partner to enter the labour market or search for more working hours. 
The results of Bredtmann et al. (2014) correspond with this theoretical notion. They find 
that the added worker effect is less strong in countries with a more generous welfare regime.  
 
The discouraged worker effect 
There is less micro-evidence for the discouraged worker effect than for the added worker 
effect, but the existing micro-econometric literature confirms that job seekers are indeed 
discouraged when the economy is in a recession. Using Dutch data, Bloemen (2005) found 
that a decrease in the number of job opportunities available per individual decreases the 
intensity of their job search. For Norway, Dagsvik et al. (2013) also found a significant 
discouraged worker effect.68  
 
Micro-evidence of the differences in cyclicality of labour supply between different groups 
indicates that gender, education level and age are important for the extent to which 
individuals are discouraged. A US study by Hotchkiss and Robertson (2006) found that 
women, low educated and older individuals are more affected in their participation decision 
when the probability of finding employment changes.  
 
The gender difference found by Hotchkiss and Robertson (2006) is opposite to the findings 
by Kesselring and Bremmer (2015), who also studied the United States. There are multiple 
factors that could explain this difference. Firstly, the study by Hotchkiss and Robertson 
controls for marital status, which could filter out the added worker effect from the estimate 
of cyclicality. As the added worker effect seems more important for married women than for 
married men, this could explain why the study by Hotchkiss and Robertson finds relatively 
stronger effects of the business cycle on the participation decision of women. They also study 
the effects of changes in local unemployment, which might yield different results than if 
national unemployment rates are used instead, like in the study by Kesselring and Bremmer. 
Thirdly, there is a difference in time span between the studies; the study by Hotchkiss and 
Robertson looks at data from 1994 to 2005, whereas Kesselring and Bremmer analyse data 
from 1976 until 2012. 

 
68 Dagsvik et al. (2013) use cross-sectional data over multiple years in combination with a multi-stage probit model. 



61 

 
3.2.4 Summary 

Overall, there is clear empirical evidence for both the discouraged worker and the added 
worker effect, although the size of the added worker effect in the Netherlands appears to be 
quite small. The effects of discouragement, on the aggregate level, are larger than the added 
worker effect. Total labour supply, therefore, moves in the same direction as the business 
cycle.  
 
Both young and older people react more strongly in their labour supply to cyclical changes. 
The differences between men and women mostly concern the added worker effect, which is 
stronger for women. With respect to education level, all flow probabilities in and out of the 
labour market are less cyclical for higher educated individuals.  
 
Regarding labour market flows, the literature shows a clear negative correlation with the 
business cycle for those between unemployment and non-participation. The flow from non-
participation to employment seems to have a smaller but positive correlation with the cycle. 
Cyclical effects in the flow from employment to non-participation are found either to be 
slightly positive or absent. 

4 Empirical analysis for the 
Netherlands 

In this chapter, we analyse labour supply behaviour in the Netherlands. We do so by studying 
the various groups related to the labour market and the labour flows in the period from 2003 
to 2016. The sizes of these groups and flows are influenced by demographic trends, changes 
in social norms, policy changes and the business cycle. Since the focus of this paper is on the 
cyclicality, the empirical analyses in this chapter are focussed on the dynamics in the flows. If 
only the changes in the sizes of the groups would be considered, one would miss the 
underlying dynamics that perhaps cancel each other out within the groups.69  
 
The main data used in this chapter are data on levels and flows, obtained from Statistics 
Netherlands (CBS). The first group of data represents data on the number of individuals that 
are either employment, unemployment or non-participating. The flow data represent the 
number of individuals that move between employment, unemployment and non-
participation, within a given quarter. These data are available for the total population aged 
between 15 and 75, as well as for men and women, three age groups (15–25, 25–45, 45–75) 
and three education levels (low, intermediate and high). Combined classifications, such as 
‘young and highly educated’, are not available. We use data on employment, unemployment 
and non-participation levels from the first quarter of 2003 to the first quarter of 2016, and 

 
69 The flows to and from non-participation are about 15 times higher than the resulting average absolute change in 
participation. 
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flow data from the second quarter of 2003 to the first quarter of 2016. The data are based on 
the Dutch Labour Force Survey (Enquête Beroepsbevolking) and are scaled up by Statistics 
Netherlands to obtain national representative volumes.  
 
Section 3.1 first describes the development in the level of employment, unemployment and 
non-participation. Section 3.2, subsequently, discusses the gross labour market flows 
between non-participation, unemployment and employment. Section 3.3 analyses the 
relation of between these flows and the business cycle and Section 3.4 concludes. 

4.1 Employment, unemployment and non-participation levels 

Short-term fluctuations in the level of employment (E), unemployment (U) and non-
participation (N) are sizable, in comparison to the average size of these groups. The standard 
deviation of non-participation and employment is 3% of the average value; for 
unemployment, this is 23% (see Table 4.1). A considerable part of this fluctuation appears to 
be cyclical (see Figure 4.1). All three states have a peak (for E) or trough (for N and U) 
around the start of the Great Recession, at the end of 2008 or beginning of 2009. The 
employment level shows a rise between 2005 and 2009, when there was mostly economic 
growth. After 2009, there is a slight average decline. The level of non-participation also 
moves in a cyclical way; it drops from 2003 until 2009, followed by an average rise. Lastly, 
the unemployment level also has a clear cyclical pattern; it rises between 2003 and 2005, 
drops from 2005 until 2009 and then rises again, with a peak in 2014. 
 
Table 4.1 Descriptive statistics on non-participation, employment and unemployment. 

X 1000 N 
 

E U 

 Mean 3773.4 8145.8 473.4 
 Maximum 3948.2 8434.7 680.7 
 Minimum 3592.4 7754.3 308.9 
 Std. Dev. 100.9 224.1 108.6 
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Figure 4.1 Employment, unemployment and non-participation (including a four-quarter moving 
average and recession shading). 

 

 
Note: Shaded areas indicate the area following the peak through the trough in the OECD Composite Leading Indicator Series 
(OECD, 2016). Source: CBS Statline, OECD. 
 
Demographic groups exhibit substantially different developments in labour market status, 
over time (see Appendix 7.1): 
 
• The employment level for men shows a clear drop after 2009, which cannot be seen for 

women. The unemployment level shows a similar pattern for men and women, but with 
stronger fluctuations for men.  

• Due to the general increase in education levels, the levels of E and N increase for the 
highly educated, while they decline for the lower educated. For the level of U , this holds 
to a lesser extent; this variable follows roughly the same pattern for all education levels.  

• Due to the ageing of the labour force, the level of E declines, over time, for the 25–45 age 
group, while it rises for the 45–75 group. The level of N decreases for both these age 
groups until 2009 and then rises thereafter, but more strongly so for the 45–75 group. 
Fluctuations in the level of U are stronger for those aged 24–45 and 45–75 than for the 
15–25 age group. 
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4.2 Flows 

Underlying the changes in employment, unemployment and non-participation levels, as 
presented in Section 4.1, are labour market flows between E, U and N. Because the flows 
between E and U do not result in a change in labour supply, we will focus on the flows 
between N and E or U. These are the flows in and out of the labour market, and therefore the 
ones that directly affect labour supply. The flows are influenced not only by the business 
cycle, but also by demographic and policy changes. As mentioned before, we focus on the 
cyclical aspects of the flows. Graphs for the gross and net flows of all groups are available in 
Appendices 7.2 and 7.3. 
 
Figure 4.2 Seasonally corrected average flows between employment, unemployment and non-

participation, over the 2003Q2–2016Q1 period. (a) 

 
(a) Employment, unemployment and non-participation levels shown in parentheses. Source: CBS StatLine.  

 
Every quarter, a considerable number of individuals change their labour market status, as 
can be seen in Table 4.2 and Figure 4.3. The flows between N and E, on average, are larger 
than those between N and U. Also, the average flows towards the labour market (from N to E 
or U) are slightly larger than those in the opposite direction, during the period investigated. 
 
Table 4.2 Descriptive statistics on the flows 

Flows 
x1000 
 

U to N N to U E to N N to E 

Mean 155.3 159.2 174.5 184.8 
Maximum 196.2 201.3 201.8 219.8 
Minimum 115.5 118.8 151.9 153.6 
Std. Dev. 20.0 24.4 11.6 15.8 

 
The flows between N and U exhibit a stronger cyclical pattern than those between N and E 
(Figure 4.3). The flows from N to U and from U to N both show cyclicality, they decrease 
during the 2005–2009 period and rise again thereafter. Since these flows have roughly the 
same pattern over time, the effects of their increase or decreases on unemployment and non-
participation levels partially cancel each other out. The flows, therefore, exhibit more labour 
market dynamics than expected, on the basis of the changes in unemployment and non-
participation levels. The flow from N to E also shows a cyclical pattern, but weaker than that 
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of the flows between N and U. The flow from E to N appears the least cyclical of all the flows, 
since it changes only slightly over time.  
 
Figure 4.3 Gross flows (including a four-quarter moving average and recession shading70 

 
Source: CBS Statline, OECD. 

 
Similar to the employment, unemployment and non-participation levels, labour market flows 
also develop differently for various demographic groups. Appendix 7.3 provides an overview 
of the flows by age, education and gender. Main differences are the following: 
 
• All four flows to and from non-participation are larger for women than for men. This 

contrasts with the development in the unemployment level, which fluctuates more for 
men (see Section 4.1).  

• In line with the finding from Gomes (2012), the flows between N and U and N and E have 
a more cyclical pattern for the low and intermediate levels of education than for the 
higher education level.  

 
70 Shaded areas indicate the area following the peak through the trough in the OECD Composite Leading Indicator Series 
(OECD, 2016). 
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• The flows between N and U are more cyclical for the young and middle-aged than for 
older people. For the oldest age group, the flows increase after 2009, probably in part 
due to changes in the retirement age; these flows do not change by much before the year 
2009 . This result does not correspond with results from previous literature (Duval et 
al., 2011; Kesselring and Bremmer 2015), who find that the people in the oldest age 
group have more options to retire early and, therefore, the flow towards N fluctuates 
more. For the flow from N to E, the middle-age group has a more cyclical pattern than 
the two other groups.  

4.3 Flows and business cycle 

Looking at the labour market flows in the previous section, we concluded that various labour 
market flows exhibit a cyclical pattern that differs between demographic groups. To 
investigate the short-term movement of the flows more closely, and to obtain a better view 
of the group differences, we empirically investigate the relation between the flows and a 
number of variables related to the economic cycle. 
 
Because the flows probably move with a certain delay after economic fluctuations, we first 
investigate this delay. We do so by performing cross-correlations between the flows (total 
population) and the lags of the various indicators. We then take the lag with the highest 
correlation and use this in a regression for the sub-groups. For the total flows, we also 
graphically show the outcome of regressions with a number of other lags. To take into 
account the possibility of heteroscedasticity and autocorrelation, Newey-West standard 
errors are used in these regressions. 

 
4.3.1 Labour market flows and GDP growth 

Since the growth rate of real GDP is clearly related to the business cycle, this variable is a 
natural starting point to investigate the cyclicality of the flows. 
 
Cross-correlations  
Cross-correlations show that the flows show the highest correlation with varying lags of GDP 
growth (Table 4.3). Some are in line with the theory and previous literature presented in 
Section 1, but others are not. The negative correlations between GDP growth and labour 
market flows between N and U are in line with the results from previous literature that show 
the flow from U to N is be negatively correlated to the business cycle due to discouragement 
(Burda and Wyplosz, 1994). For the flow from U to N, the negative correlation is caused by a 
mix of increasing unsuccessful attempts to enter the labour market during economic 
downturns and the added worker effect.  
 
The positive correlation between the flow from N to E and GDP growth is also in line with the 
literature. According to the literature, this positive correlation is due to an increase in 
successful labour market entries during economic upswings. However, the negative 
correlation between the flow from E to N and GDP growth is unexpected. Previous literature 
indicates that this flow has either a positive cyclical fluctuation or no cyclical fluctuation at 
all (Gomes, 2012; Sutton, 2013; Burda and Wyplosz, 1994).  
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The magnitude of some of the correlations and the long optimal lag cast doubt on the 
usability of real GDP growth as a variable to capture short-term flow changes. For example, 
on the basis of the flow graphs, the flow from N to U would not be expected to have the 
lowest correlation with the business cycle. And the lag of GDP growth with the highest 
correlation with the flow from N to U is rather long. Therefore, we also show the point 
estimates using various lags.  
 
Table 4.3 Correlation of flows with GDP growth 

 U to N 
 

N to U E to N N to E 

GDP growth -0.44 (8) -0.34 (11) -0.41 (1) 0.36 (5) 
 
The lag (in quarters) used is shown in parentheses. 

 
Analysis 
In our regression analysis, we use the lags of GDP growth with the highest correlation to 
study their relation to the flows for the total working age population and its sub-groups. The 
main result is that the regressions on the total flows and the different groups generally have 
a low adjusted R-squared. These low values for the R-squares indicate that real GDP growth 
is a relatively weak indicator to determine the short-term movements in the flows. 
Moreover, the regressions on the sub-groups mostly show insignificant results and low R-
squares (Table 4.4). Because of this, it is difficult to relate the outcomes of the regressions to 
previous theory and literature. 
 
The co-movement of the flows with GDP growth is generally small for most lags. This can be 
seen in Figure 4.4, where we compare the regression results discussed above with the results 
found when using other lags. This figure shows that, for three of the four main flows, no lag 
of GDP growth has a co-movement that is significant at a 95%-confidence level. The flow 
from E to N, however, has a significant co-movement with small lags of GDP growth. 
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Table 4.4 Regression results for the flows with GDP growth as regressor 

U to N flow  
N=52 
 

Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

GDP growth 

(lag=8) -11.542* -4.439 -7.026** -5.976*** -3.012 -2.054 -6.280*** -3.671 -1.216 
Adj. R2 0.17 0.08 0.18 0.23 0.05 0.01 0.30 0.05 0.03 

 
N to U flow 
N=52 

Total Men Women Aged 
 15–25 

Aged 
 25–45 

Aged 
 45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

GDP growth 

(lag= 11) -11.254 -5.216 -5.897 -5.815** -2.392 -3.145 -4.377 -4.939 -1.934 
Adj. R2 0.10 0.07 0.10 0.11 0.02 0.02 0.08 0.08 0.08 

 
E to N flow 
N=52 

Total Men Women Aged 
 15–25 

Aged 
 25–45 

Aged 
 45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

GDP growth 

(lag= 1) -6.503*** -4.383*** -1.692 -1.878 -2.413*** -2.092 -2.076 -2.680*** -1.635 
Adj. R2 0.15 0.20 0.01 0.04 0.10 0.02 0.03 0.12 0.04 

 
N to E flow 
N=52 

Total Men Women Aged 
 15–25 

Aged 
 25–45 

Aged 
 45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

GDP growth  

(lag= 5) 7.974 2.795 5.382 5.389* 2.608 0.268 3.946 2.686 1.248 

Adj. R2 0.13 0.06 0.13 0.19 0.08 0 0.09 0.08 0.05 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in 

parentheses. 
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Figure 4.4 Point estimates for GDP growth and corresponding adjusted R-squared. Bars indicate the 
95%-confidence interval around the point estimates71 

 

  
 
4.3.2 The output gap 

We performed the same analysis using the output gap72 instead of real GDP growth as a 
business cycle indicator. The output gap measures whether the growth is above or below its 
potential. Therefore, the output gap only measures business cycle changes and excludes the 
long-term trend in economic growth which is present in GDP growth. The output gap may 
therefore be a more suitable indicator for the business cycle. However, the downside of using 
output gap is that it is a construct based on an HP-filter. It therefore comes with the 
downsides of mechanical detrending73. 
 
  

 
71 The figure shows the point estimates and adjusted R-squares of the regressions with a flow as y-variable and a lag (1 
through 9) of GDP growth as the x-variable. The estimated equation is y=a+b*x, where b is the point estimate of the co-
movement between the flow and GDP growth, The bars indicate the estimate plus/minus 1.96 times the standard deviation 
of the estimate, corresponding to a 95%-confidence interval. 
72 We measure output gap using an index of real, seasonally corrected GDP and HP-filtering for this index with λ=1600. 
The output gap is then defined as (index - hp filtered index)/(hp filtered index). The index covers the period from 1996Q1 to 
2016Q1.  
73 See, for example, Harvey and Jaeger (1993) for a critique on HP-filtering. 
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Cross-correlations 
The output gap exhibits a stronger correlation with labour market flows than the GDP 
growth did (Table 4.5). In addition, the sign of all four correlations corresponds with the the 
type of (positive or negative) cyclicality found in previous studies (Gomes, 2012; Burda and 
Wyplosz, 1994). The flows between U and N are negatively correlated with output gap, they 
rise during economic downturns and drop during upswings. The flows between E and N 
show the opposite movement.  
 
Table 4.5 Correlation between flows and the output gap 

 U to N N to U E to N N to E 
 

Output gap -0.57 (3) -0.40 (4) 0.47 (7) 0.62 (2) 
 
The lag (in quarters) used is shown in parentheses. 
 
Analysis 
Table 4.6 shows the regression results using the highest correlated lag of the output gap. 
Some results are in line with the literature, but there are some unexpected results, as well. 
The sign of the cyclical relation (i.e. a positive or negative coefficient) corresponds to the sign 
of the cross-correlations. Figure 4.5 shows that the R-squared is highest for the lag of output 
growth that had the highest cross-correlation with the flows. The regressions on the flows 
between N and U, show a rise in the R-squared until a lag of three to four quarters, after 
which it gradually drops. The R-squared of the regressions on the flow from N to E drops 
after two quarters; the movement in the flow from N to E is linked to shorter lags of the 
output gap than those between N and U. Lastly, the regressions on the flow from E to N show 
a rising R-squared for seven quarters, after which it drops. 
 
Table 4.6 provides results for different sub-groups. The cyclicality74 of the flows differs 
between sub-groups, as can be seen by the differences in adjusted R-squared. The most 
interesting results are the following:  
 
• All flows for women, except for the flow from E to N, show more cyclicality that those for 

men.  
• The flows from U to N, N to E and E to N show less cyclicality for the higher educated 

than for the low and medium educated groups, as indicated by a lower R-squared in 
Table 4.5. For the flow from N to U, this is not the case.  

• The group aged between 25 and 45 shows more cyclical fluctuation than the groups of 
the young and older people, except for the flow from N to E.  

• The flow from N to U seems to be less cyclical in its fluctuations than the other flows. 
This result is not in line with previous literature, as those studies found considerable 
cyclicality for this flow (Elsby, Hobijn and Şahin, 2015; Gomes, 2012). 

 
74 We interpret the cyclicality of the flows as the amount of co-movement between the flows and a cyclical indicator (in this 
case, the output gap). However, we cannot rule out the possibility that part of this co-movement was due to demographic or 
policy changes that may have affected the flow if they occurred simultaneously with business cycle fluctuations in the 
investigated period. 
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Figure 4.5 Point estimates for output gap and corresponding adjusted R-squared. Bars indicate the 
95%-confidence interval around the point estimates75 

 

  
 
 

 
75 The figure shows the point estimates and adjusted R-squares of the regressions with a flow as y-variable and a lag (1 
through 9) of output gap as the x-variable. The estimated equation is y=a+b*x, where b is the point estimate of the co-
movement between the flow and output gap, The bars indicate the estimate plus/minus 1.96 times the standard deviation of 
the estimate, corresponding to a 95%-confidence interval. 
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Table 4.6 Regression results for the flows with output gap as regressor 

U to N flow 
N=52 

Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (3) -775.361*** -329.017*** -438.255*** -263.051** -446.157*** -61.014 -382.288*** -283.018** -82.006** 
Adj. R2 0.31 0.19 0.29 0.17 0.54 -0.01 0.45 0.15 0.07 

 
N to U flow 
N=52 

Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (4) -659.200** -247.404 -417.946*** -250.110 -337.498*** -82.653 -292.554** -220.196 -123.542*** 
Adj. R2 0.14 0.06 0.21 0.07 0.27 0.00 0.16 0.05 0.14 

 
E to N flow 
N=52 

Total Men Women Aged  
15–25 

Aged 
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (7) 390.188*** 252.022*** 135.701* 177.178*** 159.354*** 56.794 248.031*** 120.521** 28.591 
Adj. R2 0.23 0.27 0.07 0.19 0.18 0.00 0.27 0.09 0.00 

 
N to E flow 
N=52 

Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (2) 673.509*** 222.861*** 461.546*** 358.235*** 138.901** 170.980*** 343.980*** 208.992*** 117.054*** 
Adj. R2 0.38 0.18 0.39 0.34 0.09 0.23 0.31 0.22 0.22 
*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

4.3.3 Adding labour market indicators 

To investigate the underlying mechanisms behind the results in the previous section, we 
repeat the analysis using the output gap but also add three labour market indicators. The 
link between the fluctuations in labour market flows and the output gap, shown in the 
previous section, may run via changes in the labour market instead of directly (Vendrik and 
Cörvers, 2009). The discouraged worker effect, for instance, is probably not so much driven 
by changes in the output gap itself, but rather by the low job finding probabilities that are 
due to low labour demand. The added worker effect is also caused by labour market 
variables, such as unemployment, and not so much by the output gap itself. Previous 
empirical literature also found that, in comparison to labour market related variables, GDP-
related variables capture less of the short-term variations in labour market flows.76  
 
We use vacancies, consumers’ willingness to buy and bankruptcies as the indicators that 
might cause changes in labour market flows. The number of vacancies is used to capture 
labour market tightness. An alternative for this indicator would be unemployment or the 
ratio between vacancies and unemployment (the V/U ratio). We do not use these because the 
flows in and out of unemployment are, by definition, closely related to the unemployment 
levels. The second indicator we use is consumers’ willingness to buy. There are two reasons 
why this variable is useful. Firstly, it is an indicator for the demand-side of the economy. And 
secondly, it is theoretically related to the added worker effect, as a drop in household income 
(the cause of the added worker effect) influences people’s willingness to buy. The third 
indicator is the number of bankruptcies. Bankruptcies indicate the general state of the 

 
76 Examples are Vendrik and Cörvers (2009), Gomez (2012) and Sutton (2013). 
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producer-side of the economy, and also give an indication of the financial tightness at 
companies, which may affect their hiring policy.  
 
The regression results cannot be interpreted as causal relationships, since there may be 
underlying confounding factors at play, or intermediate factors that interact between the 
flows and the right-hand-side variables.  
 
Cross-correlations 
The lags of the indicators with the highest correlation with the flows show a clear pattern for 
three of the four flows (see Table 4.7). For the flows between N and U, the highest correlation 
with the indicators occurs with lags from a year to a year and a half. Those for the flow from 
N to E are lower: two to three quarters of a year. This corresponds roughly to the lags used 
for the output gap. The lag with the highest correlation for the flow from E to N, however, 
differs greatly between indicators. This is an unexpected result. A possible explanation could 
be that the indicators work less well on this specific flow because it is less cyclical, as was 
found by Gomes (2012). 
 
Also for the sign of the correlations between flows and indicators, we find expected results 
for the same three of the four flows. The flows between N and U have a positive correlation 
with bankruptcies and negative correlations with willingness to buy and vacancies. This 
shows that these flows drop during economic upswings (when willingness to buy and 
vacancies go up) and rise during downturns (when bankruptcies increase). The opposite can 
be seen for correlations of the indicators with the flow from N to E; this flow has a negative 
correlation with bankruptcies and a positive correlation with willingness to buy and 
vacancies. The type of cyclicality of these three flows corresponds to the results obtained 
using the output gap as an indicator, as well as to the findings in previous research (Gomes, 
2012; Burda and Wyplosz, 1994). In addition to these expected results, there is also one 
result that is difficult to explain: that of the flow from E to N being positively correlated with 
all three indicators. This makes it difficult to interpret the cyclicality of the flow. As 
mentioned above, a possible explanation is that this flow is less cyclical. This makes the 
labour market indicators work less well with this flow. 
 
Table 4.7 Correlation of the flows with the three labour market indicators 

 U to N N to U N to E E to N 
 

Vacancies -0.83 (4) -0.80 (6) 0.73 (2)  0.42 (11) 
Willingness to buy -0.66 (5) -0.57 (6) 0.63 (3) 0.46 (6) 
Bankruptcies 0.85 (5) 0.80 (6) -0.61 (3) 0.40 (0) 
 
The lag (in quarters) used is shown in parentheses. 
 
Analysis with output gap and labour market indicators 
From the cross-correlation, we obtained the lags for both the output gap and the labour 
market indicators to use in the regressions. Because the flow from E to N shows no clear 
cyclical pattern with the labour market indicators, we will not look into the group differences 
for this flow. We do however run a regression on the total flow. 
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Using both the output gap and the three labour market indicators as regressors, we generally 
obtain a much higher adjusted R-squared than when the output gap is used as the only 
regressor (Tables 4.8 to 4.11). Both total flows between N and U now show a high R-squared. 
The total flow from N to E has a slightly lower R-squared and the flow from E to N has a 
much lower R-squared. These results on the cyclicality of the flows correspond to those from 
previous research (Gomes, 2012). 
 
An interesting result is that, in nearly all of the regressions, the effect of the output gap is no 
longer significant. This might indicate that the output gap fluctuations influence the flows 
through changes in the labour market, captured by the three labour market variables, as 
would be expected based on theory. There is, however, considerable multicollinearity 
between the output gap and the other regressors. On the one hand, this indicates that the 
fluctuations in the labour market indicators are closely connected to the fluctuations in the 
output gap. On the other hand, the multicollinearity makes it difficult to interpret the 
significance or insignificance of the point estimates for the output gap. To see if the labour 
market indicators really make output gap superfluous as a regressor, we perform the 
regressions again, using only the labour market indicators as regressors in the next section. 
 

Table 4.8 Regression results for U to N flows with labour market indicators and output gap as 
regressors 

U to N flow 
N=52 

Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (3) 110.472 51.069 57.424 11.612 -89.013 194.817 -144.573 203.063 57.336 

Vacancies (4) -0.131 -0.063 -0.067 -0.036** -0.125*** 0.030 -0.063** -0.047 -0.031 

Willingness to buy (5) -0.587* -0.179 -0.386** 0.076 -0.414** -0.252 0.041 -0.500** -0.047 

Bankruptcies (5) 0.027*** 0.013** 0.015*** 0.019*** -0.012*** 0.020*** 0.009*** 0.014*** 0.004 

Adj. R2 0.82 0.54 0.73 0.81 0.69 0.50 0.74 0.71 0.34 

 
*, ** and 

***
indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

 

Table 4.9 Regression results for N to U flows with labour market indicators and output gap as 
regressors 

N to U flow 
N=52 

Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (4) 439.460 231.788 211.125 204.142 32.576 190.359** 137.188 301.832* 16.235 

Vacancies (6) -0.300*** -0.128** -0.170*** -0.077 -0.190*** -0.033 -0.123*** -0.110* -0.064*** 

Willingness to buy (6) -0.346 0.067 -0.444* -0.071 -0.263 -0.020 -0.076 -0.340 0.048 

Bankruptcies (6) 0.023* 0.019** 0.004 0.022*** -0.015*** 0.016*** 0.010** 0.011 0.001 

Adj. R2 0.72 0.67 0.71 0.68 0.58 0.61 0.69 0.54 0.42 

 
*, ** and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 
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Table 4.10 Regression results for N to E flows with labour market indicators and output gap as 
regressors 

N to E flow 
N=52 

Total Men Women Aged 
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Output gap (2) 31.314 53.582 -0.796 115.526 -184.980*** 103.389 -3.124 -58.378 90.344** 

Vacancies (2) 0.150 0.021 0.119* 0.027 0.092*** 0.018 0.033 0.069* 0.036* 

Willingness to buy (3) 0.587** 0.302* 0.290* 0.269 0.062 0.276* 0.391* 0.201** 0.029 

Bankruptcies (3) -0.001 0.001 -0.003 -0.005 -0.005 0.007*** -0.008 -0.001 0.006** 

Adj. R2 0.55 0.21 0.62 0.42 0.55 0.37 0.51 0.41 0.30 
 
*, ** and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

 

Table 4.11 Regression results for E to N flows with labour market indicators and output gap as 
regressors 

E to N flow Total 
 

Output gap (7) 82.618 
Vacancies (11) 0.032 
Willingness to buy (6) 0.509** 
Bankruptcies (0) 0.010** 
Adj. R2 0.38 
 
*, ** and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

 
Analysis using only labour market indicators 
Using only the labour market indicators as regressors does not change the fit of the model 
(see Tables 4.12 to 4.15). The adjusted R-squared does not substantially change in any of the 
regressions. From this, we conclude that the labour market indicators and output gap are 
related, but that the labour market indicators provide a more direct indication for the short-
term fluctuations in the flows. Excluding the output gap has decreased the multicollinearity, 
which made the other regressors (especially vacancies) more often statistically significant. 
However, there is still multicollinearity between the labour market indicators, making it 
difficult to interpret the strength of each indicator. 
 
For the coefficients of the indicators, we find expected results for the total flows between N 
and U, and for the total flow from N to E. The flows between N and U have a positive sign for 
bankruptcies and negative signs for willingness to buy and vacancies. For the flow from U to 
N, these signs are what we would expect, based on the discouraged worker effect. For the 
flow from N to U, the signs are in line with the added worker effect, as well as with a rise in 
unsuccessful attempts to enter the labour market that occur during economic downturns 
because there is less labour demand.  
 
The opposite holds for the signs of the indicators for the flow from N to E; this flow has a 
negative sign for bankruptcies and positive signs for willingness to buy and vacancies. These 
signs correspond with a rise in successful labour market entries during economic upswings 
because of higher labour demand. The type of cyclicality of these three flows corresponds to 
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the results obtained using output gap as an indicator, as well as to the findings in previous 
research (Gomes, 2012; Burda and Wyplosz, 1994).  
 
In addition to these results that are in line with previous literature, there is also one result 
that is difficult to explain: that is, the flow from E to N having a positive sign for all three 
indicators. This result corresponds to the previously found positive correlation between this 
flow and all three indicators.  
 
Between the groups, there are again some clear differences. A number of these are the same 
as those found using the output gap as a regressor, others are different:  
 
• A recurring difference is that between men and women. The flows for women show a 

larger cyclicality than those for men, as is indicated by higher adjusted R-squares in the 
regressions on the flows for women. For the flow from U to N, this effect can be linked to 
a higher effect of discouragement on women, as was also found by Hotchkiss and 
Robertson (2006). 

• For the age groups, the results differ somewhat from those obtained by using the output 
gap. The cyclicality of the flows between U and N drops with increasing age, whereas, for 
the flows from N to E, it is highest for the group aged between 25 and 45. In contrast, 
when using the output gap, for the flows between U and N, we found the highest 
cyclicality, and for the flows from N to E we found the lowest cyclicality for this age 
group. For the flow from U to N, the current results partially correspond to the results 
from previous studies. According to the literature, young people become discouraged 
more quickly, because they often have the option to go back to school. This can explain 
the high cyclicality of the flow from U to N for the young age group (Duval et al., 2011). 
The study by Duval et al. (2011), however, found that older people also become 
discouraged more quickly, which does not show in our regressions. 

• Regarding the education levels, the cyclicality of the flows decreases as education level 
rises. For the U to N and N to E flows, this result corresponds to what was found using 
the output gap as a regressor. The less cyclical flows for the higher education level 
correspond to results found by Gomes (2012) for the United Kingdom.  

• Lastly, there are some unexpected results for some groups in the signs of the regression 
coefficients. For the totals and most groups, the signs of the regression coefficients are 
the same as those for the correlations between the indicators and the total flows. 
However, for some groups, the signs differ from the total flows and are significant. 
Examples of this are the sign of vacancies for the 45–75 age group in the flow from U to 
N, and the sign of bankruptcies in the 25–45 age group in the flow from N to U. 

 
In general, we can conclude that using the labour market indicators enables us to capture 
more of the variation in the flows compared to using only the output gap. This is indicated by 
the higher R-squared of the regressions using the labour market indicators. Also, using the 
labour market indicators, we find that the flows between N and U are the most cyclical, 
followed by the flow from N to E. The flow from N to E is the least cyclical. This is a result 
that is in line with previous studies and something that we did not find using output gap as 
the only regressor. 
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Table 4.12 Regression results for U to N flows with labour market indicators as regressors 

U to N flow Total Men Women Aged 
15–25 

Aged 
25–45 

Aged 
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Vacancies (4) -0.106*** -0.051 -0.054** -0.033** -0.146*** 0.074*** -0.096*** -0.001 -0.018 
Willingness to buy (5) -0.508* -0.143 -0.345*** 0.085 -0.478*** -0.112 -0.063 -0.354* -0.006 
Bankruptcies (5) 0.029*** 0.014** 0.015*** 0.019*** -0.013*** 0.023*** 0.006** 0.017*** 0.005** 
Adj. R2 0.82 0.55 0.73 0.81 0.69 0.48 0.72 0.69 0.34 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

 
Table 4.13 Regression results for N to U flows with labour market indicators as regressors 

 

Table 4.14 Regression results for N to E flows with labour market indicators as regressors 

N to E flow Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Vacancies (2) 0.156** 0.031 0.118*** 0.048 0.058* 0.037 0.033 0.058** 0.053 
Willingness to buy (3) 0.609* 0.340** 0.290 0.351* -0.069 0.350*** 0.389* 0.159 0.093 
Bankruptcies (3) -0.001 0.001 -0.003 -0.004 -0.006* 0.008*** -0.008 -0.001 0.007*** 
Adj. R2 0.56 0.22 0.63 0.42 0.49 0.35 0.52 0.41 0.27 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

 

Table 4.15 Regression results for E to N flows with labour market indicators as regressors 

E to N flow Total 

Vacancies (11) 0.037 
Willingness to buy (6) 0.569** 

Bankruptcies (0) 0.012*** 
Adj. R2 0.38 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 

 
4.3.4 Non-participation, by reason and labour market indicators 

Behind the flows between activity and inactivity, there are many different individuals with 
different reasons for starting or ceasing to participate. For some of these reasons (e.g. 
discouragement) we would expect high cyclicality, but other reasons for non-participation 

N to U flow Total Men Women Aged  
15–25 

Aged  
25–45 

Aged  
45–75 

Low 
educated 

Medium 
educated 

Highly 
educated 

Vacancies (6) -0.221*** -0.086** -0.132*** -0.040 -0.184*** 0.001 -0.099*** -0.056* -0.061*** 
Willingness to buy (6) -0.070 0.213 -0.311 0.058 -0.242 0.100 0.011 -0.150 0.058 
Bankruptcies (6) 0.027** 0.021*** 0.007 0.024*** -0.015*** 0.018*** 0.011** 0.014* 0.001 
Adj. R2 0.69 0.64 0.69 0.66 0.59 0.56 0.68 0.48 0.43 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 
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(e.g. education) might also be influenced by the business cycle. To analyse these differences, 
we repeat the previous analysis for the flows between U and N, separated according to 
reason for non-participation. The reason for specifically analysing the flows between U and N 
is that these are the most relevant when viewed from the discouraged worker and added 
worker effect. The added worker effect can also affect the flow from N to E, but recent results 
for this effect in the Netherlands show that most added workers start on the labour market 
from a position of unemployment (Merens and Josten, 2016). 
 
To be labelled unemployed, a jobless individual must be actively searching for work and be 
available to start working in the nearby future. Therefore, there are three main groups 
within the non-participation category: those that are available for work, but are not 
searching for work; those that do search but are not available for work; and those that are 
neither available nor searching for work. Within these groups, there are a number of sub-
groups, as can be seen in Table 4.16. 
 

Table 4.16 Reasons for non-participation by size 

 Main groups  Sub-groups N to U 
flow avg. 

U to N 
flow avg. 

     

1 Available, did not search  60.0 58.3 
1a ↳  Discouraged 13.3 14.6 
1b ↳  Other reasons 46.7 43.7 
2 Did search, was not available.  25.7 25.2 
3 Did not search, was not available.  73.8 71.9 
3a ↳  Wants to work 19.7 15.7 
3b ↳  Not willing or not able to work 54.1 56.2 
3bi  ↳ Was not available because of family  

    care or housekeeping 
6.5 6.4 

3bii  ↳ Was not available because of education/study 31.9 24.4 
3biii  ↳Was not available  because of retirement/ high age 0.01 4.0 
3biv  ↳ Was not available  because of illness/disability 7.5 11.4 
3bv  ↳ Was not available because of other reasons 8.2 10.0 

 
The flow sizes differ between the various reasons for non-participation, as can be seen in 
Table 4.16. Of the main groups, the group that ‘did search but was not available’ clearly has 
smaller flows than the other two groups. This group mostly consists of people that are not 
readily available for work for reasons such doing volunteer work or being on holiday 
(Souren, 2016). We can also see that within the group ‘available, did not search’, the 
discouraged are a minority in the flows between N and U. 
 
There are some clear differences in the cyclicality of the flows between the various reasons 
for non-participation (Tables 4.17 and 4.18). In the U to N flow, the highest cyclicality is 
found for the group that ‘did search but was not available’. For the flow from N to U, this 
group and the group that ‘did not search and was not available’ are the two most cyclical.  
 
For the two groups of individuals that were available, but did not search (1a and 1b), it is 
interesting to see that the discouraged group is more cyclical in the flow from U to N but not 
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in the flow from N to U. A possible explanation for this would be that a share of the non-
participating, discouraged individuals will only start participating again after they are no 
longer discouraged. This has a dampening effect on the cyclicality of the flow from N to U for 
discouraged individuals, and would therefore explain why the U to N flow for the 
discouraged is larger and more cyclical than the flow from N to U. 
 
Interestingly, many of the sub-groups that did not search for work and were not available (3) 
also show quite some cyclicality in their flows. An example is the group of those that were 
not available because of family care and housekeeping. It is also interesting to see that the 
flow from U to N for individuals that are pursuing an education (3bii) is not more cyclical 
than for some of the other groups. This seems to be an indication that the effect of 
discouragement for this group is not larger than for other groups, despite the possibility of 
withdrawing from the labour market to continue their education. This is also the case with 
respect to the decision to retire. The cyclicality of the U to N flow for individuals that do not 
participate because of retirement is very low compared to the other groups. It seems that 
retirement is not a reason for older unemployed workers to withdraw from the labour 
market during economic downturns. 
 
Overall, we see that looking only at the discouraged individuals would underestimate the 
cyclical effect on the inflows and outflows regarding non-participation. The flows of many 
non-participating groups are cyclical, not just those of the discouraged individuals. For these 
other groups, the effects of a more difficult job market will likely also play a role in their 
decision not to participate, but they do not cite this as their main reason for non-
participation.
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Table 4.17 Regression results for U to N flows split by reason for non-participation, with labour market indicators as regressors 

U to N flow 
N=51 

1 1a 1b 2 3 3a 3b 3bi 3bii 3biii 3biv 3bv 

Did search No No No Yes No No No No No No No No 

Reason for not 
searching 

Total Discouraged  Other 
reasons 

         

Available 
 

Yes Yes Yes No No No No No No No No No 

Sub-group -   - - Willing to 
work 

Not willing or 
not able to 
work 

Was not 
available 
because of 
family care 

Was not 
available 
because of 
education 

Was not 
available 
because of 
retirement 
/high age 

Was not 
available 
because of 
illness/disabi
lity 

Was not 
available 
because of 
other 
reasons 

Vacancies (4) -0.079** -0.002 -0.077*** 0.046** -0.051** 0.010 -0.061*** -0.028*** -0.030** 0.013** -0.022*** 0.007 

Willingness to buy (5) -0.199 -0.046 -0.154 0.008 -0.406*** -0.061 -0.348*** -0.107*** -0.040 -0.056*** -0.084** -0.071 

Bankruptcies (5) 0.009*** 0.011*** -0.002 0.022 0.000 0.006** -0.006** -0.006*** 0.002 0.000 -0.001 -0.001 
Adj. R2 

0.64 0.53 0.42 0.73 0.54 0.29 0.50 0.47 0.34 0.08 0.37 0.02 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 
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Table 4.18 Regression results for N to U flow split by reason for non-participation, with labour market indicators as regressors 

N to U flow 
N=51 1 1a 1b 2 3 3a 3b 3bi 3bii 3biii 3biv 3bv 

Did search No No No Yes No No No No No No No No 

Reason for not 
searching 

Total Discouraged  Other 
reasons 

         

Available 
 

Yes Yes Yes No No No No No No No No No 

Sub-group -   - - Willing to 
work 

Not willing or 
not able to 
work 

Was not 
available 
because of 
family care 

Was not 
available 
because of 
education 

Was not 
available 
because of 
retirement 
/high age 

Was not 
available 
because of 
illness/disabi
lity 

Was not 
available 
because of 
other 
reasons 

Vacancies (6) -0.093** -0.007 -0.085** 0.013 -0.125*** 0.001 -0.129*** -0.048*** -0.053**  -0.010 -0.020*** 

Willingness to buy 
(6) -0.507** -0.045 -0.465*** 0.133 0.206 -0.018 0.223 0.024 0.161  0.038 0.005 

Bankruptcies (6) -0.007* 0.007** -0.014*** 0.023** 0.013** 0.005** 0.007 -0.005*** 0.012***  0.004*** -0.003*** 

Adj. R2 0.61 0.38 0.62 0.65 0.65 0.30 0.62 0.46 0.64  0.47 0.15 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses. 
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4.3.5 Sensitivity analyses and discussion 

To verify the results found using the three labour market indicators, we perform two 
sensitivity analyses. Firstly, we compute transition probabilities, and repeat the analysis 
from Section 4.3.3 (with the three labour market indicators) for the totals using the 
transition probabilities instead of the flows. Secondly, we repeat the analysis from Section 
4.3.3 for the total flows, but using one lag lower and higher than the lag used in Section 4.3.3 
to verify the robustness of the results. After this, we analyse the relation between the gross 
and net flows. Finally, we discuss strengths and limitations of using flow data. 
 
Flows versus transition probabilities 
The flows from one labour market state to another can be converted into transition 
probabilities. This is done by dividing the gross flow from state 1 to state 2 in period t by the 
amount of people that were in state 1 at the beginning of this period. The advantage of 
transition probabilities is that they are controlled for the size of the groups. Hence, transition 
probabilities are a useful tool for the sensitivity analysis. Note that, however, the flow 
probabilities can give results that differ from those of the gross flows because they are 
influenced not only by the gross flow (the numerator) but also by composition changes in the 
population in a certain labour market state (the denominator). 
 
As a sensitivity check, we perform the regressions from Section 4.3.3 also on the transition 
probabilities. To do this, we first need to ascertain which lags of the labour market indicators 
have the highest correlation with the transition probabilities. As can be seen in Table 4.19, 
these lags for the transition probabilities never deviate by more than one quarter from the 
lags that are most correlated with the flows, except the lag of vacancies in the flow from E to 
N. Here, the most correlated lag changes from 11 to 0. This last result is another indication 
that the flow from E to N does not work well with the labour market indicators. 
 

Table 4.19 Highest correlated lags for the flow probabilities 

 UN NU N E EN 
 

Bankruptcies 4 6 4 1 
Willingness to buy 5 6 3 7 
Vacancies 3 5 3 0 

 
Using the flow probabilities in the regressions with the three labour market indicators does 
not cause large differences in cyclicality between the flows and the flow rates. The signs of 
the point estimates for the flow probabilities are mostly expected, but some results changed 
compared to the results of the analyses on flows. The flow rate from N to U has the same 
signs as the flow, which is what we would expect.  
 
For the flow probability from U to N, however, the signs are the opposite from those for the 
gross flow. While the flow from U to N rises during economic downturns (and drops during 
upswings), the flow probability drops (and rises during upswings). This contrast between 
flow and flow rate is also found in other studies (Krueger, Cramer and Cho, 2014; Elsby, 
Hobijn and Şahin, 2015). The cause of the difference lies in a change in the composition of 
the pool of unemploymed workers over the business cycle. During an economic downturn, a 
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larger number of individuals are unemployed, causing the flow from U to N to rise. However, 
also during an economic downturn, the composition of the pool of unemployed workers 
shifts towards individuals with a stronger connection to the labour market. This implies that 
a higher percentage of unemployed stay in the labour market during such downturns. This 
causes the flow rate from U to N to drop.  
 
In the regression on the flow rate from N to E, the signs are mostly the same as those for the 
gross flow, with the exception of bankruptcies. For bankruptcies, the sign is positive and 
significant at the 10% level, while for the flow this was negative and insignificant. 
For the flow rate from E to N, the sign of willingness to buy remains the same, but the signs 
for vacancies and bankruptcies change from positive to (insignificant) negative. This change 
in signs likely has to do with the different lag used for vacancies and the fact that this flow 
does not show much cyclicality. 
 
Overall, our results do not change unexpectedly when using the transition probabilities. For 
the flow probabilities from N to U and N to E, the results are as expected, except for the sign 
of bankruptcies in the N to E flow probability. The flow probability from N to U has a 
different movement over the cycle than the corresponding gross flow, but this is in line with 
the results from previous studies. Lastly, the flow rate from E to N shows low cyclicality, a 
result that we also found for the gross flow. 
 

Table 4.20 Regression output for flow probabilities 

Flow probabilities UN NU EN NE 
 

Vacancies 9.14E-05 -3.27E-05*** -9.82E-06 5.49E-05*** 
Willingness to buy 8.69E-04 -1.03E-05 4.50E-05** 2.35E-04** 
Bankruptcies -5.71E-05*** 1.02E-05*** -1.63E-07 2.13E-06* 
Adj. R2 0.68 0.66 0.31 0.64 
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. 

 
Different lags 
In our analysis, we used the lag with the highest correlation to perform regressions. To check 
how the lag used affects the results, we perform two sensitivity checks. Firstly, the results of 
regressions on the total flows with six lags of the output gap or GDP growth as regressors are 
performed to show how this affects the fit of the model. Secondly, we repeat the analysis 
with the three labour market indicators using a lag higher or lower for all indicators.  
 
Performing regressions on the total flows using lags one to six of GDP growth as regressors 
yields a lower adjusted R-squared than the original specification with one lag for three of the 
four flows (Table 4.21). For the flows between N and U, the adjusted R-squared is 
considerably lower. In the original specification, long lags were used in the regressions on 
these flows, which explains why the R-squared in the current specification with shorter lags 
is so low. For the flow from N to E, the adjusted R-squared is slightly lower and for the flow 
from E to N it is higher. Both in the original specification and in the current one, using GDP 
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growth as a regressor yields a low R-squared for most flows; GDP growth does not capture 
the short-term fluctuations in the labour market flows. 
 

Table 4.21 R2 of regressions on the four main flows using lags 1 to 6 of GDP growth as regressors 

R2 using lags 1 to 6 of GDP growth 
 

U to N N to U E to N N to E 

Adj. R2 0.08 0 0.23 0.12 

 
Using the output gap as regressor, the specification with lags one to six results in an adjusted 
R-squared comparable to the original specification with one lag (Table 4.22). Only for the 
flow from E to N, the adjusted R-squared drops considerably. 
 

Table 4.22 R2 of regressions on the four main flows using lags 1 to 6 of output gap as regressors 

R2 using lags 1 to 6 of output gap 
 

U to N N to U E to N N to E 

Adj. R2 0.32 0.13 0.15 0.36 

 
The second check, using a higher or lower lag for the labour market indicators, does not 
change the results to a large extent, as can be seen in Tables 4.23 and 4.24.  
 

Table 4.23 Regression output for total flows using one lag higher 

Lag +1 U to N  N to U  E to N  N to E  

Vacancies -0.160*** (5) -0.240***  (7) 0.022  (3) 0.177***  (12) 
Willingness to buy -0.308  (6) 0.154 (7) 0.602***  (4) 0.451 (7) 
Bankruptcies 0.023***  (6) 0.028* (7) 0.012***  (4) 0.001 (1) 
Adj. R2 0.77  0.66  0.37  0.49  
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in 

parentheses. 

 

Table 4.24 Regression output for total flows using one lag lower 

Lag -1 U to N  N to U  E to N  N to E  

Vacancies -0.043 (3) -0.204*** (5) 0.032 (1) 0.135* (10) 
Willingness to buy -0.671** (4) -0.188 (5) 0.476* (2) 0.505 (5) 
Bankruptcies 0.034*** (4) 0.028** (5) 0.013*** (2) -0.005 (-1) 
Adj. R2 0.80  0.68  0.34  0.49  
 

*
, 

**
 and 

***
 indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in 

parentheses. 

 
Net flows 
When investigating labour market state changes, one can choose to look not only at the gross 
flows, but also at the net flows. These net flows can be defined as the gross flow from state a 
to state b minus the gross flow from state b to state a. For the total net flows from N to E and 
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N to U, we repeat the analysis from Section 4.3.3. The results from this analysis can be found 
in Appendix 6.1. 
 
The net flow from N to E is positively correlated with the business cycle, whereas for the net 
flow from N to U, this correlation is negative. These findings entail that the net flow from N to 
U drops during economic upswings and rises during downturns. The net flow from N to E 
moves in the opposite direction as it rises during economic upswings and drops during 
downturns. 
 
The R-squared of the net flow regressions are lower than those of the gross flows. This is 
especially true for the net flow from N to U. Moreover, for this flow, the most correlated lags 
of the indicators diverge more. The lower R-squared and diverging lags are likely caused by 
the composition of the net flows; they consist of two gross flows that run in opposite 
directions. Especially the net flow from N to U is comprised of two very cyclical gross flows 
that partially cancel each other out in the net flow. 
 
Because the gross flows partially cancel each other out, the net flows do not provide as much 
information on labour market dynamics as the gross flows do. Looking only at the net flows, 
it is not possible to see which of the underlying gross flows causes a change in the net flow. 
This makes looking at the gross flows more suitable for analyses where an understanding of 
the dynamics is important, such as for example in forecasting. 
 
The net flows, however, also provide information that the gross flows cannot provide. While 
the gross flows give a better understanding of the dynamics, the net flows show us the net 
change between the labour market states. This is of course also very useful information. 
 
Discussion 
The previous comparison of the gross flows with the net flows shows that only analysing the 
net flows provides far less information about the dynamics of the labour market than the 
gross flows do. Analysing only the employment, unemployment and non-participation levels 
would provide even less information about underlying labour market dynamics. Because the 
gross flows provide more detailed information, they are a very useful tool for understanding 
these dynamics.  
 
The use of gross flow data also has its drawbacks. The first of these is that it is not possible to 
make causal inference with these kinds of macro data. To be able to make causal inferences 
about the flows, micro data are needed. The second drawback is that the labour market flows 
cannot be fully aggregated to employment, unemployment and non-participation. This is not 
possible because, in reality, the system is not closed; individuals flow into the system when 
they turn 15 and flow out when they turn 75 or when they pass away. In our data, this 
distortion causes non-participation level to deviate from the results obtained by taking the 
level of non-participation of the previous period and adding and subtracting the relevant 
labour market flows. While this distortion is not especially large, it makes it impossible to 
directly link flows and levels. Because of this, the aggregate of the flow data only 
approximately corresponds to non-participation level.  
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4.4 Conclusions 

In this chapter, we investigated the link between the business cycle and labour supply by 
analysing labour market data on levels and flows. The focus on labour market flows enabled 
us to analyse the dynamics behind the changes in labour supply and the differences in these 
dynamics between demographic groups. Our analysis shows that cyclical fluctuations have a 
bigger impact on the gross flows than on the net flows, because the gross flows partially 
cancel each other out when aggregated. Therefore, we conclude that analysing gross labour 
market flows provides more information on the labour market dynamics than what is 
possible with an analysis of the changes in the net labour market flows or levels. 
Consequently, using data on gross labour market flows may be useful for developing 
alternative models to check our central forecast. 
  
In our analysis, we identified three labour market and consumption indicators that captured 
more of the dynamics in the flows than the two indicators that measure the business cycle 
directly (GDP growth and output gap). This is reflected by the higher R-squared in the 
regressions with the labour market indicators, which indicate that the dynamics in the flows 
are more directly connected to fluctuations in the labour market and consumers’ willingness 
to buy than to GDP or the output gap. This result is in line with the theory of the added 
worker and discouraged worker effects, as well as with empirical findings of earlier studies.  
 
Of the four flows to and from non-participation, three show clear cyclical movements. The 
flows between U and N are the most cyclical. These flows have the same development over 
the business cycle; they drop during economic upswings and rise during downturns. These 
results correspond with theory and previous research. During economic downturns, the rise 
of the flow from U to N signifies higher discouragement, while the rise from N to U is caused 
by a rise in unsuccessful attempts to enter the labour market, due to lower labour demand.  
 
The flow from N to E moves cyclically as well, but slightly less so than those between N and 
U. The flow from N to E drops during economic downturns and rises during upswings. The 
cyclical changes in this flow are caused by successful labour market entries. The least cyclical 
flow is the one from E to N. The cyclicality of this flow is difficult to interpret. It shows a 
positive correlation with GDP growth, a negative correlation with the output gap, and no 
clear pattern in the correlation with the labour market indicators. The lack of a clear cyclical 
pattern in this flow is in line with the results found in previous research. 
 
All flows are more cyclical for women than for men. This is probably due to the fact that men, 
on average, are attached more strongly to the labour market. The cyclicality decreases with 
educational level, which is probably due to the fact that higher educated individuals have a 
better position on the labour market. The pattern in labour market flows per age group is 
less clear. A recurring result is that the flows are less cyclical for the higher age group (45–
75).  
 
Separating the flows between N and U by reason for non-participation provided some 
interesting results, as well. Firstly, contrary to expectations based on previous literature, the 
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flow from U to N does not show higher cyclicality for young people returning to education or 
for older people retiring than for other groups. Secondly, the flows between U and N not only 
show considerable cyclicality for the groups that do not participate because they are 
discouraged from doing so, but also for groups that cite other reasons for non-participation, 
such as education or housekeeping. The implication of this finding is using survey data on 
non-participation while only looking at discouragement will lead to underestimation of the 
total change in the flows. 
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5 Appendix: data used in Chapter 4 

All data used in the analysis in Chapter 4 originate form Statistics Netherlands (CBS). The 
level and flow data are based on a labour force survey with a quarterly frequency (Enquête 
Beroepsbevolking). Based on that survey, CBS constructs national level and flow data. In our 
study, both the groups and the flows are seasonally adjusted using the X-13ARIMA-SEATS 
Seasonal Adjustment Program of the United States Census Bureau. 

5.1 Employment, unemployment and non-participation levels 

The data set on labour market levels spans from 2003 Q1 to 2016 Q1 and is available on CBS 
StatLine. In this data set, the following definitions are used: 
 
• Employed: individuals between 15 and 75 years of age who are in paid employment. 
• Unemployed: individuals between 15 and 75 years of age who are not employed but are 

available for work and have searched for work, recently. 
• Not participating: individuals aged between 15 and 75 who are not employed, and are 

either not available for work and/or have not searched for work, recently. 
 
These data can be divided, on the basis of gender, age and education, into the following sub-
groups: 
 
• Total of all individuals 
• Men 
• Women 
• Highest completed education level; Low: primary education, preparatory secondary 

vocational education (VMBO), first three years of higher general secondary education 
(HAVO)/pre-university education (VWO) or intermediate secondary vocational 
education (MBO-1). 

• Highest completed education level; Intermediate (medium): more than three years of 
HAVO/VWO, and MBO 2 to 4 

• Highest completed education level; High: higher vocational education (HBO) or 
University. 

• Age 15 to 25 
• Age 25 to 45 
• Age 45 to 75 

5.2 Flows 

The gross labour market flows between employment, unemployment and non-participation 
are also available on CBS StatLine. The used data set on the flows spans the period from 2003 
Q2 to 2016 Q1. These flows are divided in the same way as the groups. 
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The data set used for the analysis of the flows for sub-groups based on reasons for non-
participation is also provided by CBS, but not available on StatLine. This data set spans the 
period from 2003 Q3 to 2016 Q1. 
In this data set, the following reasons for non-participation are distinguished: 
 
 Main groups Sub-groups 
1 Available, did not 

search 
 

1a ↳ Discouraged 
1b ↳ Other reasons 
2 Did search, was not 

available 
 

3 Did not search, was not 
available 

 

3a ↳ Willing to work 
3b ↳ Not willing or not able to work 

3bi   ↳Not available because of family care or 
 housekeeping 

3bii   ↳Not available because of   
 education/study 

3biii   ↳Not available because of   
 retirement/high age 

3biv   ↳Not available because of   
 illness/disability 

3bv   ↳Not available for   
 other reasons 

5.3 Indicators 

The source of the indicators is also CBS StatLine. The data set on the indicators is also 
quarterly and spans the period from 2001 Q1 to 2016 Q1 (except for output gap). The 
definition of the indicators is as follows: 
 
GDP growth: seasonally corrected volume mutation in real GDP relative to the previous 
period  
 
Output gap: the output gap is based on an index of real, seasonally corrected GDP, ranging 
from 1996 Q1 to 2016 Q1 and with 1996Q1 as the base quarter. Potential GDP is 
approximated by HP-filtering this index with smoothing parameter λ=1600. The output gap 
is then defined as (index - hp filtered index)/hp filtered index. The index covers the period 
from 1996Q1 to 2016Q1, because this longer time period results in a more accurately 
filtered series.  
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Bankruptcies: number of companies and institutions that are declared bankrupt in a given 
quarter. Seasonally adjusted, using the US X-13ARIMA-SEATS Seasonal Adjustment Program. 
 
Willingness to buy: consumers’ willingness to buy is defined as an index based on three 
questions about a household’s current financial situation, future financial situation and 
future purchases of durable goods. The index is the average of the balance of positive and 
negative answers (as a percentage of the total answers) on each of the three questions. For 
this study, the index is seasonally adjusted, using the US X-13ARIMA-SEATS Seasonal 
Adjustment Program. 
 
Vacancies: number of outstanding vacancies in a given quarter, seasonally adjusted. 

6 Appendix: regression outputs 

6.1 Regressions on net flows with labour market indicators 

Table 6.1 Correlation of net flows with optimal lag of the indicators. Optimal lag in parentheses. 

Cross-corr. table Net NU Net NE 
 

Vacancies -0.45 (10) 0.68 (1) 
Willingness to buy -0.25 (0) 0.36 (3) 
Bankruptcies 0.56 (10) -0.64 (2) 

 
Table 6.2 Regression output for net N to U flow 

Net N to U flow Total 
 

Vacancies (10) -0.002 

Willingness to buy (0) -0.444*** 
Bankruptcies (10) 0.017** 
Adj. R2 0.31 

*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in 
parentheses. 

 

Table 6.3 Regression output for net N to E flow 

Net N to E flow Total 
 

Vacancies (1) 0.249*** 
Willingness to buy (3) -0.202 

Bankruptcies (2) -0.012 

Adj. R2 0.46 

*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in 
parentheses. 
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7 Appendix: graphs 

7.1 Data on employment, unemployment and non-participation 
levels 

Figure 7.1 Employment, unemployment and non-participation, by group. Including a four-period 
moving average. 
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7.2 Flows by group 

Figure 7.2 Flow charts for the total population, men and women. Including a four-period moving 
average. 
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Figure 7.3 Flow charts, by education level. Including a four-period moving average. 
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Figure 7.4 Flow charts, by age group. Including a four-period moving average. 
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7.3 Appendix: net flow graphs 

Figure 7.5 Net flow charts for the total population, men, women, three age groups and three 
education levels. Including a four-period moving average. 
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Summary and conclusions 

Accurate labour supply forecasting is important for the quality of unemployment forecasts. Many research institutes typically first forecast labour supply and employment and subsequently derive their unemployment forecast from these two underlying projections. 



The short-to-medium-term labour supply projections of the 14 research institutes that we surveyed, however, have more in common:



· core of the short-to-medium-term labour supply forecasting model usually consists of a multiplication of population projections and projected participation rates;

· groups are important; usually, the forecasting models are disaggregated into age and gender, and sometimes also according to nationality, education, or region;

· business cycle fluctuations matter, as well; only one institute does not model the effect of these fluctuations on labour supply;

· nearly all institutes incorporate the influence of policy measures on labour supply and pensions, and about half of the forecasting models also include the effects of taxes and social benefits, especially unemployment benefits;

· the labour supply projections that result from the various models are usually manually adjusted, on the basis of expert opinion;

· sometimes, alternative forecasts of labour supply components are made in addition to an institute’s central forecast.



There are also differences in labour supply projection methods. Institutes differ, for example, in the way they project participation rates, in the methods they use to incorporate the effects of business cycle fluctuations, and the extent to which models are disaggregated. Analysing these differences showed that there are several trade-offs, for example:



· trade-offs between structure and flexibility: imposing structure instead of using simple filtering techniques can enhance the forecast. However, a drawback of imposing structure is that the structure can be prone to the problem of misspecification of the relevant theoretical relationships and may therefore lead to less-accurate projections.

· trade-offs between details and modelling ease: including more details may also enhance the forecast; however, it is more difficult to model them in a consistent framework. For example, following a detailed approach may make it difficult to link labour market tightness, at the macro level, to the disaggregate/micro-level components.  



The research institutes that participated in our expert survey do not use data on flows between employment, unemployment and non-participation in either their central forecasts or their alternative forecasts of labour supply components. 




Although data on labour market flows have not yet been used to construct alternative forecasts in addition to central forecasts, our empirical analysis showed that it may be a promising avenue to pursue,  for several reasons:



· the flows to and from non-participation are about 15 times higher than the resulting average absolute change in participation. Therefore, analysing labour market flow data sheds light on the hidden developments behind stock changes and helps us to obtain a better understanding of labour market developments.

· labour market flows exhibit a cyclical pattern that differs between demographic groups. Moreover, cyclical changes in the various labour market flows counteract each other and in part cancel each other out.  Therefore, using labour market flow data may help in capturing the underlying cyclical movements in labour supply and improve short-term forecasts.



In addition, our analysis of labour market flows in relation to business cycle movements shows that:



· of the four flows to and from non-participation, those between unemployment and non-participation are the most cyclical, as they drop during economic upswings and rise during downturns.[footnoteRef:1] [1:  During economic downturns, the rise of the flow from unemployment to non-participation signifies higher discouragement, while the rise from non-participation to unemployment is caused by a rise in unsuccessful attempts to enter the labour market, due to lower labour demand.] 


· groups matter: the flows between unemployment and non-participation are relatively more cyclical for women, and young and low-educated individuals;

· the flows between unemployment and non-participation not only show considerable cyclicality for the groups that do not participate because they are discouraged from doing so, but also for groups that cite other reasons for non-participation, such as education or housekeeping. This finding implies that using survey data on non-participation while only looking at discouragement will lead to underestimation of the total change in the flows.



Practical lessons for CPB’s labour supply forecasts, therefore, include:

· when producing alternative labour supply forecasts or components thereof, in addition to central forecasts, data on labour market from could be used, for instance in flow models or BVARs;

· when modelling labour supply, a greater diversity in the types of groups may be of value. For example, in addition to age and gender, other distinctions could be made, such as in country of origin and educational attainment. 





[bookmark: _Toc477803494]Introduction[footnoteRef:2] [2:  New version 24 March 2017: pages 13, 16, 18  and 24  ETLA information update.] 


Motivation

Forecasting labour supply can be complex, especially when business cycle fluctuations are large. A recession may influence both short-, medium- and long-term labour supply (see e.g. Van den Berge et al., 2014). In times of recession, short-term labour supply may either decrease, increase or remain constant. It may decrease because unemployed workers stop searching for employment when faced with lower probabilities of finding a job due to rising unemployment, and a drop in vacancies, the so-called ‘discouraged worker effect.’ In contrast, labour supply may increase because of workers entering the labour market to supplement their household income when their spouse becomes or may become unemployed — the so-called ‘added worker effect’. Empirical research shows that labour supply, on average, tends to decrease during recessions, but this is not always the case.[footnoteRef:3] In the Netherlands, for example, labour supply remained fairly constant during the first phase of the Great Recession (20082011), while it increased during the second (20112014), and decreased again in 2013 and 2014, the tail end of the recession. [3:  See e.g. the study by Duval et al. (2011), who analyse participation rates in 30 countries over the 19602008 period. They find a negative effect of severe and very severe downturns on the aggregate participation rate, although they do not find a statistical significant effect for moderate downturns.] 




From our experience in making short-term forecasts, business cycle fluctuations may go hand in hand with relatively large fluctuations and unpredictable labour supply movements. This makes it difficult to forecast labour supply and, since unemployment depends on labour supply, this is also true for forecasting unemployment. Thus, to improve short-term forecasts of the unemployment rate, a good understanding of the relationship between labour supply and business cycle fluctuations is useful.



Therefore, the aim of this study is twofold:



1. Improving our short-term forecasts of labour supply.

2. Improving our understanding of the relationship between labour supply and business cycle fluctuations.



Research method

To achieve our first aim, we constructed an overview of short-term labour supply forecast practices by several international institutes, so that we could learn from them. Such an overview not yet existed, therefore, we held a survey among international experts.



To achieve our second aim, we performed a descriptive analysis of the relationship between labour market flows and their respective business cycle and labour market indicators. Although the literature contains many studies on the relationship between labour supply and business cycle movements, to the best of our knowledge, such a descriptive analysis had not been conducted before. 

In the past, the relationship between labour participation and the business cycle at the micro level, using individual data, has been analysed extensively,[footnoteRef:4] as well as that between labour participation and the business cycle on regional and national levels, using stock data.[footnoteRef:5] The use of flow data in analysing such a relationship is less common. Usually, flow data are used to analyse unemployment,[footnoteRef:6] although Den Butter (1998) analyses employment, as well.  [4:  A brief discussion of the literature can be found in Gong (2011), and some recent examples include Triebe (2015), Starr (2014) and a Dutch study by The Netherlands Institute for Social Research (Merens and Josten, 2016).]  [5:  See, for example, a literature overview of regional labour participation studies by Elhorst (1996), a multi-country study on regional labour participation using both regional and national data by Elhorst and Zeilstra (2007), a multi-country study on labour market adjustment by Decressin and Fatás (1995) and similar study on the Netherlands (Broersma and Van Dijk, 2002) and a recent international study on female labour participation by Thévenon (2013).]  [6:  See, for example, Gomes (2012), as well as a study comparing four European countries (Burda and Wyplosz, 1994), and a recent Dutch study (Loon, Loog, Van der Horst and Souren, 2014).] 




Using gross labour flows between the three labour market states (employment, unemployment and non-participation) sheds light on developments behind stock changes. This helps us to obtain a better understanding of labour market developments. Eventually, labour market flows may be used for making alternative forecasts of labour supply or its components, in addition to CPB’s central forecast.



Data

In this study, we used data on gross quarterly labour market flows from Statistics Netherlands (CBS), on the period from 2003-II to 2016-I. The flows are based on survey data and are scaled up by CBS to represent national flows. The flows represent the number of individuals that change from one of the three labour market states (employment, unemployment and nonparticipation) to another, within a given quarter. Data on these changes are available for the total population aged between 15 and 75, as well as separately for men, women, three age groups (1525, 2545, 4575) and three education levels (low, medium and high). Data on cross classifications, such as ‘young and highly educated’, are not available. 



Reader’s guide

The outline of the report is as follows. Section 2 provides an overview of the forecasting methods for short-term labour supply by several international institutes. The overview shows large differences in, for example, the trade-off between modelling structure and flexibility, and details and modelling ease. Some institutes use alternative models to check their central labour supply forecast, which may be useful for CPB in developing alternative models to check the central forecast. Section 3 starts with a brief literature overview of both theoretical and empirical studies on the relationship between labour supply and the business cycle. Finally, Section 4 presents a descriptive analysis of the relationship between labour market flows and their respective business cycle and labour market indicators. We found substantial differences in the flows between demographic groups (e.g. age groups and education levels), and conclude that using data on gross labour market flows may be useful for developing alternative models to check our central forecast.
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[bookmark: _Toc477803496]Introduction

To date, no overview was available on how European institutes are forecasting labour supply. Therefore, and in order to learn from the experiences of other institutes, we held a survey among international experts (see list in Section 2.8). The survey was sent to members of the Association of European Conjuncture Institute (AIECE), who are involved in short‑term macroeconomic forecasting. In addition, the survey was sent to the Institute for Employment Research (IAB), whose projections of labour supply are used as a baseline projection by some members of AIECE, and to the Dutch Central Bank (DNB). The following institutes were analysed based on survey responses: AP (Association Prometeia; Italy); CPB (CPB Netherlands Bureau for Economic Policy Analysis; Netherlands); DNB (Dutch Central Bank; Netherlands); DØRS (Danish Economic Council; Denmark); ETLA (Research Institute of the Finnish Economy; Finland); FPB (Federal Planning Bureau; Belgium); IAB (Institute for Employment Research; Germany); IFW (Kiel Institute for the World Economy; Germany); KOF (Swiss Economic Institute; Switzerland); NIER (National Institute of Economic Research; Sweden); NIESR (The National Institute of Economic and Social Research; United Kingdom); RWI (Leibniz Institute for Economic Research; Germany); SN (Statistics Norway; Norway); WIFO (The Austrian Institute of Economic Research; Austria).



The information presented here is based on the respondents’ answers in interviews over the telephone, as well as on literature and information gathered by e-mail. Moreover, all survey respondents were asked to review the final draft of the tables in Section 2.3.3 and the more elaborate description of the forecasting models in Section 2.4 of this report and check them for correctness. 



Almost all institutes have in common that the core of their short-term to medium-term labour supply forecasting model exists of a multiplication of population projections and projected participation rates. Another commonality is a breakdown of the model into different groups; notably age and gender and sometimes nationality, education or region. Nearly all institutes include the influence of pension reforms on projected labour supply to account for the rising participation rate of older workers. Furthermore, about half of the institutes include the effects on labour supply caused by policy measures related to taxation and social benefits.[footnoteRef:7] [7:  Social benefits includes all benefits under the social security system. Institutes that incorporate the influence of social benefits on labour supply usually include at least that of unemployment benefits.] 




In contrast, institutes vary widely in how they project their participation rates. There is also extensive variation in the way institutes take account of business cycle fluctuations and labour market tightness in their labour market projections. However, almost all institutes explicitly take account of the influence of business cycle fluctuations on projected labour supply. This is relevant, since forecasting labour supply is especially complex during large business cycle fluctuations.



The outline of this section is as follows. An overview of the concepts and definitions used is presented in Section 2.2. Section 2.3 contains an overview of the labour supply forecast for all institutes included in the current study, and discusses trade-offs between characteristics of projection methods. More in-depth information on the various forecasting methods of each institute is included in Section 2.4. Section 2.5 contains the summary and conclusions. The names of the international experts who participated in the survey are listed in Section 2.7. Section 2.8 contains the questionnaire as it was sent to the participating international experts in preparation of the telephone interview.

[bookmark: _Toc477803497]Glossary of concepts and definitions

As interpretation of the various terms may differ between institutes, this section provides a list of the various definitions. A number of the terms are illustrated in Figure 2.1. 



Administrative unemployment

See registered unemployment.



Equilibrium labour supply

Labour supply that would result when the economy is in equilibrium and the output gap on the labour market is closed.



Equilibrium unemployment

Unemployment that would result when the economy is in equilibrium and the output gap on the labour market is closed.



Eurostat unemployment

Eurostat unemployment is unemployment according to the definition by Eurostat. Eurostat uses the ILO definition (see ILO unemployment) and makes it more specific, for example, by specifying age (15–74 years old). 



Hidden reserve

The hidden reserve is the number of people of working age who do not have a job and would like to work, but are discouraged to enter the labour market due to an unfavourable labour market situation. If the economy is in a situation of full employment, the hidden reserve is zero. See Figure 2.1.



ILO unemployment

ILO unemployment is unemployment according to the definition by the International Labour Organization (ILO). It is usually determined by a survey.[footnoteRef:8] ILO unemployment relates to persons above a specific age. A person is considered unemployed if he/she is without work, currently available for work and seeking work, that is, if he/she has taken specific steps in a specific, recent period to seek paid employment or self-employment. [8:  The Labour Force Survey (LFS) by Eurostat uses the ILO definition and makes it more specific, for example, by specifying age (15–74 years old).] 




Labour participation

Sum of employed and unemployed persons.



Labour participation rate

Sum of employed and unemployed persons divided by the working-age population.



Labour supply

Sum of employed and unemployed persons.



Participation gap

Actual participation (i.e. number of employed and unemployed individuals) minus structural participation.



Potential labour supply

The potential labour supply as estimated by several institutes included in this study is equal to the labour supply that would result when the economy would be in a situation of full employment. Note that, according to this definition, the size of the potential labour supply is not equal to the number of working-age people. Potential labour supply does not include working-age persons who do not want to work for reasons other than the labour market situation. In other words, it excludes people who, for example, are pursuing a full-time education, are early retirement recipients, or are disabled. See Figure 2.1. 



Potential participation rate

Potential labour supply divided by the working-age population.



Registered unemployment

Registered unemployment is based on administrative data. Registered unemployment is equal to the number of persons registered as being unemployed with the national register of the public employment services of each country. Whether or not a person is registered as being unemployment depends on the national rules and definitions, which differ between countries (see Eurostat, 2006). 






Structural participation

The number of individuals that would participate (i.e. employed plus unemployed) if the output gap on the labour market is equal to zero. 



Structural participation rate

The number of individuals that would participate (i.e. employed plus unemployed) if the output gap on the labour market is equal to zero divided by the working-age population.



Unemployment gap

Actual unemployment minus equilibrium unemployment.



Working-age population

Number of working-age persons, usually the population aged between 15 and 74 or 15 and 64.



Figure 2.1 Relation between labour market concepts (adapted from Figure 1 in Graff et al., 2013)

[image: ]
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This section provides a broad overview and brief discussion of forecasting methods currently used by various institutes to project short‑term labour supply (Sections 2.3.1 and 2.3.2). It also contains overview tables with more details on forecasting methods, variables that influence the labour supply forecast (e.g. labour market tightness and policy measures), data used and types of forecasting error analysis (Section 2.3.3). As a rule, medium‑ and long‑term labour supply forecasting models are discussed only when this is necessary for understanding short‑term forecasts.



More in-depth information on the different forecasting methods of each institute can be found in Section 2.4.




[bookmark: _Toc477803499]Short-term labour supply forecasting models: in brief

Most institutes included in this rapport first forecast labour supply and employment and then determine projected unemployment by subtracting employment from labour supply. Exceptions are the institutes ETLA, DØRS, IAB, KOF and WIFO. IAB and KOF first construct a potential labour population projection and then use this as one of the inputs to project both employment and unemployment, the sum of which equals projected labour supply. ETLA first makes a GDP forecast and then uses this forecast and projected population to forecast labour supply.[footnoteRef:9] DØRS and WIFO project employment and unemployment and subsequently the sum of both projections equals their labour supply forecast. For details see Table 2.1.[footnoteRef:10] [9:  ETLA’s main focus is to provide information to Finnish firms. Important variables in their forecast are therefore, for example, production per industry, export competiveness per industry and profitability of firms per industry, which are calculated by ETLA’s input–output model. Since the labour supply forecast is not their main focus, its projections are less detailed.]  [10:  SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART, this section focuses on MODAG.] 




Common model format

Usually, the core of the short-to-medium-term labour supply forecasting model exists of a multiplication of a population projection and projected participation rates. The only exceptions are DØRS and WIFO. DØRS projects employment and unemployment by assessing short-term indicators and policy measures. WIFO projects total labour supply in the short-term by trend extrapolation of employment and unemployment.[footnoteRef:11] [11:  In their long-term projections, however, DØRS and WIFO do calculate projected labour supply by multiplying projected participation rates by the population projection.] 




Participation rates projections

Though almost all institutes use projected participation rates, institutes differ in the way they project participation rates:



· Three institutes (AP, DNB and NIESR) base their extrapolation of participation rates on error correction models. 

· Three institutes (CPB, FPB and NIER) use an extrapolation of filtered historical participation rate time series. NIER uses this extrapolation for all age groups, while CPB and FPB use it for the younger age groups only.

· Two institutes (IAB and KOF) base their extrapolation of participation rates on logistic regression models. In addition, two institutes (IFW and RWI) base their projection indirectly on logistic regression models, since they use IAB’s projection as their baseline projection.

· Two institutes (CPB and FPB) use a cohort model to project the participation rate of older age groups. In a cohort model, the labour participation rate of individuals at a certain age is allowed to vary between cohorts.

· SN uses a logit model to project participation rates. ETLA uses a constant labour supply elasticity of the working age population (15–64 years of age) for projection years.

· Finally, to project the participation rates of individuals aged 60 and over, FPB uses a bottom-up approach based on administrative data on transitions between the labour supply of different groups into disability or pension.



For details, see Table 2.2. and Section 2.4.



Population projection

Population projections are usually obtained from the national statistical offices. Exceptions are those by FPB, IAB and KOF, who all make their own population projections.[footnoteRef:12] For details, see Table 2.2. and Section 2.4. [12:  SN is the statistical office of Norway and also makes its own population forecast.] 




Business cycle and labour supply

All institutes take account of the effect of business cycle fluctuations by either explicitly modelling these effects or by adjusting their labour supply forecast using expert judgement based on, for example, recent data and labour market indicators.

Four institutes (IAB, IFW, KOF and RWI) use the concepts of potential participation and hidden reserve in their labour supply forecast. Of these four institutes, IAB and KOF forecast labour supply by projecting employment and unemployment using, among other things, potential participation, business cycle indicators and labour market variables. The other two institutes (IFW and RWI) forecast labour supply by subtracting the hidden reserve from the potential labour supply, where the hidden reserve depends, among other things, on labour market tightness.



Two of the three institutes (AP and DNB) that use error correction models to forecast participation rates let their participation rates depend on an unemployment measure to account for labour market tightness. The third institute (NIESR) does not 

explicitly model the relation between participation rates and labour market tightness. However, if in their model participation rates deviate from the trend after a macroeconomic shock, then these rates will converge towards their trend after a few years.



Two institutes (CPB and DØRS) use the concept of participation gap in their labour supply forecast. The speed at which this participation gap will dissolve, depends, among other things, on the gap between actual unemployment and equilibrium unemployment, and expert judgement.[footnoteRef:13] [13:  In addition, in the CPB model, the change in the participation gap also depends on unemployment changes.] 




In ETLA’s short-term forecast, labour supply depends on macroeconomic development, measured by changes in GDP. SN lets its participation rate depend on unemployment and other macroeconomic variables.



Finally, FPB and WIFO do not explicitly model a link between labour market tightness and labour supply in their short-term forecast. FPB’s model does not contain such a link, because it is difficult to relate labour market tightness at macro level to the disaggregate/micro-level components of their model. WIFO, does not link labour market tightness to labour supply in their short-term forecast, but does so for the medium term.



For details, see Table 2.5 and Section 2.4.



Hysteresis

Although the labour supply forecast of all institutes depends on business cycle fluctuations, most institutes do not incorporate hysteresis effects of business cycle fluctuations. However, CPB and NIESR may allow for a permanent withdrawal of older workers from the labour market due to a particularly severe recession. However, in the very long term, individuals who withdrew from the labour market in certain cohorts, will be replaced by others in younger cohorts and participation rates adjust to their structural levels. SN allows the effects of fiscal policy measures on labour supply to depend on the level of unemployment. Finally, RWI allows for hysteresis via an increase in equilibrium unemployment.



For details, see Table 2.9 and Section 2.4.

Policy measures

Almost all institutes take account of the influence of policy measures on projected labour supply, provided that the expected effect on labour supply is sufficiently large.



In their short-term forecasts, nearly all institutes allow for the influence of pension reforms on labour supply. Twelve institutes adjust their baseline forecast to account for pension reforms. One institute (NIESR) implicitly incorporates the effect of the ongoing rise of the pension entitlement age in the ongoing rise of the participation rate of older workers.



About half of the institutes include the effects of tax policy measures on projected labour supply, and the fraction of the institutes that account for the effects of social benefit policy measures is slightly larger. Moreover, about a quarter of the institutes take account of changes in active labour market programmes (ALMP).[footnoteRef:14]  [14:  If individuals participate in an ALMP, they are no longer participating in the labour market.] 




For details, see Table 2.6 and Section 2.4.



Other factors: immigration, final data and expert judgement

Nearly all institutes take account of the influence of immigration on labour supply, in their short-term forecast, through its influence on the working-age population. In addition, about half of the institutes adjust their projected participation rates to account for immigration. Generally speaking, the institutes take deviating participation rates of asylum seekers into account; although one institute adjusts their projected participation rates to allow for deviating participation rates of labour immigrants.



Almost all institutes use expert judgement to adjust their labour supply forecast. This expert judgement is usually based, among other things, on recent final labour market data.



For details, see Table 2.7 and Section 2.4.






Groups: aggregation level and demographic variables

Except for WIFO, all institutes include the effects of demographic change on projected short-term labour supply. As mentioned earlier, usually, the core of the short-to medium-term labour supply forecasting model consists of the multiplication of population projections and projected participation rates.[footnoteRef:15] This multiplication is usually done for various population sub-groups (mostly age groups by gender). Some institutes also disaggregate the population according to region (FPB), nationality (IAB, IFW, KOF, RWI and WIFO), education (SN), or origin (NIER).  [15:  WIFO uses demographic change in their long-term projections of labour supply only. WIFO then disaggregates its population into age groups, per education level for each gender.] 




The number of sub-groups included in the short-term labour supply projection models varies widely across institutes and ranges from one to several hundreds. Six institutes (AP, DNB, DØRS, ETLA, NIESR and WIFO) have one or two groups in their short-term model. Six institutes (CPB, IAB, IFW, KOF, SN and RWI) include between 10 and 50 groups, while two institutes (FPB and NIER) have more than a hundred groups.



For details, see Tables 2.3 and 2.4 and Section 2.4.



Survey versus registered data on unemployment

Almost all institutes use survey data on unemployment in their labour supply models. The only two exceptions are DØRS and FPB. However, though FPB uses only administrative data in its model, it does use survey data to check the plausibility of the trend evolution in administrative-based participation rates.



Three institutes use only survey data on unemployment in their model (AP, ETLA, and SN). Seven institutes (CPB, DNB, IAB, IFW, NIER, NIESR and WIFO) use survey data on unemployment as the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted. KOF and RWI use administrative data on unemployment as the main input for modelling, while they forecast both ILO unemployment and administrative unemployment.



For details, see Table 2.8 and Section 2.4.



Forecasting error analysis

All institutes compare recent final data on labour supply with their forecast. In addition, four institutes (AP, FPB, KOF and WIFO) have recently done a more detailed analysis of their forecasting errors of labour supply or its components. Whereas ETLA publishes the average median and median absolute forecasting errors of unemployment in each forecast.



For details, see Table 2.10 and Section 2.4.



Instruments

Five institutes use instruments to check their central forecast of labour supply and/or its components, or are planning to do so in future. 

As an alternative forecast for employment, DNB applies a simple error correction framework that relates changes and levels of private sector employment to changes and levels of hours worked in temporary jobs and the number of dismissal applications. 

	

CPB and FPB both use a leading indicator model to check the plausibility of the employment forecast. Furthermore, CPB currently is exploring the possibilities of making an alternative forecast of labour supply or its components in addition to the central forecast. More specifically, Bayesian Vector Autoregression (BVAR) models are considered.



KOF developed a large BVAR forecast of the production side of the Swiss economy. This model is currently extended to incorporate employment forecasts, per industry, to enable comparison with its employment projections . Short-term employment and unemployment forecasts are also compared with simple indicator-based projections.

NIER uses both VAR and BVAR models to make alternative employment projections in addition to its central forecast. SN produces alternative scenario projections, among other things, for labour supply, depending on demographic factors such as net migration.



Finally, WIFO constructs alternative forecasts in addition to its central forecasts on employment, such as employment by sector (using a dynamic econometric input-output model) or by occupation. 



For details, see Section 2.4.



[bookmark: _Toc477803500]Discussion

This sub-section contains a brief discussion of the various short-term labour supply forecasting methods, and presents an overview table (Table 2.1). This overview table shows whether or not there is a relationship between the method used to project participation rates and other characteristics of the short-term labour supply forecasting method. More specifically, we try to pinpoint trade-offs between various characteristics of the labour supply forecasting methods. 



Table 2.1 Overview and variables used in the short-term forecast

		Institute

		Projection of participation rates 

using 

(a)

		Forecast of







(b)

		Resulting variable





(b)

		Group

numbers/

types 





(c)

		Labour market 

tightness

included



(d)

		Hysteresis

included





(d)

		Policy measures included in areas 

(e)



		

		

		

		

		

		

		

		



		AP (Italy)

		ECM

		L,E

		U

		2/G

		Y

		Y

		p,t,b



		CPB (Netherlands)

		FIL/CM

		L,E

		U

		26/A,G

		Y

		(Y)

		p,t,b



		DNB (Netherlands)

		ECM

		L,E

		U

		1

		Y

		N

		p



		DØRS (Denmark)

		N

		E,U

		L

		1

		Y

		N

		p,t,b



		ETLA (Finland)

		O

		GDP/POP

		L,E,U

		1

		Y

		N

		p,t,b



		FPB (Belgium)

		FIL/CM/O

		L,E

		U

		366/A,G,R

		N

		N

		p,b



		IAB (Germany)

		LOG

		pot.L

		E,U

		48/A,G,N

		Y

		N

		p,t,b,a



		IFW (Germany)

		LOG_B

		L,E

		U

		48/A,G,N

		Y

		N

		p,t,a 



		KOF (Switzerland)

		LOG

		pot.L

		E,U

		16/A,G,N

		Y

		N

		p,b



		NIER (Sweden)

		FIL

		L,E

		U

		480/A,G,N

		Y

		N

		p,t,b,a



		NIESR (United Kingdom)

		ECM

		L,E

		U

		2/A

		(Y)

		(Y)

		(p)



		RWI (Germany)

		LOG_B

		L,E

		U

		48/A,G,N

		Y

		Y

		p,a



		SN (Norway)

		O

		L,E

		U

		45/A,G,E

		Y

		Y

		p,t,b 



		WIFO (Austria)

		N

		E,U

		L

		2/A

		(Y)

		(Y)

		p,a



		



		(a) FIL: filtering techniques; CM (cohort model); ECM (error correction model); LOG: logistic regression; LOG_B: baseline projection based on logistic regression by IAB; O (other model); OLS (ordinary least squares); N (not in short-term model).

(b) L: labour supply; E: employment; U: unemployment; pot.L: potential labour supply; GDP: gross domestic product; POP: population.

(c) A: age; E: education level; G: gender; N (not in short-term model); NAT: nationality or origin; R: region 

(d) Y: if a variable is explicitly modelled; (Y); parenthesis are used if effects are included in the forecast but not explicitly modelled ; N: if effects are not included.

(e) p: pension, t: taxes, b: social benefits, a: active labour market programmes; parenthesis are used if effects are included in the forecast but not explicitly modelled.



		Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).







Trade-off: structure versus flexibility

First of all, the various methods to project labour participation rates show a trade-off between structure and flexibility. Simple filtering techniques impose the least structure and are therefore the most flexible. They do not impose theoretical relationships and let the data speak for themselves. Moreover, it is relatively straightforward to use filtering techniques for a large number of sub-groups. However, if we have a theoretical notion of which variables are relevant to project labour participation rates, we can impose structure on the labour participation rate projection by including these explanatory variables to improve the forecast. Since simple filtering techniques do not allow for the inclusion of explanatory variables, other techniques, such as error correction and logistic models, are needed.[footnoteRef:16][footnoteRef:17] In both error correction and logistic models, it is possible to include explanatory variables. Another way to impose structure on the labour participation rate projection is to use a cohort model, where it is specified how labour participation rates per age group differ across cohorts.  [16:  Note that filtering techniques also have other drawbacks, most notably that of the filtered trend being very sensitive to the final data points, the so-called ‘endpoint problem’.]  [17:  Note that more complex filtering techniques, such as Kalman filters, allow for the inclusion of explanatory variables.] 




The advantage of imposing structure on the forecast of labour participation rates is that if the structure is correct, it enhances the forecast. However, a drawback of imposing structure, either by including explanatory variables or by implementing a cohort model, is that the structure can be prone to misspecification of the relevant theoretical relationships. In that case, imposing a misspecified structure may lead to less-accurate projections. 



Other ways to impose structure on the labour supply forecast is by adjusting it for changes in policy measures. Adjusting for policy changes can improve the forecast. However, determining the precise effects of policy changes on projected labour supply is difficult. The same holds for determining the effects of former policy changes on past labour supply. The reason being that it is difficult to disentangle the effects of policy changes and other factors on past labour supply, because such effects cannot be measured ex post, but only estimated ex ante. Nonetheless, almost all institutes adjust their labour supply forecast for policy changes. Since it is difficult to determine the precise effects of policy changes on labour supply, institutes usually only adjust their labour supply forecast in case of major policy changes. Examples of such policy changes are changes in pension schemes (e.g. the pension entitlement age) and major changes in the areas of taxation and social welfare benefits. In those cases, the effect of major policy changes on future labour supply are generally estimated outside the labour supply projection model, for example using micro-simulation models or spreadsheets containing several rules of thumb.



Trade-off: details versus modelling ease

Another trade-off that can be seen in Table 2.1 is the one between including more details and modelling ease. For example, it is important to model the labour participation decision of older workers, because those are subject to change. An interesting way of doing this, is by applying a detailed bottom-up approach. This approach uses administrative data on transitions between the labour supply of various groups into disability or pension, to construct participation rates of individuals aged 60 and over. However, a drawback of this detailed approach is that it is difficult to model the link between labour market tightness at the macro level to the disaggregate/micro level components. Therefore, a detailed approach with respect to the labour participation of older workers may cause difficulties in modelling the relation at the aggregate level between labour market tightness and labour supply.



Another example is that of including education in the labour supply forecasting model. Although educational attainment is known to influence labour supply, including the education decision in the labour supply forecasting model is complex. A prerequisite is the availability of a forecast of the development of educational attainment of the population by age groups, over time. Only two institutes have population forecasts by gender, age and education level at their disposal, and use this to forecast long-term labour supply (WIFO) and both short- and long-term labour supply (SN).[footnoteRef:18] [18:  Statistics Norway (SN) produces their own population forecast.] 




[bookmark: _Toc477803501]Overview tables

Tables 2.2 and 2.3 contain a brief description of the different forecasting methods currently used by various institutes to project labour supply. Tables 2.4 and 2.5 show information on the aggregation level of the model, and on whether  and if so, how  demographic variables play a role in the models. The influence of macroeconomic variables and those on labour market tightness on the labour supply forecast and whether or not hysteresis is included in the model can be found in Tables 2.6 and 2.10. The policy measures and other factors that influence labour supply forecasts are described in Tables 2.7 and 2.8. Finally, Table 2.11 contains information on the data used to measure unemployment and the extent to which institutes recently analysed their forecasting errors about labour supply. 



For a more elaborate description of each institute’s forecasting model, see Section 2.4.



Table 2.2 Short‑term labour supply forecast: directly forecasted or derived from results

		Institute

		Forecast of

		Resulting variable

		Brief description



		

		

		

		



		AP (Italy)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		CPB (Netherlands)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		DNB (Netherlands)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		DØRS (Denmark)

		Employment;

Unemployment

		Labour supply

		Forecasts are made for employment and unemployment, from which subsequently labour supply is derived for the first three projection years. In the long run, equilibrium unemployment is determined by demography and structural reform. Hence, employment is the resulting variable in the long run.



		ETLA (Finland)

		GDP, 

working-age population

		Labour supply, Employment, Unemployment

		Forecasts are made for labour supply and employment, using GDP forecasts. Subsequently, unemployment equals labour supply minus labour demand.



		FPB (Belgium)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived. The forecast for the current year uses a slightly different approach: most recent quarterly final data are used to calibrate employment and unemployment and the derived labour supply.



		IAB (Germany)

		Potential labour supply

		Employment, Unemployment

		Forecasts are made for employment and unemployment, using potential labour supply as one of the inputs.



		IFW (Germany)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		KOF (Switzerland)

		Potential labour supply

		Employment, Unemployment

		Forecasts are made for employment and unemployment, using potential labour supply as one of the inputs.



		NIER (Sweden)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		NIESR (United Kingdom)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		RWI (Germany)

		Labour supply; Employment

		Unemployment

		Forecasts are made for labour supply and employment, from which subsequently unemployment is derived.



		SN (Norway) (a)

		Labour supply,

employment

		Unemployment



		SN’s macroeconomic model (MODAG) is modified to allow for labour market heterogeneity across 5 educational levels. This modified version of MODAG provides forecasts for population, employment and unemployment, by educational level and macroeconomic development. For a description of labour supply forecasting in MODAG, see Table 2.3 below.



		SN (Norway) (a)

		Population forecast, transition probabilities

		Labour supply both by level and field of education

		Supply of labour (both by level and field of education) is projected by the dynamic microsimulation model MOSART. The labour supply by level and field of education is compared with labour demand by level and field of education. The resulting variables give an indication of direction and size for future imbalances, but do not indicate unemployment because the different mechanisms that tend to counteract future imbalances are not included.



		WIFO (Austria)

		Employment, Unemployment

		Labour supply

		Forecasts are made for employment and unemployment, from which subsequently labour supply is derived.



		



		(a) SN uses two models to forecast labour supply, the macroeconomic model MODAG and the microsimulation model MOSART.

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).







Table 2.3 Short‑term labour supply forecast: brief description

		Institute

		Brief description



		

		



		AP (Italy)

		Labour supply is determined by multiplying projected population by projected participation rates. The participation rates are projected using a vector error correction model.



		CPB (Netherlands)

		Labour supply is determined as the sum of structural participation, policy measures and the participation gap. The structural participation rates are projected using different approaches for different age groups; (i) for individuals aged between 15 and 54, an extrapolation of filtered historical time series is used; (ii) for individuals aged 55 and over, a cohort model is used, where the labour participation rate of individuals at a certain age is allowed to vary between cohorts.



		DNB (Netherlands)

		Labour supply is determined by multiplying projected population by projected participation rates. The projections of the participation rates are made using an error correction model. 



		DØRS (Denmark)

		In the short run, labour supply is determined as the sum of employment and unemployment. Both employment and unemployment are forecasted, based on assessments of various short-term indicators and policy measures. In the medium and long term, it is assumed that employment and unemployment gradually adjust to the structural levels. Their structural levels are obtained by using the equilibrium unemployment rate on the level of the structural labour force. The structural labour force is determined by combining estimates of age-contingent participation rates with a demographic projection of the Danish population.



		ETLA (Finland)

		First, a GDP forecast is made using a macroeconomic model. The labour demand is determined by its elasticity in relation to GDP. The labour supply forecast is based on two explanatory variables, namely the labour supply elasticity in relation to GDP and the labour supply elasticity of the working age population (15–64 years of age). Subsequently, unemployment equals labour supply minus labour demand.



		FPB (Belgium)

		Labour supply is determined by multiplying projected population by projected participation rates. The participation rates are projected using different approaches for different age groups; (i) for individuals aged between 15 and 39, an extrapolation of filtered historical time series is used; (ii) for individuals aged between 40 and 59, a cohort model is used, where the labour participation rate of individuals at a certain age is allowed to vary between cohorts; (iii) for individuals aged 60 and over, a bottom-up approach is used on the basis of administrative data on transitions between the labour supply of various groups into disability or pension.



		IAB (Germany)

		First, potential labour supply is determined by multiplying projected population by participation rates consistent with full employment. Next, employment and unemployment are forecasted using a macroeconometric model, where potential labour supply is one of the inputs. 



		IFW (Germany)

		Labour supply equals potential labour supply minus the hidden reserve. Potential labour supply and the hidden reserve are both determined by (i) the baseline projections by IAB and (ii) adjustments by IFW to those baseline projections. The adjustments are made at the aggregate level (on the totals of potential labour supply and the hidden reserve). 



		KOF (Switzerland)

		First, potential labour supply is determined by multiplying projected population by participation rates consistent with full employment for 16 population groups. For each group, participation rates are estimated using predictions from non-linear participation models, relating past trends and business cycle movements to observed changes in participation rates within each population group. Potential participation rates are the predictions from these models evaluated at the past peak of the business cycle indicator. Aggregating these group-specific predictions, employment and unemployment are then forecasted using a medium-scale macroeconometric model, where potential labour supply is one of the inputs. 



		NIER (Sweden)

		First, a baseline projection of labour supply is made to account for trend changes in labour supply due to, for example, demographic developments. These baseline projections are calculated by multiplying projected participation rates by projected population. Next, the baseline projections are adjusted to account for changes in labour supply due to, among other things, business cycle movements and announced policy changes.



		NIESR 

(United Kingdom)

		Labour supply is determined by multiplying projected population by projected participation rates. The participation rates are projected using an error correction model.



		RWI (Germany)

		Labour supply equals potential labour supply minus the hidden reserve. Potential labour supply and the hidden reserve are both determined by (i) the baseline projections by IAB and (ii) adjustments by RWI to those baseline projections. The adjustments are made at the aggregate level (on the totals of potential labour supply and the hidden reverse).



		SN (Norway)

		Labour supply is determined by multiplying projected population by participation rates, in both the MODAG and MOSART models. In the MOSART model, participation rates are assumed to stay constant at the level observed as an average for the last five years, by age, gender, and level and field of education. In the MODAG model, participation rates for the five aggregate groups per level of education may depend on unemployment rates and wages. However, the distribution of unemployment over the five main groups is exogenous in the MODAG version. In MODAG, the participation rates are projected using a logit model, where participation rates depend on unemployment and after-tax wages.



		WIFO (Austria)

		The labour supply forecast is part of the regular quarterly economic forecast by WIFO. Employment and unemployment are projected by analysing respective time series and accounting for the overall macroeconomic development, as well as other institutional factors affecting labour supply in the short run, using expert judgement and considering several sub-groups (e.g. employment of foreign workers and employment in the production sector).



		



		Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).







Table 2.4 Short‑term labour supply forecast and aggregation level 

		Institute

		Aggregation level

		Brief description



		

		

		



		AP (Italy)

		aggregated

		The model is aggregated; there is no disaggregation into age groups, although a distinction is made between male and female labour supply. As a result, the model contains two groups.



		CPB (Netherlands)

		disaggregated

		The model is disaggregated into groups, according to gender and age (5-year classes for individuals aged 15 to 74 and one class for individuals aged 75 and over). As a result, the model contains 2*13=26 groups.



		DNB (Netherlands)

		aggregate

		The short‑term model is aggregated; there is no disaggregation into age group or gender. In contrast, the long‑term projections are based on a disaggregate approach, using age groups (5-year classes) for each gender. As a result, the long‑term model contains 24 groups.



		DØRS (Denmark)

		aggregated/ disaggregated

		In the short term, labour supply is determined at the aggregate level. When estimating the participation gap, the model is disaggregated into age groups (1-year age groups) for each income transfer group (16 classes). The model is not disaggregated according to gender. As a result, the model contains 55*15 + 1= 826 groups (the outlier being a residually defined group that is not disaggrated into age groups).



		ETLA (Finland)

		aggregated

		The model is aggregated; there is no disaggregation into sub-groups. The model contains 1 group.



		FPB (Belgium)

		current year: aggregated; thereafter: disaggregated

		The forecast for the current year is calibrated on most recent national level data on employment and unemployment; subsequently, forecasts are made using data per age (1-year age classes), per region (Brussels, Flanders, Wallonia) for each gender. As a result, the model contains 61*3*2= 366 groups. 



		IAB (Germany)

		disaggregated

		The labour supply model is disaggregated into age groups (5-year classes), for each gender, and two nationality groups (German and other). As a result, the model contains 48 groups.



		IFW (Germany)

		aggregated/

disaggregated

		Adjustments to the baseline projections are made at the aggregate level and are therefore not determined per group. The baseline projections, however, are based on a model disaggregated into age groups (5-year classes), for each gender and two nationality groups (German and other). As a result, the baseline model contains 48 groups.



		KOF (Switzerland)

		disaggregated

		The model is disaggregated into 4 age groups, for each gender, and two nationality groups (Swiss and other). As a result, the model contains 16 groups.



		NIER (Sweden)

		disaggregated

		The model is disaggregated into age groups (1-year classes), for each gender, and 4 origin groups (country of birth Sweden, other Nordic countries, European Union or outside Europe). As a result, the model contains 60*2*4= 480 groups. 



		NIESR (United Kingdom)

		disaggregated

		The model is disaggregated into two age groups (16 to 64 and 65 and over).



		RWI (Germany)

		aggregated/

disaggregated

		Adjustments to the baseline projections are made at the aggregate level and are therefore not determined per group. The baseline projections, however, are based on a model disaggregated into age groups (5-year classes), for each gender, and two nationality groups (German and other). As a result, the baseline model contains 48 groups.



		SN (Norway) (a)

		disaggregated 

		In MODAG, labour supply is modelled for 45 separate groups. SN has 5 educational levels and 9 demographic cells. These cells consist of 2 male-specific age intervals, 3 female-specific age intervals, 4 age intervals without gender heterogeneity. This results in 45 ( = 5*(2+3+4)) groups of labour supply.



		SN (Norway) (a)

		disaggregated

		MOSART is specified for all individuals into age groups, for each gender and 5 education groups.



		WIFO (Austria)

		aggregated

		In the short-term and medium-term projections, employment is projected by citizenship (Austrian, non-Austrian), while unemployment is projected at the aggregate level. However, in the medium-long-term projections (covering a 15-year time horizon), the model is disaggregated into age groups (5-year classes), for each education level (4 classes) and gender. As a result, the model contains 10*4*2= 80 groups. The long-term labour supply forecasts (currently up to the year 2070) are disaggregated into 22 sub-groups (5-year age groups by gender)



		



		(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART.

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).










Table 2.5 Short‑term labour supply forecast and demographic change 

		Institute

		Model uses 

demographic variables

		Brief description



		

		

		



		AP (Italy)

		Yes

		Participation rates and population projections per age for each gender.



		CPB (Netherlands)

		Yes

		Participation rates and population projections per age for each gender.



		DNB (Netherlands)

		Yes

		Participation rates and population projections per age for each gender.



		DØRS (Denmark)

		Yes

		Participation rates and population projections per age. No distinction is made between genders.



		ETLA (Finland)

		Yes

		Elasticity of labour supply is multiplied by the change in the working age population. Labour supply projections from this model are adjusted afterwards. The increase in labour supply due to higher immigration of asylum seekers is added to the baseline projections for labour supply.



		FPB (Belgium)

		Yes

		Participation rates and population projections per age, per region (Brussels, Flanders, Wallonia) and for each gender.



		IAB (Germany)

		Yes

		Participation rates and population projections per age for each gender, and two nationality groups (German and other).



		IFW (Germany)

		Yes

		Participation rates and population projections per age for each gender, and two nationality groups (German and other) are used in the baseline projections.



		KOF (Switzerland)

		Yes

		Potential participation rates and population projections per age, for each gender and nationality groups (Swiss or other).



		NIER (Sweden)

		Yes

		Participation rates and population projections per age, for each gender and 4 origin groups.



		NIESR (United Kingdom)

		Yes

		Participation rates and population projections per age group.



		RWI (Germany)

		Yes

		Participation rates and population projections per age, for each gender and two nationality groups (German and other) are used in the baseline projections.



		SN (Norway)

		Yes

		Participation rates and population projections per age, gender and education are used and are in line with results from Statistics Norway’s official population projections by gender and age.



		WIFO (Austria)

		Yes,

though not explicitly modelled

		In the short-term projections, labour supply not explicitly depends on demographic variables, but projections are made in accordance with changes in the size of the working age population. In contrast, in the medium-term and medium-to-long-term projections, labour supply explicitly depends on demographic variables.



		Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).










Table 2.6 Short‑term labour supply forecast and macroeconomic development/labour market tightness

		Institute

		Model uses macroeconomic development/

labour market tightness variables

		Brief description/reason



		

		

		



		AP (Italy)

		Yes

		Both male and female labour participation rates depend on labour market conditions, measured by employment rate. In case of female participation, an additional indicator of labour market tightness, the overall unemployment rate, is included. 



		CPB (Netherlands)

		Yes

		Labour supply depends on the participation gap. In turn, the participation gap depends on unemployment changes and the difference between actual unemployment and equilibrium unemployment.



		DNB (Netherlands)

		Yes

		Labour participation rates depend on unemployment change. Moreover, if labour participation rates are below or above the trend due to the labour market situation, the rates will converge towards their trend after a few years. 



		DØRS (Denmark)

		Yes

		The participation gap is estimated using data for unemployment gap and capacity utilisation in the manufacturing sector. Various short-term indicators are used to make discretionary adjustments when forecasting short-term employment and unemployment.



		ETLA (Finland)

		Yes

		Labour supply depends on the changes in GDP and working age population.



		FPB (Belgium)

		No

		The model does not contain a link between labour market tightness and labour supply. The reason for this is that it is difficult to link labour market tightness at the macro level to the disaggregate/micro level components of the model.



		IAB (Germany)

		Yes

		Labour supply depends, among other things, on the hidden reserve, which in turn depends on labour market tightness.



		IFW (Germany)

		Yes

		Labour supply depends, among other things, on the hidden reserve, which in turn depends on labour market tightness.



		KOF (Switzerland)

		Yes

		Unemployment depends on employment relative to potential labour supply, as well as on other business cycle indicators, such as an output gap measure.



		NIER (Sweden)

		Yes

		Labour supply depends on the labour market situation at the start of the projection period and on how rapidly the labour market returns to its equilibrium.



		NIESR (United Kingdom)

		Not 

explicitly

		Labour participation does not depend explicitly on the labour market situation. For example, it does not depend explicitly on variables that capture labour market tightness. However, if labour participation rates are below or above the trend due to the labour market situation, the rates will converge towards their trend after a few years.



		RWI (Germany)

		Yes

		Labour supply depends, among other things, on the hidden reserve, which in turn depends on labour market tightness.



		SN (Norway) (a)

		Yes

		In the macroeconomic model MODAG, labour participation rates for aggregate groups depend, among other things, on unemployment and, for some groups, also on some other macroeconomic variables. 



		SN (Norway) (a)

		Yes

		Transition probabilities in MOSART depend on historical choices of education and may also depend on business cycle movements. 



		WIFO (Austria)

		Yes,

though not explicitly modelled

		The forecast for labour supply is an integral part of WIFO’s quarterly Economic Forecast and is checked for consistency with other parts of the forecast. In the short-term projections, labour supply does not depend explicitly on labour market tightness, but projections are adapted for macroeconomic measures, such as changes in GDP growth and vacancy development. In contrast, in the medium-term projections, labour supply depends explicitly on macroeconomic development.



		



		(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART.

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).





Table 2.7 Short‑term labour supply forecast: policy measures

		Institute

		Policy measures are included

		Brief description



		AP (Italy)

		Yes

		Participation rates are adjusted for policy measures that are announced on pensions, taxes, social benefits, including unemployment benefits.



		CPB (Netherlands)

		Yes

		Participation rates are adjusted for policy measures that are announced on pensions, taxes, social benefits, including unemployment benefits.



		DNB (Netherlands)

		Yes

		Participation rates are adjusted for policy measures that are announced on pensions.



		DØRS (Denmark)

		Yes

		In the first three projection years, policy measures do not influence labour supply. In contrast, after the first three projection years, participation rates are adjusted for policy measures that are announced on pensions, taxes, and unemployment benefit generosity.



		ETLA (Finland)

		Yes

		The influence of changes in active labour market policies, taxes, social benefits, including unemployment benefits, and pension reforms are taken into account, on the basis of ad-hoc expert judgement, but only if those changes are sufficiently large.



		FPB (Belgium)

		Yes

		Participation rates are adjusted for policy measures that are announced on pensions, early retirement schemes and unemployment benefits.



		IAB (Germany)

		Yes

		Participation rates are adjusted for policy measures that are announced on pensions, social benefits including unemployment benefits and active labour market programmes and for major changes in the tax system. Examples are a gradual increase in retirement age, starting in 2011, and a reform of unemployment benefits (Hartz IV) in 2005.



		IFW (Germany)

		Yes

		Participation rates are adjusted for policy measures that are announced in, areas such as pension schemes, active labour market programmes, immigration rules, and the tax wedge.



		KOF (Switzerland)

		Yes

		Participation rates are adjusted for policy measures that are announced on pensions and unemployment benefits.



		NIER (Sweden)

		Yes

		Participation rates are adjusted for policy measures that are announced on taxation, active labour market programmes, pensions and unemployment benefits.



		NIESR (United Kingdom)

		Not 

explicitly

		Participation rates are not adjusted for announced policy measures. However, in the model, it is assumed that past trends in labour participation rates will continue in the medium term. Therefore, the influence of the ongoing increase in pension entitlement age on the participation rate of older workers is assumed to continue over the projection period.



		RWI (Germany)

		Yes

		Participation rates are adjusted for policy measures that are announced in the area of pensions. Active labour market programmes may affect the hidden reserve. 



		SN (Norway) (a)

		Yes

		Unemployment benefit system is included to calculate the alternative wage of non-employment. Increased unemployment decreases the participation rate through discouraged worker effects. Taxes are also allowed to influence participation rates in MODAG.



		SN (Norway) (a)

		Yes

		Effects from the 2011 pension reform on participation rates among the elderly are included in the MOSART model, and are also exogenously adjusted for in MODAG.



		WIFO (Austria)

		Yes

		Besides unemployment, also the participation in active labour market programmes are forecasted. Thus, in the short-term projections, labour supply also depends on policy measures. Projections are also adapted for other policy measures (e.g. changes in retirement rules). In the medium- and long-term projections, pension reforms explicitly influence labour supply.



		



		(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART.

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).










Table 2.8 Short‑term labour supply forecast: other factors that influence projected labour supply

		Institute

		Additional factors that influence labour supply



		AP (Italy)

		Asylum seekers not necessarily influence projected labour supply, because until now they have not remained in Italy. As for the future, AP is considering to revise this assumption. Another factor that influences the labour supply projections is that of expert judgement in order to take into account more recent phenomena.



		CPB (Netherlands)

		The immigration forecast (in particular the number of asylum seekers) influences the forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from Statistics Netherlands and expert judgement.



		DNB (Netherlands)

		Other factors that influence the labour supply projections are recent labour market data from Statistics Netherlands and expert judgement.



		DØRS (Denmark)

		The projected immigration influences the population projections in the short and medium term; however, it does not currently explicitly influence projected participation rates. Other factors that influence the labour supply projection are recent labour market data from Statistics Denmark and various short-term indicators.



		ETLA (Finland)

		The immigration forecast (in particular the number of asylum seekers) influences the baseline projection of labour supply via separate analyses.



		FPB (Belgium)

		The immigration forecast (in particular the number of asylum seekers) influences the forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from the Statistics Belgium and expert judgement.



		IAB (Germany)

		The immigration forecast (in particular the number of asylum seekers) influences the forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from the Federal Statistical Office and expert judgement.



		IFW (Germany)

		The immigration forecast (in particular the number of asylum seekers) influences the baseline forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from the Federal Employment Agency and expert judgement.



		KOF (Switzerland)

		The immigration forecast (in particular the number of labour migrants) influences the forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from the Swiss Federal Statistical Office and expert judgement.



		NIER (Sweden)

		The immigration forecast (people from Nordic countries, EU and outside EU) influences the baseline forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from the Statistics Sweden and expert judgement.



		NIESR (United Kingdom)

		The immigration forecast influences the forecast for the working age population and thereby labour supply, but does not influence labour participation rates. Other factors that influence the labour supply projections are recent labour market data from the Office for National Statistics and expert judgement.



		RWI (Germany)

		The immigration forecast (in particular the number of asylum seekers) influences the baseline forecast for both the working age population and participation rates. Other factors that influence the labour supply projections are recent labour market data from the Federal Employment Agency and the Federal Statistical Office and expert judgement.



		SN (Norway)

		In their population projection model, immigration is endogenous and depends on Norwegian unemployment and income relative to those of EU countries. Other factors that influence the labour supply projections are recent labour market labour market data and expert judgement.



		SN (Norway) (a)

		In MODAG, immigration is endogenous and depends on Norwegian unemployment and income relative to those of EU countries. Other factors that influence the labour supply projection are recent labour market data and expert judgement.



		SN (Norway) (a)

		Although effects from unemployment and income relative to those of EU countries are taken into consideration in the population projection model, the models are run recursively with the population projections first.



		WIFO (Austria)

		The immigration forecast (in particular the number of asylum seekers and scenarios on the consequences of the implementation of the freedom of movement for workers) influences projected employment and unemployment. Other factors that influence the labour supply projection are recent labour market data from Statistics Austria (e.g. on working time) and expert judgement.



		



		(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART.

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).







Table 2.9 Short‑term labour supply forecast: types of data used to measure unemployment in labour supply model

		Institute

		Types of data used in model

		Brief description/reason



		

		

		



		AP (Italy)

		Survey data

		Survey data on unemployment are used in the model, but administrative data on the number of people receiving unemployment benefits are not used as they are not a good proxy for actual unemployment.



		CPB (Netherlands)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. The survey data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		DNB (Netherlands)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. The survey data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		DØRS (Denmark)

		Administrative data

		DØRS includes administrative data on recipients of different types of income transfers, including unemployment benefits. Survey data on unemployment are not used. Definitions of employment, unemployment and, hence, labour supply follow those of the National Accounts.



		ETLA (Finland)

		Survey data

		Survey data from the Labour Force Survey are used.



		FPB (Belgium)

		Administrative data 

		FPB uses administrative data, because survey data are deemed less stable and because FPB has good access to micro level social security and pensions administrative data. (LFS) Survey data on employment and unemployment are used to check the plausibility of the trend evolution in administrative-based participation rates.



		IAB (Germany)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. The survey data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		IFW (Germany)

		Survey data/administrative data

		Both survey data (ILO unemployment) and administrative data (registered unemployment) are used. The survey data are the main input for modelling, while both ILO unemployment and registered unemployment are forecasted.



		KOF (Switzerland)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on registered unemployment recipients are used. The administrative data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		NIER (Sweden)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. Data from the public employment service are used, as well. The survey data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		NIESR (United Kingdom)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. The survey data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		RWI (Germany)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. The administrative data are the main input for modelling, while both ILO unemployment and administrative unemployment are forecasted.



		SN (Norway)

		National account, administrative data and survey data

		The macro model is based on national accounts. Survey data (on unemployment) are used in the model. Administrative data are used in the micro simulation model.



		WIFO (Austria)

		Survey data/administrative data

		Both survey data on unemployment and administrative data on unemployment recipients are used. Both unemployment according to the EUROSTAT definition and unemployment according to national definitions based on administrative data are forecasted.



		



		Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).










Table 2.10 Short‑term labour supply forecast: incorporation of hysteresis

		Institute

		Hysteresis after

macroeconomic shocks

		Brief description



		

		

		



		AP (Italy)

		Yes

		Business cycle movements can have permanent effects on labour supply; indeed, during the recent recession, labour supply increased substantially and is expected to remain on an increasing trend.



		CPB (Netherlands)

		Usually not

		There is no permanent influence of business cycle movements. During particularly severe recessions some groups (older unemployed workers) may permanently leave the labour market. However, in the very long run these cohorts will be replaced by younger ones. 



		DNB (Netherlands)

		No

		Hysteresis is not modelled. In the long run, labour supply is exogenous.



		DØRS (Denmark)

		No

		Hysteresis is not modelled.



		ETLA (Finland)

		No

		Hysteresis is not modelled.



		FPB (Belgium)

		No

		Influence of business cycle movement is not explicitly modelled.



		IAB (Germany)

		No

		There is no permanent influence of unemployment on potential labour supply in the model, although there might be effects in case of a very deep and long-lasting recession.



		IFW (Germany)

		No

		Hysteresis is not modelled.



		KOF (Switzerland)

		No

		There is no permanent influence of business cycle movements.



		NIER (Sweden)

		No

		Business cycle movements may have long-lasting effects, but they are not permanent.



		NIESR (United Kingdom)

		Usually not

		Usually, there is no permanent influence of business cycle movements, although there may be some exceptions. For example, if academic evidence suggests that people withdraw permanently from the labour market due to a particularly severe recession, participation rates may manually be adjusted downwards. However, in the very long run, these cohorts will be replaced by younger ones.



		RWI (Germany)

		Yes

		The medium-term economic forecast allows for hysteresis as regards the NAIRU.



		SN (Norway) (a)

		Yes





		The effect of fiscal policy on labour supply depends on the level of unemployment. Labour supply depends on the level of unemployment, i.e. discouraged worker effects in the short and medium term.



		SN (Norway) (a)

		Yes

		The business cycle movements may affect the transition probabilities.



		WIFO (Austria)

		Yes, although not explicitly modelled

		Hysteresis is not explicitly modelled, but it is accounted for by considering lasting effects on unemployment (e.g. due to compositional effects). 



		



		(a) SN uses two models to forecast labour supply: the macroeconomic model MODAG and the microsimulation model MOSART.

Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).










Table 2.11 Short‑term labour supply forecast: forecast versus final numbers

		Institute

		Have forecasting errors 

recently been analysed?

		Brief description



		

		

		



		AP (Italy)

		Yes, 

in-depth

		Labour supply was larger than expected during the recession years of 2008 and 2012.



		CPB (Netherlands)

		Yes,

in-depth

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. In 2014 and 2016, the forecasting errors were analysed. Labour supply was found to have been both overestimated and underestimated.



		DNB (Netherlands)

		Yes

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. Recently, the change in the labour participation rate was found to have been overestimated.



		DØRS (Denmark)

		Yes

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. A formal error analysis is not carried out on a regular basis.



		ETLA (Finland)

		Yes

		The average median and median absolute forecasting errors of unemployment are published at each forecast.



		FPB (Belgium)

		Yes, 

in-depth

		Labour supply growth has tended to be overestimated in recent years. The decrease in youth and middle-aged participation rates due to policy measures (extended study; more severe controls on active search behaviour on behalf of unemployed; stricter eligibility criteria for access to unemployment benefits) had been underestimated, whereas the increase in the participation of older age groups due to policy measures (pension reform) had been overestimated. Other factors that also played a role are changes in demographic projections and a larger than expected inflow into disability.



		IAB (Germany)

		Yes

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. However, final data on the hidden reserve are not available.



		IFW (Germany)

		Yes

		When making short-term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. However, final data on the hidden reserve are not available.



		KOF (Switzerland)

		Yes, 

in-depth

		In 2014, the forecasting errors of employment were analysed. The analysis showed an underestimation of employment due to a structural break in the 2002–2006 period. Since then, growth has been more employment-based than before.



		NIER (Sweden)

		Yes

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections.



		NIESR (United Kingdom)

		Yes

		When making short-term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections.



		RWI (Germany)

		Yes

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. However, final data on the hidden reserve are not available.



		SN (Norway)

		Yes

		When making short‑term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections.



		WIFO (Austria)

		Yes,

in-depth

		When making short term projections, recent final monthly and quarterly data on employment and unemployment are compared with the projections. During the recent recession, employment decreased by less than projected, in part due to labour hoarding and short-time working policy measures.



		



		Source: Questionnaire concerning labour supply forecasting methods (CPB, 2016).







[bookmark: _Toc461198857][bookmark: _Toc477803502]Forecasting methods, details per institute

This section presents a more extensive description of the short‑term labour supply forecasting models used by the organisations presented in the previous sections. Since the focus of the document is on forecasting short‑term labour supply, medium and long‑term labour supply forecasting models are discussed only when necessary for understanding the short‑term model.



[bookmark: _Toc477803503]AP – Association Prometeia, Italy

AP’s labour supply forecasts and its macroeconomic forecasts are publicly available (upon subscription). They are not used directly by the Italian Government to plan their budget. Instead, the Italian Government uses its own forecast. However, AP’s forecast is used by UPB (Italian Budgetary Office) in its supervisory activity on government budgetary plans. In addition to their macroeconomic forecast about Italy, AP also produces macroeconomic forecasts about other countries (e.g. 11 EMU countries, the United States, Japan, other main industrialised countries, and several emerging countries).



AP projects short‑term labour supply and employment,[footnoteRef:19] and subsequently derives short‑term unemployment by subtracting projected employment from projected labour supply. [19:  Employment is projected using a macroeconomic demand-driven model.] 




Labour supply projections are made in two steps:



· First, a baseline projection of labour supply is made to account, among other things, for trend changes in labour supply due to, for example, demographic developments. 

· Next, this baseline projection is adjusted to account for changes in labour supply due to announced policy changes, among other things.



To construct baseline projections of labour supply, AP works according to the following steps:



· First, AP projects participation rates by gender, for people aged between 15 and 64. The trend in male and female participation rates is calculated as an extrapolation of a vector error correction model (VECM). The VECM for the male participation rate contains population, net real wages, the employment rate and trend. The VECM for the female participation rate contains population, net real wages, and both unemployment and employment rates.

· Second, AP obtains the population projection from the Statistical Office of Italy, for males and females aged between 15 and 64.

· Third, male and female projected participation rates are multiplied by male and female population projections to construct the labour supply forecast for both males and females. The baseline projection of labour supply is then equal to the sum of the male and female labour supply projections.



After calculating the baseline projections of labour supply, AP makes the following adjustments:



· Projected participation rates are adjusted using expert opinion to take account of announced policy changes related to pensions, income policy and fiscal policy.



Instruments

AP has no other models for making alternative labour supply projections in addition to their central forecasts. However, in order to perform stress test analyses, AP does regularly produce alternative forecasts for all macroeconomic variables (including labour supply, employment and unemployment). 



[bookmark: _Toc477803504]CPB – Netherlands Bureau for Economic Policy Analysis, Netherlands

CPB is an independent government agency operating under the Dutch Ministry of Economic Affairs. The CPB macroeconomic and labour supply forecasts are used by the Dutch Government to plan their budget. 



In both their short‑term and medium‑term forecasts, CPB begins by projecting labour supply and employment,[footnoteRef:20] subsequently deriving unemployment by subtracting projected employment from projected labour supply. [20:  Employment is projected using a macroeconomic demand-driven model, see CPB (2010) for details (in Dutch).] 




To project labour supply in the short‑to-medium term, CPB works according to the following steps:



· First, CPB determines projected structural participation rates, per age group[footnoteRef:21] for each gender. The trend in most group participation rates is calculated as an extrapolation of a Hodrick Prescott (HP)-filtered historical participation rate time series.[footnoteRef:22] Note that, before determining the trend in historical participation rates, these rates are corrected for the influence of policy measures in the fields of taxation, social benefits and pensions on labour supply.[footnoteRef:23] Finally, adjustments are made manually, for some groups, on the basis of expert judgement.  [21:  There are 13 age groups, divided in 5-year age groups of people between the ages of 15 and 74, and one group of those aged 75 and over.]  [22:  An exception is made for older age groups (55 and over), for which labour participation rates are projected using a cohort model. In a cohort model, the labour participation rate of individuals at a certain age is allowed to vary between cohorts. The projected structural participation rates by age, therefore, depend on the participation profiles of different cohorts, see Euwals et al. (2014) Appendix B (in Dutch).]  [23:  The effects of policy measures on labour supply are estimated using several models. The most frequently used model is MICSIM, a behavioural microsimulation model developed to estimate the effects of tax-benefit reforms, see Jongen et al. (2014).] 


· Second, CPB projects structural participation by multiplying projected structural participation rates by the projected population for each group. Population projections are obtained from Statistics Netherlands. Note that, before multiplying structural participation rates by the projected population, the structural participation rates are corrected for the influence of announced policy measures in the fields of taxation, welfare benefits and pensions on labour supply. 

· Third, CPB determines the participation gap for the most recent year for which final data are available. This gap is calculated as actual participation minus structural participation in the most recent year for which final data are available. 

· Fourth, CPB determines the pace at which the participation gap will dissolve, by looking at unemployment changes and the difference between actual unemployment and equilibrium unemployment and by using expert judgement.

· Fifth, CPB determines projected labour participation by adding structural participation and the participation gap for each year of the projection period.



Instruments

For employment, a leading indicator model is used to check the plausibility of the econometric forecast. Furthermore, CPB currently is exploring the possibilities of making an alternative forecast for labour supply or its components, in addition to the central forecast. More specifically, Bayesian Vector Autoregressive (BVAR) models are considered.



[bookmark: _Toc477803505]DNB – Dutch Central Bank, Netherlands

DNB is an independent central bank, and its mission is to safeguard financial stability. DNB’s labour supply forecast and its macroeconomic forecast are publicly available. They are not used directly by the Dutch Government to plan their budget. Important components of DNB’s macroeconomic model are financial transmission mechanisms, see DNB (2011). 



DNB begins its forecasts by projecting short‑term labour supply and employment,[footnoteRef:24] subsequently deriving the forecast of short‑term unemployment by subtracting projected employment from projected labour supply. [24:  Employment is projected using a macroeconomic demand-driven model with market imperfections and frictions in the short and medium term, see DNB (2011).] 




To construct labour supply projections for both the short‑ and medium‑term, DNB works according to the following steps:



· First, DNB projects aggregate participation rates using an error correction model and historical participation rate time series. Participation rates depend on participation in the previous period, growth rate of gross real wages, change in the unemployment rate and (deviation from) trend. When making these estimations, adjustments can be made manually, for example, to correct for changes in the entitlement age of pension benefits.

· Second, DNB obtains the population projections from Statistics Netherlands. 

· Third, the projected aggregate participation rate is multiplied by the population projection to construct the labour supply forecast. 



Labour supply projections for the long term are based on a disaggregate approach using scenarios for the participation rate by gender and 5-year age groups and a disaggregate population forecast by Statistics Netherlands.





Instruments

As an alternative forecast of employment, DNB applies a simple error correction framework that relates changes and levels of private sector employment to changes and levels of hours worked in temporary jobs and the number of dismissal applications. 



[bookmark: _Toc477803506]DØRS – Danish Economic Councils, Denmark

DØRS is an independent, though wholly government-financed institute. The DØRS forecasts on labour supply and the Danish economy are publicly available; however, they are not used directly by the Danish Government in planning their budget. The Danish Government uses its own forecasts for this purpose. In addition to producing economic forecasts, an important task of DØRS is to make an annual assessment of public finances, since they are the Danish ‘fiscal watch dog’. Furthermore, it has just been decided that DØRS should monitor the productivity development ,and work out policy proposals to strengthen productivity. 

 

In its short-term forecasting, DØRS first forecasts employment and unemployment based on various short-term indicators. In the medium and long term, employment is determined by labour supply and equilibrium unemployment (which, in turn, is obtained by estimating a Phillips-wage curve).



To project labour supply, DØRS works according to the following steps:[footnoteRef:25] [25:  For details on the macroeconomic demand driven model SMEC, see http://www.dors.dk/oevrige-publikationer/arbejdspapir/smec-modelbeskrivelse-modelegenskaber-2006. ] 




· In the short term, labour supply is the sum of unemployment and employment, which, in turn, are derived from assessing short-term indicators, on the basis of which the outcomes of the macroeconometric model, SMEC, are adjusted.[footnoteRef:26] [26:  For details on the macroeconomic demand driven model SMEC, see Andersen (1991).] 


· In the medium and long term, DØRS determines the structural labour participation rates by age, for one-year age groups of people between 15 and 69 years (55 classes), for the most recent year for which final data are available. The structural participation rates are estimated as trend values by applying ordinary least squares regression (OLS) on historical rates and using the unemployment gap and capacity utilisation in the manufacturing sector to account for cyclical fluctuations.[footnoteRef:27]  [27:  The structural participation rates are determined as a residual and are equal to one minus the structural rates of non-participating groups. The non-participating groups are, for example, individuals receiving different types of income transfers (excluding unemployment benefits).] 


· Subsequently, DØRS calculates structural participation for the most recent year for which final data are available, by multiplying the structural participation rates by the population for the same one-year age groups, for the most recent year for which final data are available. 

· Next, DØRS determines the participation gap by age, for the most recent year for which final data are available. This gap is calculated as actual participation minus structural participation. 

· Then, DØRS obtains projected structural participation rates by age, from an independent research group[footnoteRef:28] and population projections by age, from Statistics Denmark. Subsequently, DØRS projects structural participation by multiplying the projected structural participation rates by the projected population by age. [28:  The Danish Institute for Economic Modelling and Forecasting, DREAM, see http://www.dreammodel.dk/.] 


· Finally, DØRS determines how rapidly the participation gap will close, by looking at the difference between actual unemployment and equilibrium unemployment and using discretionary judgement.



Instruments

DØRS does not construct an alternative forecast next to its central forecast for labour supply or its components (i.e. employment and unemployment).



[bookmark: _Toc477803507]ETLA – Research Institute of the Finnish Economy, Finland

ETLA publishes its macroeconomic and labour market forecasts twice per year and independently of Finnish Government budget plans. The Finnish Government, instead, uses its own forecast. ETLA’s main focus is on providing information to Finnish firms.[footnoteRef:29] Important variables in the forecasts by ETLA , therefore, include production per industry, export competitiveness per industry, and profitability of firms per industry, which are calculated by ETLA’s input-output model. Since the labour supply forecast is not their main focus, its projection is less detailed. [29:  A quarter of ETLA’s budget is funded by the Confederation of Finnish Industries and its Fund (TT-fund).] 




Labour market forecast depends on outcome macroeconomic model

ETLA uses a Keynesian macroeconomic model to forecast GDP and production, per industry, in the short‑term and medium‑term. The model encompasses the total Finnish economy, and the variable with the largest impact on GDP is that of exports per industry.



Once the GDP forecast has been made, baseline labour demand is derived using its elasticity to GDP. Labour supply is estimated by using its elasticities to GDP and to the working age population. More precisely, labour supply at year t+1 is equal to labour supply in year t plus the elasticity of labour supply multiplied by the change in GDP[footnoteRef:30] and elasticity of labour supply multiplied by the change in the working age population.[footnoteRef:31][footnoteRef:32] The baseline forecast of labour demand is determined analogously. Subsequently, baseline unemployment is forecasted by subtracting the labour demand forecast from the labour supply forecast. [30:  GDP at time t+1 minus GDP at time t.]  [31:  Working age population t+1 minus working age population at time.]  [32:  The population forecast is obtained from Statistics Finland.] 




Note that, although the baseline labour supply forecast for the short- and medium-term is modelled by the elasticity method, this baseline is usually adjusted afterwards to take account of, for example, policy changes. The same holds for the labour demand forecast. Adjustments are made according to separate analyses of variables with a substantial impact on labour supply and by subsequently lowering or increasing the baseline forecast. An example is migration; ETLA has analysed the impact of the increase in asylum seekers on expected labour supply and added this effect to the baseline projection of labour supply. The influence of pension age reform on labour supply has not been taken into account, because the pension age increases gradually due to the reform, and the preliminary evaluations show rather small effects.

Instruments

ETLA has no concrete plans yet to construct an alternative forecast in addition to its central forecast for labour supply or its components (i.e. employment and unemployment).



[bookmark: _Toc477803508]FPB – Federal Planning Bureau, Belgium 

FPB is an independent public agency whose macroeconomic forecasts are used by both regional and national government as input for their budget planning. The FPB uses four models that rely on an exogenous forecast of labour supply:



· short‑term quarterly model (for year t, t+1);

· two versions of a medium‑term annual model (for year t, t+1, ..., t+4, t+5): a national level and a regional level variant;

· long‑term annual model (end year: 2060).



In both its short‑term and medium‑term forecasts, FPB begins by projecting labour supply and employment,[footnoteRef:33] subsequently deriving the unemployment forecast by subtracting projected employment from projected labour supply. [33:  Employment is projected using a macroeconomic demand-driven model, see Hertveldt and Lebrun (2003) and Ketelbutter et al. (2014).] 




For both forecasts, FPB calculates the baseline projection of labour supply by multiplying projected participation rates by the population projections[footnoteRef:34] for each population group. The population groups are cross-classified by gender, age (one year classes), and region (Brussels, Flanders, Wallonia). The method used for projecting labour participation rates differs per age group: [34:  The population projection is made by the FPB; while population data are provided by the Federal bureau of statistics (Statistics Belgium).] 




· Participation rates of individuals aged between 15 and 39 are determined as an extrapolation of filtered historical time series;

· Participation rates of individuals aged between 40 and 59 are calculated using a cohort model. In a cohort model, the labour participation rate of individuals at a certain age is allowed to vary between cohorts. The projected structural participation rates by age, therefore, depend on the participation profiles of the various cohorts.[footnoteRef:35] [35:  As an example, in a cohort model, participation rate (p) at age (a) and time (t) can be defined as: pat=αpa-1,t-1 + (1-α)pa,t-1, where participation at age a at time t depends in part (α) on participation of the same cohort one year earlier and,in part (1- α) on participation of people aged a in the previous period.] 


· Participation rates of individuals aged 60 and over are constructed bottom-up, using administrative data on transitions from labour supply to disability or pension, for the various groups[footnoteRef:36]. [36:  The groups are divided into civil servants, the self-employed, otherwise employed, unemployed, unemployed with additional pre‑pension benefits (“bruggepensioneerden”) and people in full-time carreer break.scheme.] 




Subsequently, the baseline projection is adjusted to account for changes in labour supply due to, among other things, immigration and announced policy changes. These adjustments are based on expert judgement and additional calculations, such as those on the number of people who have to delay their retirement or early retirement, or the number of unemployed affected by the policy measure. Finally, the current year is calibrated using the most recent quarterly national level data on employment and unemployment, the model outcome for employment and expert judgement. Therefore, for at least a subset of quarters in the current year, employment and unemployment are observed or projected, from which the labour supply can be derived.



Instruments

For employment, a leading indicator model is used to check the plausibility of the econometric forecast.



[bookmark: _Toc477803509]IAB – Institute for Employment Research, Germany 

IAB is part of the German Employment Agency and its labour supply forecast is used by other institutes and by governmental agencies as a baseline projection (e.g. see Sections 2.4.8 and 2.4.12). 



IAB uses a macroeconometric model[footnoteRef:37] to project employment and unemployment, where potential labour supply is one of the inputs. Other inputs include, for example, business cycle indicators (e.g. industry production and new orders) and labour market variables (e.g. policy measures).  [37:  The model (integrierte Arbeitsmarktmodell, IAB-IAM) contains both the product market and the labour market and interactions between both markets, and uses Kalman-filter techniques. ] 




Potential labour supply 

The potential labour supply estimated by IAB equals the labour supply that would result when the economy is in a situation of full employment. Note that potential labour supply can be written as:



Potential labour supply = Labour supply (employment + unemployment) + hidden reserve.



Determination of potential labour supply

To project the potential labour supply, IAB works according to the following steps:



· First, IAB constructs its own population projections per age year, for each gender, and nationality (two groups: German and other).[footnoteRef:38] Then, 5-year age brackets are constructed to be used in the fourth step. [38:  See Fuchs et al. (2016).] 


· Second, IAB projects participation rates for the same groups, where participation is defined as employment plus unemployment. The participation rates per group are projected by first regressing historical participation rates on, for example, unemployment and changes in the pension system, and birth rates (for women), part time rates, and other variables.[footnoteRef:39]  [39:  The regression uses a logistic function; for details see Fuchs and Weber (2010).] 





· Third, future potential participation rates are obtained by extrapolating the estimated participation rates using the unemployment rate consistent with full employment[footnoteRef:40] and the projected birth rates. During these extrapolations, additional information is used, for example, on the expected impact of changes in the pension system, and expert judgement.  [40:  The unemployment rate consistent with full employment is not determined for each group, but it does differ per gender, for young people and for non-German nationals. This unemployment rate is determined by observing both historical data and current regional unemployment rates, since certain German regions, currently, are approaching a situation of full employment.] 


· Fourth, for each group, the population projections are multiplied by the projected potential participation rate of that group.



For the short‑term projections, the hidden reserve is determined as the residual between potential labour supply and the sum of employment and unemployment. This residual can be verified in the light of other statistics, such as on the number of non-working participants in active labour market programmes.



Instruments

IAB has no concrete plans to construct an alternative forecast in addition to its central forecast for labour supply or its components (i.e. employment and unemployment). 



[bookmark: _Toc477803510]IFW – Kiel Institute for the World Economy, Germany

The IFW forecasts are used indirectly by the government to plan their budget. The IFW forecasts and those by other institutes are input for the joint forecasts (Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group. Those joint forecasts are used by the German Government to plan their budget.



IFW begins by projecting short-term labour supply and employment; subsequently deriving the short-term unemployment forecast by subtracting projected employment from projected labour supply.



Labour supply components

The formula that determines projected labour supply is:



Labour supply = potential labour supply – hidden reserve.



Baseline projection and adjustments

The baseline for the IFW forecasts is the IAB potential labour supply forecast (see Section 2.4.7). IFW deviates from this baseline by adjusting the forecasts of potential labour supply and the hidden reserve. These adjustments are made when changes have occurred after the IAB forecast was made and because the IFW sometimes has a different assessment of the components of potential labour supply. Regular adjustments to baseline projections of potential labour supply are made with respect to migration (e.g. if the IFW forecast of the number of EU immigrants or asylum seekers differs from that in the IAB baseline).



Adjustments to the baseline hidden reserve forecast are less frequent. However, IFW occasionally adjusts this baseline; for example, when distinct changes are expected in the number of individuals who take part in active labour market programmes by the Federal Employment Agency.



Adjustments to both the potential labour supply and the hidden reserve baseline are made at the aggregate level, on the basis of expert judgement and using new information. Nevertheless, the IFW projections are basically the result of disaggregate forecasting methods, since those projections are based on forecasts by the disaggregate model of IAB.



Instruments

IFW intends to construct an alternative central forecast using an age cohort model with cohort-specific participation rates.



[bookmark: _Toc477803511]KOF – Swiss Economic Institute

The KOF labour supply forecasts and its macroeconomic forecasts are not used directly by the Swiss Government to plan their budget. Instead, the Swiss Government uses a forecast made by its own forecasting group[footnoteRef:41]. However, KOF forecasts are influential within Switzerland; they are widely discussed in the media and used by governmental bodies and the national bank. Moreover, KOF is a member of the Joint Economic Forecast Project Group whose joint macroeconomic forecasts for the World and the German economy are used by the German Government to plan their budget. The KOF forecasts and those by the other member institutes are input for the joint forecasts (Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group. [41:  Members of this group include experts from the Swiss National Bank and the Swiss Federal Statistical Office.] 




KOF mainly uses a medium-scale Keynesian macroeconomic model for its short‑term economic forecasts. Employment is demand-driven and depends heavily on foreign GDP which influences both foreign and Swiss demand. Unemployment follows an autoregressive process of order one, and, among other things, depends on the output gap and employment relative to potential labour supply. Therefore, instead of using a deterministic relation for unemployment, where it equals labour supply minus labour demand, unemployment depends, among other things, on potential labour supply. How potential labour supply is determined is described in detail below.



Potential labour supply 

The potential labour supply estimated by KOF equals the labour supply that would result when the economy is in a situation of full employment. Note that potential labour supply can be written as:



Potential labour supply = Labour supply (employment + unemployment) + hidden reserve.






Determination of potential labour supply

To project potential labour supply over a time horizon of 4 to 5 years, used as an exogenous input in the macroeconomic model, KOF works according to the following steps:



· First, KOF constructs its own population projections per age group (4 classes), for each gender and two nationality groups (Swiss or other), by adjusting the population projections by the Swiss Federal Statistical Office with respect to immigration.[footnoteRef:42] [42:  KOF usually projects higher labour immigration.] 


· Second, KOF projects participation rates for the same groups, where participation is defined as employment plus unemployment (using the ILO definition of unemployment). The participation rates per group are projected by first regressing historical participation rates on, among other things, an economic indicator, representing the principal component of several labour market indicators.[footnoteRef:43] This economic indicator is constructed in such a way that the peak of the indicator coincides with a peak in the business cycle. [43:  The regression uses a logistic function, for details see Graff, Mannino, and Siegenthaler (2013).] 


· Third, future potential participation rates are obtained by extrapolating the estimated participation rates using, among other things, the peak value of the economic indicator. For these extrapolations, additional information is used, for example, on the expected impact of changes in the unemployment benefit system or changes in the retirement age. 

· Fourth, for each group, the population projections are multiplied by the projected potential participation rate of that group.



In the short‑term projections, the hidden reserve is determined as the residual between potential labour supply and the sum of employment and unemployment.



Instruments

KOF has developed a large BVAR forecast of the production side of the Swiss economy. This model is currently extended to incorporate employment forecasts by industry, for comparison with its employment projection. Short-term employment and unemployment forecasts are also compared with simple indicator-based projections, using, among other things, information on planned employment of firms as stated in the monthly and quarterly KOF business cycle surveys.



[bookmark: _Toc477803512]NIER – National Institute of Economic Research, Sweden

NIER is an independent government agency operating under the Swedish Ministry of Finance. The NIER forecasts of labour supply and of the Swedish and international economy are publicly available. They are not used directly by the Swedish Government to plan their budget. The Swedish Government uses its own forecasts, instead. 



NIER begins by projecting short‑term labour supply and employment,[footnoteRef:44] subsequently deriving the short‑term unemployment forecast by subtracting projected employment from projected labour supply. [44:  Employment is projected using a macroeconomic demand-driven model.] 




The labour supply projection is made in two steps:



· First, a baseline projection of labour supply is made to account for trend changes in labour supply due to, for example, demographic developments. 

· Next, the baseline projection is adjusted to account for changes in labour supply, due to, among other things, business cycle movements and announced policy changes.



To construct the baseline projection of labour supply, NIER takes the following steps:



· First, NIER projects participation rates by age groups (1-year classes), for each gender and 4 groups of origin (people born in Sweden, other Nordic countries, European Union or outside Europe). The trend in the group participation rate is calculated as an extrapolation of a Hodrick Prescott (HP)-filtered historical participation rate time series. 

· Second, NIER obtains the population projections from Statistics Sweden for the same groups as mentioned above.

· Third, for each group, the projected participation rate is multiplied by the population projections to construct labour supply forecasts per group. The baseline projection of labour supply is then equal to the sum of all group projections.



The baseline projection only takes account of trend developments in labour supply. Therefore, after calculating the baseline projection of labour supply, NIER makes the following adjustments:



· projected participation rates are adjusted to take account of business cycle changes. For example, suppose the economy was in a recession at the start of the projection period and actual participation rates were therefore relatively low. The baseline projection of the participation rates would then need to be corrected upwards to allow for these rates to return to their equilibrium levels. The pace at which the business cycle component of the participation rate adjusts to its equilibrium level depends, among other things, on the macroeconomic and labour market situation, the difference between actual and equilibrium unemployment, and on expert judgement.

· projected participation rates are adjusted to take account of announced policy changes, for example, announced changes in active labour market policy, unemployment benefits and taxes. The expected impact of these policy measures on projected participation rates is determined outside the labour supply model by additional research and using additional models.



Instruments

NIER uses both VAR and BVAR models to make alternative employment projections in addition to their central forecast.



[bookmark: _Toc477803513]NIESR – The National Institute of Economic and Social Research, United Kingdom. 

NIESR is an independent research institute that carries out research commissioned by, for example, government departments and agencies, the Economic and Social Research Council, the European Commission, charitable foundations, and the private sector. NIESR’s economic forecasts are not used directly by the UK Government to plan their budget. The UK Government uses the forecasts of the Office for Budget Responsibility (OBR), instead. In addition to their macroeconomic forecasts for the United Kingdom, NIESR also produces macroeconomic forecasts for 43 other countries and 6 regional aggregates to produce consistent forecasts of the global economy.



NIESR begins their forecasts by projecting short-term labour supply and employment,[footnoteRef:45] subsequently deriving the short-term unemployment forecast by subtracting projected employment from projected labour supply. [45:  Employment is projected using a macroeconomic model named the National Institute's Global Econometric Model (NiGEM). This model is demand-driven in both the short term and the medium term.] 




Once in a while, NIESR constructs a baseline projection of labour supply for both the short term and medium term, using a disaggregate approach. This baseline forecast is then updated for each quarterly forecast, on the basis of an aggregate approach.



To construct the baseline projection of labour supply for both the short term and medium term, NIESR works according to the following steps:



· First, NIESR projects participation rates, per age group (1625 years; 2635 years; 3645 years; 4655 years; 5658 years; 59 years and over) for each gender. The reasoning behind this group classification is that it reflects differences in labour force participation dynamics and differences in labour participation responses to policy changes. The projections for the group participation rates are made using an error correction model and historical participation rate time series. When making these estimations, some manual corrections can be made if necessary; for example, in case of changes in the trend of the historical participation rates, only part of the data is taken into account when determining the trend in the participation rates.

· Second, NIESR obtains the population projections from the Office for National Statistics for the same groups as mentioned above. Note that changes in expected immigration influence the population forecasts, but that they do not change projected participation rates.[footnoteRef:46] [46:  See Kirby and Lisenkova (2012) for net migration variants and labour force participation in the NIESR forecast.] 


· Third, for each group, the projected participation rate is multiplied by the population projections to construct labour supply forecasts per group. The baseline projection of labour supply is then equal to the sum of all group projections.



The baseline projection is updated in each quarterly forecast on the basis of the same procedure, but only for two age groups (1664 years and 65 years and over).



Instruments

NIESR does not construct an alternative forecast next to its central forecast for labour supply or its components (i.e. employment and unemployment). However, NIESR regularly produces alternative forecasts of employment and unemployment, based on simulations of both policy and risk scenarios. 

[bookmark: _Toc477803514]RWI – Leibniz Institute for Economic Research, Germany

The RWI forecasts and those by other research institutes provide input for the joint forecast (Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group. The joint forecast serves as a reference for the forecast by the German Government on which it bases its budget projections.



From its macroeconomic forecast, RWI derives a forecast of labour demand defined as total hours worked. In a subsequent step, labour demand is divided into the number of workers and the number of hours worked per worker. The estimated number of hours worked per worker depends on a trend factor, capacity utilisation and a working day effect. Given the short‑term labour supply, unemployment is the difference between projected employment and projected labour supply. Since data on employment and unemployment are available on a monthly basis, but labour demand is estimated on a quarterly basis, the forecast of labour demand and hence unemployment is modified by using the most recent monthly figures. The forecasts are made iteratively to take into account the influence of employment and unemployment on income and thus on aggregate demand.



Labour supply components

The formula that determines projected labour supply is:



Labour supply = potential labour supply – hidden reserve.



Baseline projection and adjustments

The baseline for the RWI forecast is the IAB labour supply forecast (see Section 2.4.7). RWI deviates from this baseline by adjusting the forecasts of potential labour supply and the hidden reserve. These adjustments are made when changes have occurred after the IAB forecast has been made, but also because the institutes sometimes have different assessments of the components of potential labour supply. 



RWI regularly adjusts the baseline projection of potential labour supply with respect to:



· migration (e.g. additional information on asylum seekers);

· demography (e.g. a new population projection by the Federal Statistical Office of Germany);

· labour participation rates (e.g. new information on final quarterly participation rates by the Federal Statistical Office of Germany).



The baseline hidden-reserve forecast is revised less frequently. However, RWI occasionally adjusts the baseline, for example, when active labour market programmes of the federal employment agency are modified, markedly.



Both the adjustments to the potential labour supply and the hidden-reserve baseline are made at the aggregate level, on the basis of expert judgement and using new information. Nevertheless, their forecast is basically the result of disaggregate forecasting methods, since those are based on the disaggregate model of IAB.

Instruments

RWI has no concrete plans to construct an alternative forecast in addition to its central forecast of labour supply or its components (i.e. employment and unemployment). 



[bookmark: _Toc477803515]SN – Statistics Norway, Norway 

SN is the statistical office of Norway. The SN labour supply forecasts and the forecasts of the Norwegian economy are publicly available. Although they are not used directly by the Norwegian Government to plan their budget, the SN forecasts are in line with those made by the government. In addition to producing statistics and economic forecasts, an important task of SN is to forecast any mismatches in employment and labour supply, by education level and type of industry, 20 to 30 years into the future.



To project employment, the multi-sector macroeconomic model (MODAG) is used. This model captures linkages between industries to project labour demand. SN then extends this model by including the labour demand for five educational groups for each type of industry (ADMOD). The five groups are partly substitutes within each industry, and the employment shares depend on relative wages and trends (which SN interprets as demand effects of technological change). In addition, there is a sub-model that disaggregates employment by education level and type of industry into employment by 28 different fields of education. Previously observed trends are used to divide the projected labour demand for the five groups into the 28 fields, given the projected development for each type of industry from ADMOD. Labour supply in MODAG is projected by multiplying projected participation rates[footnoteRef:47] by projected population per age group for each educational group and gender, using a logit model. [47:  SN uses a logit model to project these participation rates.] 




Labour supply in the 28 different fields of education is projected by using the dynamic micro-simulation model MOSART, for details see Gjefsen (2013).[footnoteRef:48] The simulation model contains the whole Norwegian population and starts with a projection of educational choices. Subsequently, educational attainment influences labour force participation and retirement. In 2014, the information on the educational background of immigrants was improved and included in the projections. Statistics Norway carried out a survey in 2011 to obtain information on the educational background of immigrants. The results from the survey were entered into the register, which contains the educational background of all individuals in Norway. The new information was extrapolated from the year 2011 back to the entry year of the immigrant. The lack of information on the educational background of immigrants is now mainly restricted to individuals who entered Norway after 2011. From a base year, MOSART simulates the future life course for each person in the Norwegian population, by using estimated transition probabilities. In the projections, the transition probabilities are kept constant. This implies that educational propensities and labour force participation rates are constant, as well. The replacement demand is therefore implicitly calculated in the total supply of labour, by skill.  [48:  For details on their forecast of long term labour demand, see Haraldsen et al. (2015).] 




SN forecasts labour supply in both the short-to-medium term and in the long term, and uses different forecasting methods for each forecast horizon. In both their short-to-medium-term and long-term forecasts, SN first projects labour supply and employment, from which subsequently unemployment is derived.[footnoteRef:49]  [49:  Employment is projected using a macroeconomic demand driven model with 20 industries.] 




To project labour supply in MOSART, SN works according to the following steps:



· First, population projections by level and field of education are made using the MOSART model.

· Second, for each group, the projected participation rate[footnoteRef:50] is multiplied by the population projections to construct the labour supply forecast, per group. The baseline projections of labour supply are then equal to the sum of all group projections. [50:  In the MOSART model participation rates are assumed to stay constant at the level observed as an average for the last five years by age, gender and level and field of education.] 




Instruments

SN produces alternative scenario projections for employment, labour supply and unemployment, dependent on demographic factors such as net immigration, fertility and mortality. The effects of the 2011 pension reform on labour supply among the elderly are also included.



[bookmark: _Toc477803516]WIFO – The Austrian Institute of Economic Research, Austria

WIFO is an independent research institute whose macroeconomic forecasts are used by the Austrian Government to plan their budget. Furthermore, this forecast is the official forecast to be sent to the European Commission, the OECD and the IMF. In addition, WIFO is a member of the Joint Economic Forecast Project Group, whose joint macroeconomic forecast for the World and the German economy is used by the German Government to plan their budget. WIFO’s forecasts and those by the other member institutes are input for the joint forecast (Gemeinschaftsdiagnose) made by the Joint Economic Forecast Project Group, the so-called. 



WIFO forecasts Austrian labour supply for the short term, medium term, the medium-to-long term, as well as the long term, and uses different forecasting methods for each time horizon. In their short-term forecast, WIFO calculates the trend in both employment and unemployment as an extrapolation of filtered historical time series.[footnoteRef:51] Subsequently, the projected labour supply in the short term equals the sum of projected employment and unemployment. For their forecast of short-term employment and unemployment, WIFO adjusts the trend extrapolations using expert judgement. This expert judgement uses several inputs, for example, data on working-time trends and population projections by Statistics Austria, policy reforms, recent data on immigration, and information from meetings between WIFO forecasting experts on other macroeconomic variables. [51:  Where the short term is defined as the current and the following year.] 




In their medium-term forecast, WIFO projects both employment and unemployment, using a demand-driven macroeconomic model.[footnoteRef:52] The projected labour supply equals the sum of projected employment and unemployment. In this model, employment depends on real GDP growth and the change in relative factor prices of labour and capital. Unemployment depends on both supply and demand factors, such as number of jobs created, changes in the number of early retirees and the working age population, and in the share of foreign workers in the number of total employees. Finally, the difference between actual and trend unemployment is used as a proxy for labour market tightness in the wage equation. [52:  See Baumgartner et al. (2004).] 




In their medium-to-long term forecasts, WIFO makes disaggregated projections of labour supply per age, education level and gender, to account for differences in the development of participation rates between those groups. These are calculated by multiplying projected participation rates by the population projections made by Statistics Austria for each population group. The population groups are cross-classified by gender, age (five year categories), and education (four classes). WIFO adjusts the long-term labour supply forecast for pension reforms. The effect of pension reforms on labour supply is determined using a simulation model. For details, see Horvath and Mahringer (2016, 2014).



WIFO’s long-term forecasts project the labour force participation rates some 60 years ahead, using a dynamic cohort model. The dynamic cohort method (Scherer, 2002) is based on a model that calculates labour market entry and exit rates for each cohort over the preceding five years and assumes that future lifetime participation profiles have the same dynamics as those observed in the preceding five years. The projections from the dynamic model cohort are adjusted for the expected consequences of already implemented pension reforms. For details, see Kaniovski et al. (2014). Labour supply follows from multiplying these participation rates by those of corresponding cohorts from the population projection made by Statistics Austria. Long-term projections are produced for 5-year age cohorts by gender (22 groups in total).



Instruments

WIFO constructs alternative forecasts in addition to its central forecasts on employment, such as employment by sector (applying a dynamic econometric input-output model (Dynamic new Keynesian Model - DYNK)) or by occupation, applying trend estimations of occupation by sector employment shares matrices, in combination with sectoral forecasts. WIFO also regularly forecasts regional employment and unemployment for Vienna, by applying an ARIMA-X model. Finally, WIFO also performs different employment and unemployment forecasts depending on specific research requirements.​




[bookmark: _Toc477803517]Summary and conclusions

To date, no overview was available on how European institutes forecast labour supply in practise. This rapport contains an overview of the short-term to medium-term forecasts of labour supply made by fourteen institutes: twelve members of the Association of European Conjuncture Institutes (AIECE), IAB whose projection of labour supply is used as a baseline projection by some members of AIECE, and the Dutch Central Bank (DNB). 



Almost all institutes have in common that the core of their short-term to medium-term labour supply forecasting model consists of a multiplication of a population projection and projected participation rates. In contrast, the institutes vary widely in the way they project their participation rates. About half of them base their extrapolation of participation rates on either error correction models or an extrapolation of filtered historical participation rate time series. 



Another commonality is the breakdown of the model into different groups; notably, according to age and gender, and sometimes nationality, education or region. The number of groups included in the models varies widely from one or two groups up to more than a hundred.



Nearly all institutes incorporate the influence of pension reforms on projected labour supply, which may be important to account for the rising participation rates among older workers. 



Almost all institutes explicitly take account of the influence of business cycle fluctuations on projected labour supply. However, there is extensive variation in the way institutes take account of these fluctuations and labour market tightness in their labour market projections. Exploring different ways to include the influence of business cycle fluctuations is relevant, since forecasting labour supply is especially complex during large business cycle fluctuations.



About half of the institutes include the effects of policy measures on tax or social benefits if these effects are sufficiently large. In addition, most institutes incorporate the effect of immigration on both the working-age population and participation rates. And nearly all institutes apply adjustments on the basis of expert judgement that, for example, is based on recent final labour market data.



Some institutes use instruments to check their central forecasts of labour supply or its components, or are planning to do so in future. Examples are an alternative forecast for employment using a simple error correction framework, and leading indicator models to check the plausibility of the employment and/or unemployment forecast. Other examples include the use or planned use of BVAR forecasts of, for example, employment.



Finally, this overview shows two trade-offs. The first is between structure and flexibility, and the second between including more details and modelling ease. Imposing structure can enhances the forecast. However, a drawback of imposing structure is that the structure can be prone to the problem of misspecification of the relevant theoretical relationships. Including more details may also enhance the forecast; however, it is more difficult to model them in a consistent framework.
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Expert Survey

The labour market department of CPB Netherlands Bureau for Economic Policy Analysis is currently working on the improvement of our short‑term forecast of aggregate labour supply. To this end, we are hoping to learn from forecasting methods at other institutions. Therefore we interview experts at other institutions, using the questions below.



Questionnaire concerning labour supply forecasting methods

1. Could you provide a brief description of the way you forecast short‑term labour supply, defined by employment plus unemployment? (Please see questions below.)

2. Do you forecast employment and unemployment and is labour supply the resulting sum, or do you forecast labour supply and employment and is unemployment determined by the difference between the two?

3. In determining future labour supply, do you take account of demographic developments (e.g. population growth)? If so, how?

4. In determining future labour supply, do you take account of expected changes in future participation rates? If so, how?

5. In determining future labour supply, do you take account of labour market tightness or macroeconomic developments? If so, how?

6. Are there any other factors that influence future labour supply?

7. Do you take an aggregate or disaggregate approach? For example, do you use data only on total labour supply or by age and gender?

8. Do you use flow data to forecast labour supply? Idem survey data & administrative data for unemployment.

9. Do you take account of hysteresis in your labour supply model? Do recessions have medium or long‑term effect on labour supply?

10. Do you study the deviation between the labour supply forecast and the final numbers? And if so, how were the results the past few years?

[bookmark: _Toc464243716][bookmark: _Toc477803521]A review of the literature: labour supply and cyclical fluctuations

[bookmark: _Toc464243726][bookmark: _Toc464243729]This chapter provides an overview of the existing theory and literature on cyclical labour supply (in persons). The first section discusses the main theoretical insights into the relation between the business cycle and labour supply. Section 2.2 discusses recent empirical findings on the cyclicality of labour supply and labour market flows.

[bookmark: _Toc464228610][bookmark: _Toc477803522]Theoretical background

[bookmark: _Toc464228611][bookmark: _Toc477803523]Neoclassical model

To understand how the business cycle influences labour supply, we must first understand how people decide whether they want to work and the number of hours they prefer to do so. Our starting point is the neoclassical individual labour supply model (Cahuc et al., 2014). According to this theoretical model, individuals divide their time between paid employment (in order to be able to consume) and leisure. The amount of labour supplied depends on wage rate and the utility they obtain from leisure versus consumption. Based on their wage level and personal preference for leisure versus consumption, individuals choose the number of hours they need to be working. In this way, they obtain an optimal bundle of consumption and leisure. In this model, labour supply depends positively on the wage rate and individual preferences with respect to consumption and leisure.



The neoclassical model of individual labour supply is of limited value for determining the influence of macroeconomic developments on labour supply. In this model, changes in labour supply can only be explained either by wage changes or changes in the preference between leisure and consumption. The effect of lower wages during economic downturns on individual labour supply decisions can be derived, but we know that this is not the only channel through which the business cycle influences the labour supply decision. Other channels, such as a lower probability of finding a job or the effect of spousal job loss, are not included in the neoclassical model. 



[bookmark: _Toc464228612][bookmark: _Toc477803524]Job search model

The neoclassical model abstracts from the fact that searching for work is costly. These search costs depend on the state of the business cycle, since it is easier to find a job when the economy is booming than when it is in recession. Job search models (see Cahuc et al., 2014) explicitly model the job search process. They model how unemployed individuals choose between searching for work or not to participate in the labour force, depending on the value of both states. If they decide not to participate, they derive utility from an alternative source of income, for example unemployment benefits. If individuals search for a job, the expected utility gained by doing so depends on the costs related to that search, the probability of finding a job and the expected wage. If there are many vacancies per unemployed job seeker, and the expected wage is well above the social benefit level, labour market participation will be the more attractive option. If, however, search costs (both financially and psychologically) are too high, the probability of finding a job too low, or the expected wages not much higher than the alternative income, individuals are likely will decide not to participate in the labour market. Labour demand is an important channel through which the business cycle influences the labour supply decision in the job search model. 



The discouraged worker effect

In job search models, the discouraged worker effect arises during economic downturns because there are fewer vacancies per unemployed job seeker. As a result, some of the unemployed expect that they are so unlikely to find a job that their job search is no longer worth the effort. They become discouraged and cease to actively offer their labour on the job market; they are no longer labelled as ‘unemployed’ but considered ‘inactive’. More specifically, these discouraged workers are individuals that would like to work for the current market wage, but for whom the probability of finding employment is so small that the expected utility of not searching for work is higher than that of searching (Cahuc et al., 2014). In short, because an economic downturn reduces the chance of finding a job and, thus, extends the expected search period , a certain number of unemployed people will withdraw from the labour market.



[bookmark: _Toc464228613][bookmark: _Toc477803525]Household model

The neoclassical and the job search model both determine labour supply from an individual perspective, ignoring the fact that people live in households that often consist of more than one person. In reality, people determine their labour supply in accordance with their household composition, which means the possible income of another household member also plays a role. Household models explicitly model labour supply decisions in the context of the household.



In the most basic form, the unitary household model treats the household as one agent that determines the labour supply of both partners jointly. In this model, there is a trade-off between work, leisure, and household work (also called non-market income) within the household. Household work consists of pursuits (except employment) that are beneficial to the household, such as housekeeping and taking care of children. Since this non-earned income also adds utility to the household, household members devote some or even all of their time to household work instead of paid employment. The balance between labour supply and household work is affected in case an employed member of the household suffers a job loss. To counterbalance this job loss, the other household member or members may start searching for a job, or attempt to increase their hours of employment. This situation is what is called the added worker effect.



The added worker effect

The added worker effect describes the increase in individual labour supply when one of the household members becomes unemployed. When a household member becomes unemployed, this decreases the household’s disposable income. This changes the optimal mix between consumption, household work and leisure. Such a decline in household income stimulates other household members to award more time to earning an income on the labour market instead of on housekeeping or leisure (Cahuc et al., 2014). Thus, the unemployment of one household member can raise the labour supply of the rest of the household. This is where the effect of the business cycle can be seen; during economic downturns, more individuals are laid off, increasing the added worker effect. The added worker effect, therefore, has the opposite effect of that of the discouraged worker effect; the added worker effect causes labour supply to increase during economic downturns and to decrease during upswings. The effect can influence labour supply both in terms of number of people and in number of hours worked, depending on whether or not people who are increasing their labour supply were previously inactive. In theory, this affects the labour supply of women more, since they are more often the secondary earner or inactive household member (England, 2005).

[bookmark: _Toc477803526]Macro search and matching model

Business cycle effects on labour supply can also be modelled on a macro level, using a macro search and matching model (Pissarides, 2000). The macro search and matching model simultaneously models the labour supply decisions by individuals and firms’ decisions to offer vacancies. Using this macro model, the added and discouraged worker effects can be derived in a way that is parallel to the derivation in the micro models.



In the basic version of this model, there is no labour supply decision, since all workers participate in the labour market, either in employment or as a job seeker. During the job search process, unemployed workers fill vacancies that are posted by firms. Both workers and firms seek to optimise the present value of their income, given an exogenous discount rate. Job seekers and vacancies are matched according to a matching function that describes how the number of job matches depends on the number of vacancies and on the number of unemployed job seekers. In this basic model, only unemployed workers search for jobs[footnoteRef:53] and the search intensity is fixed for both firms and the unemployed. The number of matches depends positively both on the number of vacancies and on the number of unemployed workers. Also, the ratio between vacancies and unemployed workers determines how easily firms and the unemployed may find a match. If there is a rise in the number of vacancies, unemployed workers find a match more easily. If, on the other hand, unemployment increases exogenously, employers can fill their vacancies more easily. When a vacancy and an unemployed worker are a match, the firm and the worker negotiate the wage level. If they reach an agreement, they enter into a productive relationship, until an exogenous breakup point. If they are unable to reach an agreement, the worker remains unemployed and the vacancy remains open. [53:  There are extensions to this model with on-the-job search.] 




In this framework, the worker does not decide whether to participate in the labour market, but only whether or not to accept a job offer during the wage bargaining process. The worker accepts the job if the present value of the job-related income is higher than the present value of remaining unemployed and waiting for a possibly higher paid, future match. The employer has two decision moments. First, the employer decides whether or not to post a vacancy. Firms try to hire workers until hiring additional workers no longer would yield a profit. Then, the employer participates in the wage negotiations.



In this model, the cyclical fluctuations enter as a sudden change in labour productivity. During an economic downturn, labour productivity drops; therefore, the value of a vacancy decreases and firms post fewer vacancies. The number of unemployed workers grows because it takes them longer to find a suitable match.[footnoteRef:54] This explains the negative correlation between vacancies and unemployment, the so-called Beveridge curve. When the vacancy-to-unemployment ratio changes, the bargaining position of employees versus employers changes, as well, and this causes wage levels to drop during economic downturns (and to rise during upswings).  [54:  The break-up rate of matches is constant in this basic version of the model, lower labour productivity will therefore not result in more layoffs. ] 




To incorporate the added worker and discouraged worker effects in this model, it is necessary to add the state of non-participation to the basic model. This state also yields utility, because it enables the individual to engage in time-consuming non-market activities, such as travelling, housekeeping and taking care of children. When they are active on the labour market, either as being employed or unemployed, they are less able to spend time on these activities due to time constraints. 



In this expanded matching model, the discouraged worker effect arises when a negative business cycle fluctuation causes a drop in the number of vacancies. This, in turn, causes the pool of unemployed individuals to grow and lowers the probability of them finding a match. Therefore, the expected job search duration increases, which in turn lowers the expected utility of participating in the labour market. Because of this, some of the unemployed will withdraw from the labour market into non-participation. 



The added worker effect arises via the value of non-participation. If a household member loses his job, his expected lifetime labour income decreases. This lowers the value of non-participation for any other household members. As a result, the other household members’ reservation utility for entering the labour market decreases, which increases the probability that non-participating household members will start to search for a job.



[bookmark: _Toc464228614][bookmark: _Toc477803527]Empirical findings

This section presents recent empirical findings regarding the level of labour supply, labour market flows and the added worker and discouraged worker effects. First, Section 1.2.1 discusses findings on a macro level, that is the level of labour supply and the labour market flows behind it. Next, Section 1.2.2 presents group differences regarding the level of labour supply and the labour market flows. Finally, Section 1.2.3 discusses the evidence on the discouraged worker and added worker effects, at the micro level.



[bookmark: _Toc464228615][bookmark: _Toc477803528]Labour supply and labour market flows over the business cycle: macro evidence

Labour supply stock: macro discouragement 

Cyclical labour supply can be regarded as a change in the numbers of employed and unemployed individuals. Most studies that follow this macro approach indicate that aggregate labour supply increases during economic upswings and decreases during downturns.[footnoteRef:55] These results are in line with the theoretical notion that a decrease in the demand for labour also negatively affects labour supply. This overall decrease in labour supply during economic downturns is an indication that, on a macro level, the discouraged worker effect dominates over the added worker effect.[footnoteRef:56] [55:  Recent examples of studies that found a positive correlation between labour supply and the business cycle are Vendrik and Cörvers (2009), using data on the Netherlands, Kesselring and Bremmer (2015) and the U.S. Council of Economic Advisors (CEA) for the United States, and Duval, Eris and Furceri (2011) using a panel of OECD countries.]  [56:  See also Kesselring and Bremmer (2015).] 




Even though the literature is unanimous in the finding that labour supply is positively correlated to the business cycle, they differ substantially in their estimates of the size of the effect. In the United States, for example, the labour force participation rate dropped by 3.1 percentage points between 2007 and 2014. Different studies that investigated this drop in participation during all or some of this period came to estimates for the cyclical part of this decline that ranged from 16% to 60% of the total change (CEA, 2014).[footnoteRef:57] Part of this variation can be explained by differences within the investigated time period, but the type of method and model assumptions have a substantial impact, as well.  [57:  The CEA itself estimated that half of the decline is caused by population ageing, a sixth of the decline is cyclical and one third is due to other factors. These other factors might be a demographic trend, but could also be caused by the severity of the Great Recession compared to other recessions (CEA, 2014).] 




Even though this approach provides a rather clear picture of the changes in total labour supply in response to aggregate shocks, it tells us little about the underlying dynamics and mechanisms. It is therefore useful to look beyond the macro level evidence and investigate the labour market flows behind them. 






Labour market flows

Changes in labour supply can be broken down into changes in the gross flows or flow rates[footnoteRef:58] between employment, unemployment and non-participation. These gross labour market flows provide insight into the flows underlying such changes on a macro level. They tell us, for example, whether the decrease in labour supply during a recession is due to an increased flow from employment/unemployment to non-participation or a decrease in the outflow from non-participation to employment/unemployment, or a combination of the two. The key findings on the cyclicality of the labour market flows in the literature are summarised in Table 2.1. [58:  Flow rates are typically defined as the flow from status i to j in period t divided by the number of people in i at the beginning of the period.] 




Table 3.1 Summary of findings in previous literature on the cyclicality of the flows

		Flow

		Correlation with the business cycle

		Mechanism



		Unemployment to non-participation

		Negative

		Effect of discouragement during economic downturns



		Non-participation to unemployment

		Negative

		More difficult labour market entry during economic downturns. Also, most of the added workers flow from non-participation to unemployment (Merens and Josten, 2016)



		Employment to non-participation

		None/ weakly positive

		No clear theoretical explanation, from a labour market perspective



		Non-participation to employment

		Positive

		Easier labour market entry during economic upswings; higher labour demand causes more individuals to find employment immediately upon entering the labour market







When interpreting flow analyses, two potential drawbacks should be kept in mind. Firstly, flows cannot be aggregated to fully represent the changes in the various groups, since flow analyses implicitly assume that the three states are a closed system. However, people enter and leave the potential labour force due to demographic changes. As a result, aggregating the flows only provides an approximation for the changes in the groups. Studying the flows is therefore no substitute for studying changes in the aggregate labour stock, but rather is complementary to it. Secondly, compared with analyses of the various groups, flow studies that use survey data on labour market status are more susceptible to misclassification of labour market status.[footnoteRef:59] [59:  See Elsby et al. (2015) for more information.] 




A common finding from flow analyses is that both the flow from unemployment to non-participation and vice versa increase during economic downturns and decrease during upswings.[footnoteRef:60] These two opposing flows have the same cyclical pattern, because they are driven by different effects. The cyclicalicty of the flow from unemployment to non-participation is linked to discouragement (see Section 1.1.2), whereas the cyclicality of the flow from non-participation to unemployment is linked to the added worker effect (see Section 1.1.3) and to cyclical changes in how successful labour market entrants are in finding employment (Burda and Wyplosz, 1994).  [60:  Examples of studies that find this result are two studies using data from the United Kingdom (Gomes, 2012; Sutton, 2013) as well as an older study comparing four European countries (Burda and Wyplosz, 1994) and a more recent Dutch study (Van Loon et al., 2014).] 




The cyclical variation in the flows from employment to non-participation, and vice versa, is less clear than the cyclical variation between unemployment and non-particpation. Studies are unanimous in the finding that the flow from non-participation to employment is positively related to the business cycle. During economic upswings, there are more successful labour market entrances. Regarding the flow from employment to non-participation, results differ; some studies find that the flow from employment to non-participation does not show significant cyclical movement (e.g. Gomes, 2012), while others find a weak positive correlation with the cycle (e.g. Krussel et al., 2012; Sutton, 2013).[footnoteRef:61] This difference might be due to the time span studied.[footnoteRef:62]  [61:  According to Gomes (2012), the flow from non-participation to employment has a slight positive correlation with the business cycle, whereas that from employment to non-participation does not show significant cyclical movement. According to Krussel et al. (2012), the flow rate from non-participation to employment, in the United States, has a strong positive correlation with the business cycle, whereas the flow rate from employment to non-participation exhibits a weak positive correlation with the cycle (2012).]  [62:  Gomes (2012) uses a data set from 1993 Q2 to 2010 Q4, Sutton (2013) uses a data set from 1997 Q2 to 2010 Q1 and splits this data set at 2004. Before 2004, Sutton finds no significant correlation of the flows from employment to non-participation, but after 2004, and for the total sample, he does.] 




There are also studies that look at flow rates instead of gross flows. The two flow rates between employment and non-participation, as well as the flow rate from non-participation to unemployment, show a pattern over the business cycle that is similar to that of the corresponding gross flows (Gomes, 2012). However, this is not the case for the flow rate from unemployment to nonparticipation. The flow rate from unemployment to non-participation is positively correlated with the business cycle, whereas the corresponding gross flow is negatively correlated. This difference between the flow and the flow rate is due to compositional changes in the group of unemployed over the cycle[footnoteRef:63] (Elsby, Hobijn and Şahin, 2015; Krueger, Cramer and Cho, 2014). [63:  The flow from unemployment to non-participation increases during economic downturns because of an increase in the number of unemployed. However, the individuals that flow from employment to unemployment in an economic downturn have a stronger connection with the labour market than the unemployed in more positive economic times; they become discouraged less quickly. Therefore the flow rate from unemployment to non-participation drops during economic downturns while the flow itself rises.] 




[bookmark: _Toc464228616][bookmark: _Toc477803529]Group differences: meso evidence

Cyclical labour supply variations differ by gender, age and education level. The main group differences are summarised in Table 2.2.



The difference between men and women is somewhat unclear. Some macro-level studies show more cyclical fluctuations in labour supply for men than for women, but this is in contrast with micro evidence (presented in Section 1.2.3), which points in the opposite direction.[footnoteRef:64] Kesselring and Bremmer (2015), for instance, found that, for the United States, the labour supply response to changes in total unemployment was more pronounced for men than for women, indicating a higher net effect of discouragement on men. Duval et al. (2011) also found a slightly larger labour supply reaction to economic downturns for men than for women, in their study covering 30 countries over the 1960–2008 period. Vendrik and Cörvers (2009) found substantial effects of cyclical changes in labour demand on short-term participation, for both men and women in the Netherlands, but long-term effects were only found for men.  [64:  This difference between the micro and macro levels likely originates from the fact that micro-studies usually correct for more economic and demographic factors than do macro-studies. For example: the study by Hotchkiss and Robertson (2006) controls for variables such as education, number of children and regional effects, while the studies by Duval (2011) and Kesselring and Bremmer (2015) do not control for these factors. Therefore, the higher net effect of discouragement on men at the macro level may be caused by an omitted variable bias.
] 


Table 3.2 Summary of findings in previous literature on group differences

		Demographic distinction

		Labour supply/ flow differences

		Mechanism



		Gender

		There is an unclear effect on labour supply; the studies by Duval (2011) and Kesselring and Bremmer (2015) indicate that the labour supply of men is more sensitive to cyclical fluctuations, but the study by Hotchkiss and Robertson (2006) finds an opposite effect.

		



		Age

		Older and possibly also young individuals are more affected by cyclical fluctuations in their labour participation decision.

		For older individuals, the higher responsiveness is linked to the availability of retirement and early retirement schemes, making a labour market exit more attractive for this group than for other age categories.



		Education

		Overall, less-cyclical fluctuations in flow probabilities, both for the flows between non-participation and unemployment and those between non-participation and employment for higher educated individuals.

		Stronger effects of the business cycle on labour market outcomes for lower educated individuals.







Regarding age, theoretically, both young and older people may be expected to become discouraged more easily than middle-aged people, because they have more options to exit the labour force. [footnoteRef:65] Young people can choose to go back to school, or postpone their labour market entrance by extending their education. Older people have options to retire early. Duval et al. (2011) indeed find the most substantial labour supply changes during economic downturns in the youngest (aged 15–24) and the oldest (aged 60–64) groups of workers (Duval et al. 2011). Kesselring and Bremmer (2015) confirm that older married people (aged 51–65) are most easily discouraged. In their study, the effects for single or divorced older people do not differ significantly from those for other age groups.  [65:  There are also other age-related effects for specific demographic groups. For example: Bredtmann (2014) finds that the added worker effect is less strong for women with young children, a group consisting mainly of women between the ages of 30 and 45.] 




A third important distinction is that of education level. People with a higher education are less sensitive to the business cycle. Both unemployment rates and non-participation rates decrease with education level. According to Gomes (2012), there are less-cyclical fluctuations in the transition probabilities between non-participation and unemployment as well as in those between non-participation and employment for higher educated individuals than for lower educated individuals. A likely explanation for these differences is that the higher educated generally perform better on the labour market and are therefore less affected by business cycle fluctuations (Mukoyama and Şahin, 2010).



Apart from these demographic differences, the cyclical variations in labour supply differ by country and region. Broersma and Van Dijk (2002), for instance, found differences in cyclical labour supply between regions in the Netherlands. [footnoteRef:66] [66:  Other examples of studies that use regional data are Elhorst and Zeilstra (2007) and Decressin and Fatás (1995).] 




[bookmark: _Toc477803530]Micro evidence

The added worker effect

The added worker effect can only be investigated by analysing micro data, in which the labour supply of both partners within a household is determined. Many studies investigating the added worker effect use a difference-in-difference approach where they compare individuals whose partner has just become unemployed with those whose partner has remained employed. A disadvantage of this approach is that it only looks at actual job loss and ignores the possibility of the partner reacting to a higher expected probability of spousal unemployment. Examples of such studies using a difference-in-difference approach are Merens and Josten (2016) and Triebe (2015). Merens and Josten found an added worker effect for women whose partner became unemployed, but not for men in the same situation.[footnoteRef:67] The positive effect on the extensive margin only lasted for a short period of time, which may be due to the fact that most of these women who entered the labour market, failed to find a job, which soon discouraged them. Triebe (2015) also finds that the added worker effect is mainly present in terms of hours worked (the intensive margin) and not so much in the extensive margin. Triebe also indicates that the preferred number of hours increases by more than the actual hours worked.  [67:  This increase in labour supply takes the form of higher labour market participation (an increase in the extensive margin) as well as more hours worked (an increase in the intensive margin). Employed women whose partner became unemployed, on average worked one hour per week more, compared to women with an employed partner. 16% of previously non-participating women started searching for work in the period in which their partner became unemployed, compared to 12% of those in the control group, but this effect disappeared after three months.] 




The difference between men and women in this respect is unclear. The Dutch study by Merens and Josten (2016) only found an added worker effect for women and not for men. Triebe (2015), however, did find an added worker effect for both men and women. This might indicate a national difference, but it might also be due to the fact that Merens and Josten included people who work fulltime in their sample, while Triebe did not. The added worker effect is stronger for people who work part-time, as they are more likely to increase their hours than those that work full-time. Since more men work full-time (CBS, 2016), including full-time workers in the sample affects the estimates for men more than for women.



There is less information available on differences between age groups and education levels. Starr (2014) analysed the difference in the added worker effect between age groups in the United States during the Great Recession, and found a stronger added worker effect for young females than for other age groups. Starr explains this by the fact that young couples have fewer savings and, therefore, find themselves in a financially tight position more quickly.



People appear to react stronger to the job loss of their partners during a recession than during an upturn. The influence of the business cycle on the added worker effect has been analysed by Mattingly and Smith (2010) for the United States, and by Bredtmann et al. (2014) for 28 European countries. Mattingly and Smith found that, during the Great Recession (2008 and 2009), there was an added worker effect for women in response to the unemployment of their partners, which was not present in the years before the recession (2004 and 2005). Bredtmann et al. (2014) found that the added worker effect for such women is stronger when unemployment is high, but the intensity of the added worker effect does not change with fluctuations in GDP growth. 



Theoretically, the added worker effect may be expected to be stronger in countries with less generous welfare regimes. Under a more generous welfare system, household income drops by less as a consequence of one of the partners becoming unemployed, which decreases the necessity for the other partner to enter the labour market or search for more working hours. The results of Bredtmann et al. (2014) correspond with this theoretical notion. They find that the added worker effect is less strong in countries with a more generous welfare regime. 



The discouraged worker effect

There is less micro-evidence for the discouraged worker effect than for the added worker effect, but the existing micro-econometric literature confirms that job seekers are indeed discouraged when the economy is in a recession. Using Dutch data, Bloemen (2005) found that a decrease in the number of job opportunities available per individual decreases the intensity of their job search. For Norway, Dagsvik et al. (2013) also found a significant discouraged worker effect.[footnoteRef:68]  [68:  Dagsvik et al. (2013) use cross-sectional data over multiple years in combination with a multi-stage probit model.] 




Micro-evidence of the differences in cyclicality of labour supply between different groups indicates that gender, education level and age are important for the extent to which individuals are discouraged. A US study by Hotchkiss and Robertson (2006) found that women, low educated and older individuals are more affected in their participation decision when the probability of finding employment changes. 



The gender difference found by Hotchkiss and Robertson (2006) is opposite to the findings by Kesselring and Bremmer (2015), who also studied the United States. There are multiple factors that could explain this difference. Firstly, the study by Hotchkiss and Robertson controls for marital status, which could filter out the added worker effect from the estimate of cyclicality. As the added worker effect seems more important for married women than for married men, this could explain why the study by Hotchkiss and Robertson finds relatively stronger effects of the business cycle on the participation decision of women. They also study the effects of changes in local unemployment, which might yield different results than if national unemployment rates are used instead, like in the study by Kesselring and Bremmer. Thirdly, there is a difference in time span between the studies; the study by Hotchkiss and Robertson looks at data from 1994 to 2005, whereas Kesselring and Bremmer analyse data from 1976 until 2012.



[bookmark: _Toc464228618][bookmark: _Toc477803531]Summary

Overall, there is clear empirical evidence for both the discouraged worker and the added worker effect, although the size of the added worker effect in the Netherlands appears to be quite small. The effects of discouragement, on the aggregate level, are larger than the added worker effect. Total labour supply, therefore, moves in the same direction as the business cycle. 



Both young and older people react more strongly in their labour supply to cyclical changes. The differences between men and women mostly concern the added worker effect, which is stronger for women. With respect to education level, all flow probabilities in and out of the labour market are less cyclical for higher educated individuals. 



Regarding labour market flows, the literature shows a clear negative correlation with the business cycle for those between unemployment and non-participation. The flow from non-participation to employment seems to have a smaller but positive correlation with the cycle. Cyclical effects in the flow from employment to non-participation are found either to be slightly positive or absent.

[bookmark: _Toc477803532]Empirical analysis for the Netherlands

In this chapter, we analyse labour supply behaviour in the Netherlands. We do so by studying the various groups related to the labour market and the labour flows in the period from 2003 to 2016. The sizes of these groups and flows are influenced by demographic trends, changes in social norms, policy changes and the business cycle. Since the focus of this paper is on the cyclicality, the empirical analyses in this chapter are focussed on the dynamics in the flows. If only the changes in the sizes of the groups would be considered, one would miss the underlying dynamics that perhaps cancel each other out within the groups.[footnoteRef:69]  [69:  The flows to and from non-participation are about 15 times higher than the resulting average absolute change in participation.] 




The main data used in this chapter are data on levels and flows, obtained from Statistics Netherlands (CBS). The first group of data represents data on the number of individuals that are either employment, unemployment or non-participating. The flow data represent the number of individuals that move between employment, unemployment and non-participation, within a given quarter. These data are available for the total population aged between 15 and 75, as well as for men and women, three age groups (15–25, 25–45, 45–75) and three education levels (low, intermediate and high). Combined classifications, such as ‘young and highly educated’, are not available. We use data on employment, unemployment and non-participation levels from the first quarter of 2003 to the first quarter of 2016, and flow data from the second quarter of 2003 to the first quarter of 2016. The data are based on the Dutch Labour Force Survey (Enquête Beroepsbevolking) and are scaled up by Statistics Netherlands to obtain national representative volumes. 



Section 3.1 first describes the development in the level of employment, unemployment and non-participation. Section 3.2, subsequently, discusses the gross labour market flows between non-participation, unemployment and employment. Section 3.3 analyses the relation of between these flows and the business cycle and Section 3.4 concludes.

[bookmark: _Toc477803533]Employment, unemployment and non-participation levels

Short-term fluctuations in the level of employment (E), unemployment (U) and non-participation (N) are sizable, in comparison to the average size of these groups. The standard deviation of non-participation and employment is 3% of the average value; for unemployment, this is 23% (see Table 4.1). A considerable part of this fluctuation appears to be cyclical (see Figure 4.1). All three states have a peak (for E) or trough (for N and U) around the start of the Great Recession, at the end of 2008 or beginning of 2009. The employment level shows a rise between 2005 and 2009, when there was mostly economic growth. After 2009, there is a slight average decline. The level of non-participation also moves in a cyclical way; it drops from 2003 until 2009, followed by an average rise. Lastly, the unemployment level also has a clear cyclical pattern; it rises between 2003 and 2005, drops from 2005 until 2009 and then rises again, with a peak in 2014.


Table 4.1 Descriptive statistics on non-participation, employment and unemployment.

		X 1000

		N



		E

		U



		 Mean

		3773.4

		8145.8

		473.4



		 Maximum

		3948.2

		8434.7

		680.7



		 Minimum

		3592.4

		7754.3

		308.9



		 Std. Dev.

		100.9

		224.1

		108.6





Figure 4.1 Employment, unemployment and non-participation (including a four-quarter moving average and recession shading).

[image: ] [image: ][image: ]

Note: Shaded areas indicate the area following the peak through the trough in the OECD Composite Leading Indicator Series (OECD, 2016). Source: CBS Statline, OECD.



Demographic groups exhibit substantially different developments in labour market status, over time (see Appendix 7.1):



· The employment level for men shows a clear drop after 2009, which cannot be seen for women. The unemployment level shows a similar pattern for men and women, but with stronger fluctuations for men. 

· Due to the general increase in education levels, the levels of E and N increase for the highly educated, while they decline for the lower educated. For the level of U , this holds to a lesser extent; this variable follows roughly the same pattern for all education levels. 

· Due to the ageing of the labour force, the level of E declines, over time, for the 25–45 age group, while it rises for the 45–75 group. The level of N decreases for both these age groups until 2009 and then rises thereafter, but more strongly so for the 45–75 group. Fluctuations in the level of U are stronger for those aged 24–45 and 45–75 than for the 15–25 age group.

[bookmark: _Toc461198835][bookmark: _Toc464243728][bookmark: _Toc477803534]Flows

Underlying the changes in employment, unemployment and non-participation levels, as presented in Section 4.1, are labour market flows between E, U and N. Because the flows between E and U do not result in a change in labour supply, we will focus on the flows between N and E or U. These are the flows in and out of the labour market, and therefore the ones that directly affect labour supply. The flows are influenced not only by the business cycle, but also by demographic and policy changes. As mentioned before, we focus on the cyclical aspects of the flows. Graphs for the gross and net flows of all groups are available in Appendices 7.2 and 7.3.



Figure 4.2 Seasonally corrected average flows between employment, unemployment and non-participation, over the 2003Q2–2016Q1 period. (a)

[image: ]

(a) Employment, unemployment and non-participation levels shown in parentheses. Source: CBS StatLine. 



Every quarter, a considerable number of individuals change their labour market status, as can be seen in Table 4.2 and Figure 4.3. The flows between N and E, on average, are larger than those between N and U. Also, the average flows towards the labour market (from N to E or U) are slightly larger than those in the opposite direction, during the period investigated.



Table 4.2 Descriptive statistics on the flows

		Flows

x1000



		U to N

		N to U

		E to N

		N to E



		Mean

		155.3

		159.2

		174.5

		184.8



		Maximum

		196.2

		201.3

		201.8

		219.8



		Minimum

		115.5

		118.8

		151.9

		153.6



		Std. Dev.

		20.0

		24.4

		11.6

		15.8







The flows between N and U exhibit a stronger cyclical pattern than those between N and E (Figure 4.3). The flows from N to U and from U to N both show cyclicality, they decrease during the 2005–2009 period and rise again thereafter. Since these flows have roughly the same pattern over time, the effects of their increase or decreases on unemployment and non-participation levels partially cancel each other out. The flows, therefore, exhibit more labour market dynamics than expected, on the basis of the changes in unemployment and non-participation levels. The flow from N to E also shows a cyclical pattern, but weaker than that of the flows between N and U. The flow from E to N appears the least cyclical of all the flows, since it changes only slightly over time. 



Figure 4.3 Gross flows (including a four-quarter moving average and recession shading[footnoteRef:70] [70:  Shaded areas indicate the area following the peak through the trough in the OECD Composite Leading Indicator Series (OECD, 2016).] 


[image: ]

Source: CBS Statline, OECD.



Similar to the employment, unemployment and non-participation levels, labour market flows also develop differently for various demographic groups. Appendix 7.3 provides an overview of the flows by age, education and gender. Main differences are the following:



· All four flows to and from non-participation are larger for women than for men. This contrasts with the development in the unemployment level, which fluctuates more for men (see Section 4.1). 

· In line with the finding from Gomes (2012), the flows between N and U and N and E have a more cyclical pattern for the low and intermediate levels of education than for the higher education level. 

· The flows between N and U are more cyclical for the young and middle-aged than for older people. For the oldest age group, the flows increase after 2009, probably in part due to changes in the retirement age; these flows do not change by much before the year 2009 . This result does not correspond with results from previous literature (Duval et al., 2011; Kesselring and Bremmer 2015), who find that the people in the oldest age group have more options to retire early and, therefore, the flow towards N fluctuates more. For the flow from N to E, the middle-age group has a more cyclical pattern than the two other groups. 

[bookmark: _Toc477803535]Flows and business cycle

Looking at the labour market flows in the previous section, we concluded that various labour market flows exhibit a cyclical pattern that differs between demographic groups. To investigate the short-term movement of the flows more closely, and to obtain a better view of the group differences, we empirically investigate the relation between the flows and a number of variables related to the economic cycle.



Because the flows probably move with a certain delay after economic fluctuations, we first investigate this delay. We do so by performing cross-correlations between the flows (total population) and the lags of the various indicators. We then take the lag with the highest correlation and use this in a regression for the sub-groups. For the total flows, we also graphically show the outcome of regressions with a number of other lags. To take into account the possibility of heteroscedasticity and autocorrelation, Newey-West standard errors are used in these regressions.



[bookmark: _Toc461198839][bookmark: _Toc464243730][bookmark: _Toc477803536]Labour market flows and GDP growth

Since the growth rate of real GDP is clearly related to the business cycle, this variable is a natural starting point to investigate the cyclicality of the flows.



[bookmark: _Toc461198840]Cross-correlations 

Cross-correlations show that the flows show the highest correlation with varying lags of GDP growth (Table 4.3). Some are in line with the theory and previous literature presented in Section 1, but others are not. The negative correlations between GDP growth and labour market flows between N and U are in line with the results from previous literature that show the flow from U to N is be negatively correlated to the business cycle due to discouragement (Burda and Wyplosz, 1994). For the flow from U to N, the negative correlation is caused by a mix of increasing unsuccessful attempts to enter the labour market during economic downturns and the added worker effect. 



The positive correlation between the flow from N to E and GDP growth is also in line with the literature. According to the literature, this positive correlation is due to an increase in successful labour market entries during economic upswings. However, the negative correlation between the flow from E to N and GDP growth is unexpected. Previous literature indicates that this flow has either a positive cyclical fluctuation or no cyclical fluctuation at all (Gomes, 2012; Sutton, 2013; Burda and Wyplosz, 1994). 

The magnitude of some of the correlations and the long optimal lag cast doubt on the usability of real GDP growth as a variable to capture short-term flow changes. For example, on the basis of the flow graphs, the flow from N to U would not be expected to have the lowest correlation with the business cycle. And the lag of GDP growth with the highest correlation with the flow from N to U is rather long. Therefore, we also show the point estimates using various lags. 



Table 4.3 Correlation of flows with GDP growth

		

		U to N



		N to U

		E to N

		N to E



		GDP growth

		-0.44 (8)

		-0.34 (11)

		-0.41 (1)

		0.36 (5)



		



		The lag (in quarters) used is shown in parentheses.







[bookmark: _Toc461198841]Analysis

In our regression analysis, we use the lags of GDP growth with the highest correlation to study their relation to the flows for the total working age population and its sub-groups. The main result is that the regressions on the total flows and the different groups generally have a low adjusted R-squared. These low values for the R-squares indicate that real GDP growth is a relatively weak indicator to determine the short-term movements in the flows. Moreover, the regressions on the sub-groups mostly show insignificant results and low R-squares (Table 4.4). Because of this, it is difficult to relate the outcomes of the regressions to previous theory and literature.



The co-movement of the flows with GDP growth is generally small for most lags. This can be seen in Figure 4.4, where we compare the regression results discussed above with the results found when using other lags. This figure shows that, for three of the four main flows, no lag of GDP growth has a co-movement that is significant at a 95%-confidence level. The flow from E to N, however, has a significant co-movement with small lags of GDP growth.



Table 4.4 Regression results for the flows with GDP growth as regressor

		U to N flow 

N=52



		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		GDP growth (lag=8)

		-11.542*

		-4.439

		-7.026**

		-5.976***

		-3.012

		-2.054

		-6.280***

		-3.671

		-1.216



		Adj. R2

		0.17

		0.08

		0.18

		0.23

		0.05

		0.01

		0.30

		0.05

		0.03



		



		N to U flow

N=52

		Total

		Men

		Women

		Aged

 15–25

		Aged

 25–45

		Aged

 45–75

		Low educated

		Medium educated

		Highly educated



		GDP growth

(lag= 11)

		-11.254

		-5.216

		-5.897

		-5.815**

		-2.392

		-3.145

		-4.377

		-4.939

		-1.934



		Adj. R2

		0.10

		0.07

		0.10

		0.11

		0.02

		0.02

		0.08

		0.08

		0.08



		



		E to N flow

N=52

		Total

		Men

		Women

		Aged

 15–25

		Aged

 25–45

		Aged

 45–75

		Low educated

		Medium educated

		Highly educated



		GDP growth

(lag= 1)

		-6.503***

		-4.383***

		-1.692

		-1.878

		-2.413***

		-2.092

		-2.076

		-2.680***

		-1.635



		Adj. R2

		0.15

		0.20

		0.01

		0.04

		0.10

		0.02

		0.03

		0.12

		0.04



		



		N to E flow

N=52

		Total

		Men

		Women

		Aged

 15–25

		Aged

 25–45

		Aged

 45–75

		Low educated

		Medium educated

		Highly educated



		GDP growth 

(lag= 5)

		7.974

		2.795

		5.382

		5.389*

		2.608

		0.268

		3.946

		2.686

		1.248



		Adj. R2

		0.13

		0.06

		0.13

		0.19

		0.08

		0

		0.09

		0.08

		0.05



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Figure 4.4 Point estimates for GDP growth and corresponding adjusted R-squared. Bars indicate the 95%-confidence interval around the point estimates[footnoteRef:71] [71:  The figure shows the point estimates and adjusted R-squares of the regressions with a flow as y-variable and a lag (1 through 9) of GDP growth as the x-variable. The estimated equation is y=a+b*x, where b is the point estimate of the co-movement between the flow and GDP growth, The bars indicate the estimate plus/minus 1.96 times the standard deviation of the estimate, corresponding to a 95%-confidence interval.] 
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[bookmark: _Toc461198842][bookmark: _Toc464243731][bookmark: _Toc477803537]The output gap

We performed the same analysis using the output gap[footnoteRef:72] instead of real GDP growth as a business cycle indicator. The output gap measures whether the growth is above or below its potential. Therefore, the output gap only measures business cycle changes and excludes the long-term trend in economic growth which is present in GDP growth. The output gap may therefore be a more suitable indicator for the business cycle. However, the downside of using output gap is that it is a construct based on an HP-filter. It therefore comes with the downsides of mechanical detrending[footnoteRef:73]. [72:  We measure output gap using an index of real, seasonally corrected GDP and HP-filtering for this index with λ=1600. The output gap is then defined as (index - hp filtered index)/(hp filtered index). The index covers the period from 1996Q1 to 2016Q1. ]  [73:  See, for example, Harvey and Jaeger (1993) for a critique on HP-filtering.] 
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Cross-correlations

The output gap exhibits a stronger correlation with labour market flows than the GDP growth did (Table 4.5). In addition, the sign of all four correlations corresponds with the the type of (positive or negative) cyclicality found in previous studies (Gomes, 2012; Burda and Wyplosz, 1994). The flows between U and N are negatively correlated with output gap, they rise during economic downturns and drop during upswings. The flows between E and N show the opposite movement. 



Table 4.5 Correlation between flows and the output gap

		

		U to N

		N to U

		E to N

		N to E





		Output gap

		-0.57 (3)

		-0.40 (4)

		0.47 (7)

		0.62 (2)



		



		The lag (in quarters) used is shown in parentheses.







[bookmark: _Toc461198844]Analysis

Table 4.6 shows the regression results using the highest correlated lag of the output gap. Some results are in line with the literature, but there are some unexpected results, as well. The sign of the cyclical relation (i.e. a positive or negative coefficient) corresponds to the sign of the cross-correlations. Figure 4.5 shows that the R-squared is highest for the lag of output growth that had the highest cross-correlation with the flows. The regressions on the flows between N and U, show a rise in the R-squared until a lag of three to four quarters, after which it gradually drops. The R-squared of the regressions on the flow from N to E drops after two quarters; the movement in the flow from N to E is linked to shorter lags of the output gap than those between N and U. Lastly, the regressions on the flow from E to N show a rising R-squared for seven quarters, after which it drops.



Table 4.6 provides results for different sub-groups. The cyclicality[footnoteRef:74] of the flows differs between sub-groups, as can be seen by the differences in adjusted R-squared. The most interesting results are the following:  [74:  We interpret the cyclicality of the flows as the amount of co-movement between the flows and a cyclical indicator (in this case, the output gap). However, we cannot rule out the possibility that part of this co-movement was due to demographic or policy changes that may have affected the flow if they occurred simultaneously with business cycle fluctuations in the investigated period.] 




· All flows for women, except for the flow from E to N, show more cyclicality that those for men. 

· The flows from U to N, N to E and E to N show less cyclicality for the higher educated than for the low and medium educated groups, as indicated by a lower R-squared in Table 4.5. For the flow from N to U, this is not the case. 

· The group aged between 25 and 45 shows more cyclical fluctuation than the groups of the young and older people, except for the flow from N to E. 

· The flow from N to U seems to be less cyclical in its fluctuations than the other flows. This result is not in line with previous literature, as those studies found considerable cyclicality for this flow (Elsby, Hobijn and Şahin, 2015; Gomes, 2012).

Figure 4.5 Point estimates for output gap and corresponding adjusted R-squared. Bars indicate the 95%-confidence interval around the point estimates[footnoteRef:75] [75:  The figure shows the point estimates and adjusted R-squares of the regressions with a flow as y-variable and a lag (1 through 9) of output gap as the x-variable. The estimated equation is y=a+b*x, where b is the point estimate of the co-movement between the flow and output gap, The bars indicate the estimate plus/minus 1.96 times the standard deviation of the estimate, corresponding to a 95%-confidence interval.] 
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Table 4.6 Regression results for the flows with output gap as regressor

		U to N flow

N=52

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (3)

		-775.361***

		-329.017***

		-438.255***

		-263.051**

		-446.157***

		-61.014

		-382.288***

		-283.018**

		-82.006**



		Adj. R2

		0.31

		0.19

		0.29

		0.17

		0.54

		-0.01

		0.45

		0.15

		0.07



		



		N to U flow

N=52

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (4)

		-659.200**

		-247.404

		-417.946***

		-250.110

		-337.498***

		-82.653

		-292.554**

		-220.196

		-123.542***



		Adj. R2

		0.14

		0.06

		0.21

		0.07

		0.27

		0.00

		0.16

		0.05

		0.14



		



		E to N flow

N=52

		Total

		Men

		Women

		Aged 

15–25

		Aged

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (7)

		390.188***

		252.022***

		135.701*

		177.178***

		159.354***

		56.794

		248.031***

		120.521**

		28.591



		Adj. R2

		0.23

		0.27

		0.07

		0.19

		0.18

		0.00

		0.27

		0.09

		0.00



		



		N to E flow

N=52

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (2)

		673.509***

		222.861***

		461.546***

		358.235***

		138.901**

		170.980***

		343.980***

		208.992***

		117.054***



		Adj. R2

		0.38

		0.18

		0.39

		0.34

		0.09

		0.23

		0.31

		0.22

		0.22



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.





[bookmark: _Toc464243732][bookmark: _Toc477803538]Adding labour market indicators

To investigate the underlying mechanisms behind the results in the previous section, we repeat the analysis using the output gap but also add three labour market indicators. The link between the fluctuations in labour market flows and the output gap, shown in the previous section, may run via changes in the labour market instead of directly (Vendrik and Cörvers, 2009). The discouraged worker effect, for instance, is probably not so much driven by changes in the output gap itself, but rather by the low job finding probabilities that are due to low labour demand. The added worker effect is also caused by labour market variables, such as unemployment, and not so much by the output gap itself. Previous empirical literature also found that, in comparison to labour market related variables, GDP-related variables capture less of the short-term variations in labour market flows.[footnoteRef:76]  [76:  Examples are Vendrik and Cörvers (2009), Gomez (2012) and Sutton (2013).] 




We use vacancies, consumers’ willingness to buy and bankruptcies as the indicators that might cause changes in labour market flows. The number of vacancies is used to capture labour market tightness. An alternative for this indicator would be unemployment or the ratio between vacancies and unemployment (the V/U ratio). We do not use these because the flows in and out of unemployment are, by definition, closely related to the unemployment levels. The second indicator we use is consumers’ willingness to buy. There are two reasons why this variable is useful. Firstly, it is an indicator for the demand-side of the economy. And secondly, it is theoretically related to the added worker effect, as a drop in household income (the cause of the added worker effect) influences people’s willingness to buy. The third indicator is the number of bankruptcies. Bankruptcies indicate the general state of the producer-side of the economy, and also give an indication of the financial tightness at companies, which may affect their hiring policy. 



The regression results cannot be interpreted as causal relationships, since there may be underlying confounding factors at play, or intermediate factors that interact between the flows and the right-hand-side variables. 



[bookmark: _Toc461198846]Cross-correlations

The lags of the indicators with the highest correlation with the flows show a clear pattern for three of the four flows (see Table 4.7). For the flows between N and U, the highest correlation with the indicators occurs with lags from a year to a year and a half. Those for the flow from N to E are lower: two to three quarters of a year. This corresponds roughly to the lags used for the output gap. The lag with the highest correlation for the flow from E to N, however, differs greatly between indicators. This is an unexpected result. A possible explanation could be that the indicators work less well on this specific flow because it is less cyclical, as was found by Gomes (2012).



Also for the sign of the correlations between flows and indicators, we find expected results for the same three of the four flows. The flows between N and U have a positive correlation with bankruptcies and negative correlations with willingness to buy and vacancies. This shows that these flows drop during economic upswings (when willingness to buy and vacancies go up) and rise during downturns (when bankruptcies increase). The opposite can be seen for correlations of the indicators with the flow from N to E; this flow has a negative correlation with bankruptcies and a positive correlation with willingness to buy and vacancies. The type of cyclicality of these three flows corresponds to the results obtained using the output gap as an indicator, as well as to the findings in previous research (Gomes, 2012; Burda and Wyplosz, 1994). In addition to these expected results, there is also one result that is difficult to explain: that of the flow from E to N being positively correlated with all three indicators. This makes it difficult to interpret the cyclicality of the flow. As mentioned above, a possible explanation is that this flow is less cyclical. This makes the labour market indicators work less well with this flow.



Table 4.7 Correlation of the flows with the three labour market indicators

		

		U to N

		N to U

		N to E

		E to N





		Vacancies

		-0.83 (4)

		-0.80 (6)

		0.73 (2)

		 0.42 (11)



		Willingness to buy

		-0.66 (5)

		-0.57 (6)

		0.63 (3)

		0.46 (6)



		Bankruptcies

		0.85 (5)

		0.80 (6)

		-0.61 (3)

		0.40 (0)



		



		The lag (in quarters) used is shown in parentheses.
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Analysis with output gap and labour market indicators

From the cross-correlation, we obtained the lags for both the output gap and the labour market indicators to use in the regressions. Because the flow from E to N shows no clear cyclical pattern with the labour market indicators, we will not look into the group differences for this flow. We do however run a regression on the total flow.



Using both the output gap and the three labour market indicators as regressors, we generally obtain a much higher adjusted R-squared than when the output gap is used as the only regressor (Tables 4.8 to 4.11). Both total flows between N and U now show a high R-squared. The total flow from N to E has a slightly lower R-squared and the flow from E to N has a much lower R-squared. These results on the cyclicality of the flows correspond to those from previous research (Gomes, 2012).



An interesting result is that, in nearly all of the regressions, the effect of the output gap is no longer significant. This might indicate that the output gap fluctuations influence the flows through changes in the labour market, captured by the three labour market variables, as would be expected based on theory. There is, however, considerable multicollinearity between the output gap and the other regressors. On the one hand, this indicates that the fluctuations in the labour market indicators are closely connected to the fluctuations in the output gap. On the other hand, the multicollinearity makes it difficult to interpret the significance or insignificance of the point estimates for the output gap. To see if the labour market indicators really make output gap superfluous as a regressor, we perform the regressions again, using only the labour market indicators as regressors in the next section.



Table 4.8 Regression results for U to N flows with labour market indicators and output gap as regressors

		U to N flow

N=52

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (3)

		110.472

		51.069

		57.424

		11.612

		-89.013

		194.817

		-144.573

		203.063

		57.336



		Vacancies (4)

		-0.131

		-0.063

		-0.067

		-0.036**

		-0.125***

		0.030

		-0.063**

		-0.047

		-0.031



		Willingness to buy (5)

		-0.587*

		-0.179

		-0.386**

		0.076

		-0.414**

		-0.252

		0.041

		-0.500**

		-0.047



		Bankruptcies (5)

		0.027***

		0.013**

		0.015***

		0.019***

		-0.012***

		0.020***

		0.009***

		0.014***

		0.004



		Adj. R2

		0.82

		0.54

		0.73

		0.81

		0.69

		0.50

		0.74

		0.71

		0.34



		



		*, ** and ***indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 4.9 Regression results for N to U flows with labour market indicators and output gap as regressors

		N to U flow

N=52

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (4)

		439.460

		231.788

		211.125

		204.142

		32.576

		190.359**

		137.188

		301.832*

		16.235



		Vacancies (6)

		-0.300***

		-0.128**

		-0.170***

		-0.077

		-0.190***

		-0.033

		-0.123***

		-0.110*

		-0.064***



		Willingness to buy (6)

		-0.346

		0.067

		-0.444*

		-0.071

		-0.263

		-0.020

		-0.076

		-0.340

		0.048



		Bankruptcies (6)

		0.023*

		0.019**

		0.004

		0.022***

		-0.015***

		0.016***

		0.010**

		0.011

		0.001



		Adj. R2

		0.72

		0.67

		0.71

		0.68

		0.58

		0.61

		0.69

		0.54

		0.42



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.





Table 4.10 Regression results for N to E flows with labour market indicators and output gap as regressors

		N to E flow

N=52

		Total

		Men

		Women

		Aged

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Output gap (2)

		31.314

		53.582

		-0.796

		115.526

		-184.980***

		103.389

		-3.124

		-58.378

		90.344**



		Vacancies (2)

		0.150

		0.021

		0.119*

		0.027

		0.092***

		0.018

		0.033

		0.069*

		0.036*



		Willingness to buy (3)

		0.587**

		0.302*

		0.290*

		0.269

		0.062

		0.276*

		0.391*

		0.201**

		0.029



		Bankruptcies (3)

		-0.001

		0.001

		-0.003

		-0.005

		-0.005

		0.007***

		-0.008

		-0.001

		0.006**



		Adj. R2

		0.55

		0.21

		0.62

		0.42

		0.55

		0.37

		0.51

		0.41

		0.30



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 4.11 Regression results for E to N flows with labour market indicators and output gap as regressors

		E to N flow

		Total





		Output gap (7)

		82.618



		Vacancies (11)

		0.032



		Willingness to buy (6)

		0.509**



		Bankruptcies (0)

		0.010**



		Adj. R2

		0.38



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Analysis using only labour market indicators

Using only the labour market indicators as regressors does not change the fit of the model (see Tables 4.12 to 4.15). The adjusted R-squared does not substantially change in any of the regressions. From this, we conclude that the labour market indicators and output gap are related, but that the labour market indicators provide a more direct indication for the short-term fluctuations in the flows. Excluding the output gap has decreased the multicollinearity, which made the other regressors (especially vacancies) more often statistically significant. However, there is still multicollinearity between the labour market indicators, making it difficult to interpret the strength of each indicator.



For the coefficients of the indicators, we find expected results for the total flows between N and U, and for the total flow from N to E. The flows between N and U have a positive sign for bankruptcies and negative signs for willingness to buy and vacancies. For the flow from U to N, these signs are what we would expect, based on the discouraged worker effect. For the flow from N to U, the signs are in line with the added worker effect, as well as with a rise in unsuccessful attempts to enter the labour market that occur during economic downturns because there is less labour demand. 



The opposite holds for the signs of the indicators for the flow from N to E; this flow has a negative sign for bankruptcies and positive signs for willingness to buy and vacancies. These signs correspond with a rise in successful labour market entries during economic upswings because of higher labour demand. The type of cyclicality of these three flows corresponds to the results obtained using output gap as an indicator, as well as to the findings in previous research (Gomes, 2012; Burda and Wyplosz, 1994). 



In addition to these results that are in line with previous literature, there is also one result that is difficult to explain: that is, the flow from E to N having a positive sign for all three indicators. This result corresponds to the previously found positive correlation between this flow and all three indicators. 



Between the groups, there are again some clear differences. A number of these are the same as those found using the output gap as a regressor, others are different: 



· A recurring difference is that between men and women. The flows for women show a larger cyclicality than those for men, as is indicated by higher adjusted R-squares in the regressions on the flows for women. For the flow from U to N, this effect can be linked to a higher effect of discouragement on women, as was also found by Hotchkiss and Robertson (2006).

· For the age groups, the results differ somewhat from those obtained by using the output gap. The cyclicality of the flows between U and N drops with increasing age, whereas, for the flows from N to E, it is highest for the group aged between 25 and 45. In contrast, when using the output gap, for the flows between U and N, we found the highest cyclicality, and for the flows from N to E we found the lowest cyclicality for this age group. For the flow from U to N, the current results partially correspond to the results from previous studies. According to the literature, young people become discouraged more quickly, because they often have the option to go back to school. This can explain the high cyclicality of the flow from U to N for the young age group (Duval et al., 2011). The study by Duval et al. (2011), however, found that older people also become discouraged more quickly, which does not show in our regressions.

· Regarding the education levels, the cyclicality of the flows decreases as education level rises. For the U to N and N to E flows, this result corresponds to what was found using the output gap as a regressor. The less cyclical flows for the higher education level correspond to results found by Gomes (2012) for the United Kingdom. 

· Lastly, there are some unexpected results for some groups in the signs of the regression coefficients. For the totals and most groups, the signs of the regression coefficients are the same as those for the correlations between the indicators and the total flows. However, for some groups, the signs differ from the total flows and are significant. Examples of this are the sign of vacancies for the 45–75 age group in the flow from U to N, and the sign of bankruptcies in the 25–45 age group in the flow from N to U.



In general, we can conclude that using the labour market indicators enables us to capture more of the variation in the flows compared to using only the output gap. This is indicated by the higher R-squared of the regressions using the labour market indicators. Also, using the labour market indicators, we find that the flows between N and U are the most cyclical, followed by the flow from N to E. The flow from N to E is the least cyclical. This is a result that is in line with previous studies and something that we did not find using output gap as the only regressor.

Table 4.12 Regression results for U to N flows with labour market indicators as regressors

		U to N flow

		Total

		Men

		Women

		Aged

15–25

		Aged

25–45

		Aged

45–75

		Low educated

		Medium educated

		Highly educated



		Vacancies (4)

		-0.106***

		-0.051

		-0.054**

		-0.033**

		-0.146***

		0.074***

		-0.096***

		-0.001

		-0.018



		Willingness to buy (5)

		-0.508*

		-0.143

		-0.345***

		0.085

		-0.478***

		-0.112

		-0.063

		-0.354*

		-0.006



		Bankruptcies (5)

		0.029***

		0.014**

		0.015***

		0.019***

		-0.013***

		0.023***

		0.006**

		0.017***

		0.005**



		Adj. R2

		0.82

		0.55

		0.73

		0.81

		0.69

		0.48

		0.72

		0.69

		0.34



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 4.13 Regression results for N to U flows with labour market indicators as regressors

		N to U flow

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Vacancies (6)

		-0.221***

		-0.086**

		-0.132***

		-0.040

		-0.184***

		0.001

		-0.099***

		-0.056*

		-0.061***



		Willingness to buy (6)

		-0.070

		0.213

		-0.311

		0.058

		-0.242

		0.100

		0.011

		-0.150

		0.058



		Bankruptcies (6)

		0.027**

		0.021***

		0.007

		0.024***

		-0.015***

		0.018***

		0.011**

		0.014*

		0.001



		Adj. R2

		0.69

		0.64

		0.69

		0.66

		0.59

		0.56

		0.68

		0.48

		0.43



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 4.14 Regression results for N to E flows with labour market indicators as regressors

		N to E flow

		Total

		Men

		Women

		Aged 

15–25

		Aged 

25–45

		Aged 

45–75

		Low educated

		Medium educated

		Highly educated



		Vacancies (2)

		0.156**

		0.031

		0.118***

		0.048

		0.058*

		0.037

		0.033

		0.058**

		0.053



		Willingness to buy (3)

		0.609*

		0.340**

		0.290

		0.351*

		-0.069

		0.350***

		0.389*

		0.159

		0.093



		Bankruptcies (3)

		-0.001

		0.001

		-0.003

		-0.004

		-0.006*

		0.008***

		-0.008

		-0.001

		0.007***



		Adj. R2

		0.56

		0.22

		0.63

		0.42

		0.49

		0.35

		0.52

		0.41

		0.27



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 4.15 Regression results for E to N flows with labour market indicators as regressors

		E to N flow

		Total



		Vacancies (11)

		0.037



		Willingness to buy (6)

		0.569**



		Bankruptcies (0)

		0.012***



		Adj. R2

		0.38



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.
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Behind the flows between activity and inactivity, there are many different individuals with different reasons for starting or ceasing to participate. For some of these reasons (e.g. discouragement) we would expect high cyclicality, but other reasons for non-participation (e.g. education) might also be influenced by the business cycle. To analyse these differences, we repeat the previous analysis for the flows between U and N, separated according to reason for non-participation. The reason for specifically analysing the flows between U and N is that these are the most relevant when viewed from the discouraged worker and added worker effect. The added worker effect can also affect the flow from N to E, but recent results for this effect in the Netherlands show that most added workers start on the labour market from a position of unemployment (Merens and Josten, 2016).



To be labelled unemployed, a jobless individual must be actively searching for work and be available to start working in the nearby future. Therefore, there are three main groups within the non-participation category: those that are available for work, but are not searching for work; those that do search but are not available for work; and those that are neither available nor searching for work. Within these groups, there are a number of sub-groups, as can be seen in Table 4.16.



Table 4.16 Reasons for non-participation by size

		


		Main groups

		 Sub-groups

		N to U flow avg.

		U to N flow avg.



		

		

		

		

		



		1

		Available, did not search

		

		60.0

		58.3



		1a

		↳

		 Discouraged

		13.3

		14.6



		1b

		↳

		 Other reasons

		46.7

		43.7



		2

		Did search, was not available.

		

		25.7

		25.2



		3

		Did not search, was not available.

		

		73.8

		71.9



		3a

		↳

		 Wants to work

		19.7

		15.7



		3b

		↳

		 Not willing or not able to work

		54.1

		56.2



		3bi

		

		↳ Was not available because of family 
    care or housekeeping

		6.5

		6.4



		3bii

		

		↳ Was not available because of education/study

		31.9

		24.4



		3biii

		

		↳Was not available 	because of retirement/ high age

		0.01

		4.0



		3biv

		

		↳ Was not available 	because of illness/disability

		7.5

		11.4



		3bv

		

		↳ Was not available because of other reasons

		8.2

		10.0







The flow sizes differ between the various reasons for non-participation, as can be seen in Table 4.16. Of the main groups, the group that ‘did search but was not available’ clearly has smaller flows than the other two groups. This group mostly consists of people that are not readily available for work for reasons such doing volunteer work or being on holiday (Souren, 2016). We can also see that within the group ‘available, did not search’, the discouraged are a minority in the flows between N and U.



There are some clear differences in the cyclicality of the flows between the various reasons for non-participation (Tables 4.17 and 4.18). In the U to N flow, the highest cyclicality is found for the group that ‘did search but was not available’. For the flow from N to U, this group and the group that ‘did not search and was not available’ are the two most cyclical. 



For the two groups of individuals that were available, but did not search (1a and 1b), it is interesting to see that the discouraged group is more cyclical in the flow from U to N but not in the flow from N to U. A possible explanation for this would be that a share of the non-participating, discouraged individuals will only start participating again after they are no longer discouraged. This has a dampening effect on the cyclicality of the flow from N to U for discouraged individuals, and would therefore explain why the U to N flow for the discouraged is larger and more cyclical than the flow from N to U.



Interestingly, many of the sub-groups that did not search for work and were not available (3) also show quite some cyclicality in their flows. An example is the group of those that were not available because of family care and housekeeping. It is also interesting to see that the flow from U to N for individuals that are pursuing an education (3bii) is not more cyclical than for some of the other groups. This seems to be an indication that the effect of discouragement for this group is not larger than for other groups, despite the possibility of withdrawing from the labour market to continue their education. This is also the case with respect to the decision to retire. The cyclicality of the U to N flow for individuals that do not participate because of retirement is very low compared to the other groups. It seems that retirement is not a reason for older unemployed workers to withdraw from the labour market during economic downturns.



Overall, we see that looking only at the discouraged individuals would underestimate the cyclical effect on the inflows and outflows regarding non-participation. The flows of many non-participating groups are cyclical, not just those of the discouraged individuals. For these other groups, the effects of a more difficult job market will likely also play a role in their decision not to participate, but they do not cite this as their main reason for non-participation.

2

3

Table 4.17 Regression results for U to N flows split by reason for non-participation, with labour market indicators as regressors

		
U to N flow

N=51

		1

		1a

		1b

		2

		3

		3a

		3b

		3bi

		3bii

		3biii

		3biv

		3bv



		Did search

		No

		No

		No

		Yes

		No

		No

		No

		No

		No

		No

		No

		No



		Reason for not searching

		Total

		Discouraged

		 Other reasons

		

		

		

		

		

		

		

		

		



		Available



		Yes

		Yes

		Yes

		No

		No

		No

		No

		No

		No

		No

		No

		No



		Sub-group

		-

		

		

		-

		-

		Willing to work

		Not willing or not able to work

		Was not available because of family care

		Was not available because of education

		Was not available because of retirement /high age

		Was not available because of illness/disability

		Was not available because of other reasons



		Vacancies (4)

		-0.079**

		-0.002

		-0.077***

		0.046**

		-0.051**

		0.010

		-0.061***

		-0.028***

		-0.030**

		0.013**

		-0.022***

		0.007



		Willingness to buy (5)

		-0.199

		-0.046

		-0.154

		0.008

		-0.406***

		-0.061

		-0.348***

		-0.107***

		-0.040

		-0.056***

		-0.084**

		-0.071



		Bankruptcies (5)

		0.009***

		0.011***

		-0.002

		0.022

		0.000

		0.006**

		-0.006**

		-0.006***

		0.002

		0.000

		-0.001

		-0.001



		Adj. R2

		0.64

		0.53

		0.42

		0.73

		0.54

		0.29

		0.50

		0.47

		0.34

		0.08

		0.37

		0.02



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.










Table 4.18 Regression results for N to U flow split by reason for non-participation, with labour market indicators as regressors

		N to U flow

N=51

		1

		1a

		1b

		2

		3

		3a

		3b

		3bi

		3bii

		3biii

		3biv

		3bv



		Did search

		No

		No

		No

		Yes

		No

		No

		No

		No

		No

		No

		No

		No



		Reason for not searching

		Total

		Discouraged

		 Other reasons

		

		

		

		

		

		

		

		

		



		Available



		Yes

		Yes

		Yes

		No

		No

		No

		No

		No

		No

		No

		No

		No



		Sub-group

		-

		

		

		-

		-

		Willing to work

		Not willing or not able to work

		Was not available because of family care

		Was not available because of education

		Was not available because of retirement /high age

		Was not available because of illness/disability

		Was not available because of other reasons



		Vacancies (6)

		-0.093**

		-0.007

		-0.085**

		0.013

		-0.125***

		0.001

		-0.129***

		-0.048***

		-0.053**

		

		-0.010

		-0.020***



		Willingness to buy (6)

		-0.507**

		-0.045

		-0.465***

		0.133

		0.206

		-0.018

		0.223

		0.024

		0.161

		

		0.038

		0.005



		Bankruptcies (6)

		-0.007*

		0.007**

		-0.014***

		0.023**

		0.013**

		0.005**

		0.007

		-0.005***

		0.012***

		

		0.004***

		-0.003***



		Adj. R2

		0.61

		0.38

		0.62

		0.65

		0.65

		0.30

		0.62

		0.46

		0.64

		

		0.47

		0.15



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







[bookmark: _Toc464243734][bookmark: _Toc477803540]Sensitivity analyses and discussion

To verify the results found using the three labour market indicators, we perform two sensitivity analyses. Firstly, we compute transition probabilities, and repeat the analysis from Section 4.3.3 (with the three labour market indicators) for the totals using the transition probabilities instead of the flows. Secondly, we repeat the analysis from Section 4.3.3 for the total flows, but using one lag lower and higher than the lag used in Section 4.3.3 to verify the robustness of the results. After this, we analyse the relation between the gross and net flows. Finally, we discuss strengths and limitations of using flow data.



[bookmark: _Toc461198850]Flows versus transition probabilities

The flows from one labour market state to another can be converted into transition probabilities. This is done by dividing the gross flow from state 1 to state 2 in period t by the amount of people that were in state 1 at the beginning of this period. The advantage of transition probabilities is that they are controlled for the size of the groups. Hence, transition probabilities are a useful tool for the sensitivity analysis. Note that, however, the flow probabilities can give results that differ from those of the gross flows because they are influenced not only by the gross flow (the numerator) but also by composition changes in the population in a certain labour market state (the denominator).



As a sensitivity check, we perform the regressions from Section 4.3.3 also on the transition probabilities. To do this, we first need to ascertain which lags of the labour market indicators have the highest correlation with the transition probabilities. As can be seen in Table 4.19, these lags for the transition probabilities never deviate by more than one quarter from the lags that are most correlated with the flows, except the lag of vacancies in the flow from E to N. Here, the most correlated lag changes from 11 to 0. This last result is another indication that the flow from E to N does not work well with the labour market indicators.



Table 4.19 Highest correlated lags for the flow probabilities

		

		UN

		NU

		N E

		EN





		Bankruptcies

		4

		6

		4

		1



		Willingness to buy

		5

		6

		3

		7



		Vacancies

		3

		5

		3

		0







Using the flow probabilities in the regressions with the three labour market indicators does not cause large differences in cyclicality between the flows and the flow rates. The signs of the point estimates for the flow probabilities are mostly expected, but some results changed compared to the results of the analyses on flows. The flow rate from N to U has the same signs as the flow, which is what we would expect. 



For the flow probability from U to N, however, the signs are the opposite from those for the gross flow. While the flow from U to N rises during economic downturns (and drops during upswings), the flow probability drops (and rises during upswings). This contrast between flow and flow rate is also found in other studies (Krueger, Cramer and Cho, 2014; Elsby, Hobijn and Şahin, 2015). The cause of the difference lies in a change in the composition of the pool of unemploymed workers over the business cycle. During an economic downturn, a larger number of individuals are unemployed, causing the flow from U to N to rise. However, also during an economic downturn, the composition of the pool of unemployed workers shifts towards individuals with a stronger connection to the labour market. This implies that a higher percentage of unemployed stay in the labour market during such downturns. This causes the flow rate from U to N to drop. 



In the regression on the flow rate from N to E, the signs are mostly the same as those for the gross flow, with the exception of bankruptcies. For bankruptcies, the sign is positive and significant at the 10% level, while for the flow this was negative and insignificant.

For the flow rate from E to N, the sign of willingness to buy remains the same, but the signs for vacancies and bankruptcies change from positive to (insignificant) negative. This change in signs likely has to do with the different lag used for vacancies and the fact that this flow does not show much cyclicality.



Overall, our results do not change unexpectedly when using the transition probabilities. For the flow probabilities from N to U and N to E, the results are as expected, except for the sign of bankruptcies in the N to E flow probability. The flow probability from N to U has a different movement over the cycle than the corresponding gross flow, but this is in line with the results from previous studies. Lastly, the flow rate from E to N shows low cyclicality, a result that we also found for the gross flow.



Table 4.20 Regression output for flow probabilities

		Flow probabilities

		UN

		NU

		EN

		NE





		Vacancies

		9.14E-05

		-3.27E-05***

		-9.82E-06

		5.49E-05***



		Willingness to buy

		8.69E-04

		-1.03E-05

		4.50E-05**

		2.35E-04**



		Bankruptcies

		-5.71E-05***

		1.02E-05***

		-1.63E-07

		2.13E-06*



		Adj. R2

		0.68

		0.66

		0.31

		0.64



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level.







[bookmark: _Toc461198851]Different lags

In our analysis, we used the lag with the highest correlation to perform regressions. To check how the lag used affects the results, we perform two sensitivity checks. Firstly, the results of regressions on the total flows with six lags of the output gap or GDP growth as regressors are performed to show how this affects the fit of the model. Secondly, we repeat the analysis with the three labour market indicators using a lag higher or lower for all indicators. 



Performing regressions on the total flows using lags one to six of GDP growth as regressors yields a lower adjusted R-squared than the original specification with one lag for three of the four flows (Table 4.21). For the flows between N and U, the adjusted R-squared is considerably lower. In the original specification, long lags were used in the regressions on these flows, which explains why the R-squared in the current specification with shorter lags is so low. For the flow from N to E, the adjusted R-squared is slightly lower and for the flow from E to N it is higher. Both in the original specification and in the current one, using GDP growth as a regressor yields a low R-squared for most flows; GDP growth does not capture the short-term fluctuations in the labour market flows.



Table 4.21 R2 of regressions on the four main flows using lags 1 to 6 of GDP growth as regressors

		R2 using lags 1 to 6 of GDP growth



		U to N

		N to U

		E to N

		N to E



		Adj. R2

		0.08

		0

		0.23

		0.12







Using the output gap as regressor, the specification with lags one to six results in an adjusted R-squared comparable to the original specification with one lag (Table 4.22). Only for the flow from E to N, the adjusted R-squared drops considerably.



Table 4.22 R2 of regressions on the four main flows using lags 1 to 6 of output gap as regressors

		R2 using lags 1 to 6 of output gap



		U to N

		N to U

		E to N

		N to E



		Adj. R2

		0.32

		0.13

		0.15

		0.36







The second check, using a higher or lower lag for the labour market indicators, does not change the results to a large extent, as can be seen in Tables 4.23 and 4.24. 



Table 4.23 Regression output for total flows using one lag higher

		Lag +1

		U to N

		

		N to U

		

		E to N

		

		N to E

		



		Vacancies

		-0.160***

		(5)

		-0.240*** 

		(7)

		0.022 

		(3)

		0.177*** 

		(12)



		Willingness to buy

		-0.308 

		(6)

		0.154

		(7)

		0.602*** 

		(4)

		0.451

		(7)



		Bankruptcies

		0.023*** 

		(6)

		0.028*

		(7)

		0.012*** 

		(4)

		0.001

		(1)



		Adj. R2

		0.77

		

		0.66

		

		0.37

		

		0.49

		



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 4.24 Regression output for total flows using one lag lower

		Lag -1

		U to N

		

		N to U

		

		E to N

		

		N to E

		



		Vacancies

		-0.043

		(3)

		-0.204***

		(5)

		0.032

		(1)

		0.135*

		(10)



		Willingness to buy

		-0.671**

		(4)

		-0.188

		(5)

		0.476*

		(2)

		0.505

		(5)



		Bankruptcies

		0.034***

		(4)

		0.028**

		(5)

		0.013***

		(2)

		-0.005

		(-1)



		Adj. R2

		0.80

		

		0.68

		

		0.34

		

		0.49

		



		



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Net flows

When investigating labour market state changes, one can choose to look not only at the gross flows, but also at the net flows. These net flows can be defined as the gross flow from state a to state b minus the gross flow from state b to state a. For the total net flows from N to E and N to U, we repeat the analysis from Section 4.3.3. The results from this analysis can be found in Appendix 6.1.



The net flow from N to E is positively correlated with the business cycle, whereas for the net flow from N to U, this correlation is negative. These findings entail that the net flow from N to U drops during economic upswings and rises during downturns. The net flow from N to E moves in the opposite direction as it rises during economic upswings and drops during downturns.



The R-squared of the net flow regressions are lower than those of the gross flows. This is especially true for the net flow from N to U. Moreover, for this flow, the most correlated lags of the indicators diverge more. The lower R-squared and diverging lags are likely caused by the composition of the net flows; they consist of two gross flows that run in opposite directions. Especially the net flow from N to U is comprised of two very cyclical gross flows that partially cancel each other out in the net flow.



Because the gross flows partially cancel each other out, the net flows do not provide as much information on labour market dynamics as the gross flows do. Looking only at the net flows, it is not possible to see which of the underlying gross flows causes a change in the net flow. This makes looking at the gross flows more suitable for analyses where an understanding of the dynamics is important, such as for example in forecasting.



The net flows, however, also provide information that the gross flows cannot provide. While the gross flows give a better understanding of the dynamics, the net flows show us the net change between the labour market states. This is of course also very useful information.



Discussion

The previous comparison of the gross flows with the net flows shows that only analysing the net flows provides far less information about the dynamics of the labour market than the gross flows do. Analysing only the employment, unemployment and non-participation levels would provide even less information about underlying labour market dynamics. Because the gross flows provide more detailed information, they are a very useful tool for understanding these dynamics. 



The use of gross flow data also has its drawbacks. The first of these is that it is not possible to make causal inference with these kinds of macro data. To be able to make causal inferences about the flows, micro data are needed. The second drawback is that the labour market flows cannot be fully aggregated to employment, unemployment and non-participation. This is not possible because, in reality, the system is not closed; individuals flow into the system when they turn 15 and flow out when they turn 75 or when they pass away. In our data, this distortion causes non-participation level to deviate from the results obtained by taking the level of non-participation of the previous period and adding and subtracting the relevant labour market flows. While this distortion is not especially large, it makes it impossible to directly link flows and levels. Because of this, the aggregate of the flow data only approximately corresponds to non-participation level. 

[bookmark: _Toc464243735][bookmark: _Toc477803541]Conclusions

In this chapter, we investigated the link between the business cycle and labour supply by analysing labour market data on levels and flows. The focus on labour market flows enabled us to analyse the dynamics behind the changes in labour supply and the differences in these dynamics between demographic groups. Our analysis shows that cyclical fluctuations have a bigger impact on the gross flows than on the net flows, because the gross flows partially cancel each other out when aggregated. Therefore, we conclude that analysing gross labour market flows provides more information on the labour market dynamics than what is possible with an analysis of the changes in the net labour market flows or levels. Consequently, using data on gross labour market flows may be useful for developing alternative models to check our central forecast.

	

In our analysis, we identified three labour market and consumption indicators that captured more of the dynamics in the flows than the two indicators that measure the business cycle directly (GDP growth and output gap). This is reflected by the higher R-squared in the regressions with the labour market indicators, which indicate that the dynamics in the flows are more directly connected to fluctuations in the labour market and consumers’ willingness to buy than to GDP or the output gap. This result is in line with the theory of the added worker and discouraged worker effects, as well as with empirical findings of earlier studies. 



Of the four flows to and from non-participation, three show clear cyclical movements. The flows between U and N are the most cyclical. These flows have the same development over the business cycle; they drop during economic upswings and rise during downturns. These results correspond with theory and previous research. During economic downturns, the rise of the flow from U to N signifies higher discouragement, while the rise from N to U is caused by a rise in unsuccessful attempts to enter the labour market, due to lower labour demand. 



The flow from N to E moves cyclically as well, but slightly less so than those between N and U. The flow from N to E drops during economic downturns and rises during upswings. The cyclical changes in this flow are caused by successful labour market entries. The least cyclical flow is the one from E to N. The cyclicality of this flow is difficult to interpret. It shows a positive correlation with GDP growth, a negative correlation with the output gap, and no clear pattern in the correlation with the labour market indicators. The lack of a clear cyclical pattern in this flow is in line with the results found in previous research.



All flows are more cyclical for women than for men. This is probably due to the fact that men, on average, are attached more strongly to the labour market. The cyclicality decreases with educational level, which is probably due to the fact that higher educated individuals have a better position on the labour market. The pattern in labour market flows per age group is less clear. A recurring result is that the flows are less cyclical for the higher age group (45–75). 



Separating the flows between N and U by reason for non-participation provided some interesting results, as well. Firstly, contrary to expectations based on previous literature, the flow from U to N does not show higher cyclicality for young people returning to education or for older people retiring than for other groups. Secondly, the flows between U and N not only show considerable cyclicality for the groups that do not participate because they are discouraged from doing so, but also for groups that cite other reasons for non-participation, such as education or housekeeping. The implication of this finding is using survey data on non-participation while only looking at discouragement will lead to underestimation of the total change in the flows.
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[bookmark: _Toc464243741][bookmark: _Toc477803542]Appendix: data used in Chapter 4

All data used in the analysis in Chapter 4 originate form Statistics Netherlands (CBS). The level and flow data are based on a labour force survey with a quarterly frequency (Enquête Beroepsbevolking). Based on that survey, CBS constructs national level and flow data. In our study, both the groups and the flows are seasonally adjusted using the X-13ARIMA-SEATS Seasonal Adjustment Program of the United States Census Bureau.

[bookmark: _Toc477803543]Employment, unemployment and non-participation levels

The data set on labour market levels spans from 2003 Q1 to 2016 Q1 and is available on CBS StatLine. In this data set, the following definitions are used:



· Employed: individuals between 15 and 75 years of age who are in paid employment.

· Unemployed: individuals between 15 and 75 years of age who are not employed but are available for work and have searched for work, recently.

· Not participating: individuals aged between 15 and 75 who are not employed, and are either not available for work and/or have not searched for work, recently.



These data can be divided, on the basis of gender, age and education, into the following sub-groups:



· Total of all individuals

· Men

· Women

· Highest completed education level; Low: primary education, preparatory secondary vocational education (VMBO), first three years of higher general secondary education (HAVO)/pre-university education (VWO) or intermediate secondary vocational education (MBO-1).

· Highest completed education level; Intermediate (medium): more than three years of HAVO/VWO, and MBO 2 to 4

· Highest completed education level; High: higher vocational education (HBO) or University.

· Age 15 to 25

· Age 25 to 45

· Age 45 to 75

[bookmark: _Toc464243743][bookmark: _Toc477803544]Flows

The gross labour market flows between employment, unemployment and non-participation are also available on CBS StatLine. The used data set on the flows spans the period from 2003 Q2 to 2016 Q1. These flows are divided in the same way as the groups.

The data set used for the analysis of the flows for sub-groups based on reasons for non-participation is also provided by CBS, but not available on StatLine. This data set spans the period from 2003 Q3 to 2016 Q1.

In this data set, the following reasons for non-participation are distinguished:



		


		Main groups

		Sub-groups



		1

		Available, did not search

		



		1a

		↳

		Discouraged



		1b

		↳

		Other reasons



		2

		Did search, was not available

		



		3

		Did not search, was not available

		



		3a

		↳

		Willing to work



		3b

		↳

		Not willing or not able to work



		3bi

		

			↳Not available because of family care or 	housekeeping



		3bii

		

			↳Not available because of 			education/study



		3biii

		

			↳Not available because of 			retirement/high age



		3biv

		

			↳Not available because of 			illness/disability



		3bv

		

			↳Not available for 			other reasons
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The source of the indicators is also CBS StatLine. The data set on the indicators is also quarterly and spans the period from 2001 Q1 to 2016 Q1 (except for output gap). The definition of the indicators is as follows:



GDP growth: seasonally corrected volume mutation in real GDP relative to the previous period 



Output gap: the output gap is based on an index of real, seasonally corrected GDP, ranging from 1996 Q1 to 2016 Q1 and with 1996Q1 as the base quarter. Potential GDP is approximated by HP-filtering this index with smoothing parameter λ=1600. The output gap is then defined as (index - hp filtered index)/hp filtered index. The index covers the period from 1996Q1 to 2016Q1, because this longer time period results in a more accurately filtered series. 



Bankruptcies: number of companies and institutions that are declared bankrupt in a given quarter. Seasonally adjusted, using the US X-13ARIMA-SEATS Seasonal Adjustment Program.



Willingness to buy: consumers’ willingness to buy is defined as an index based on three questions about a household’s current financial situation, future financial situation and future purchases of durable goods. The index is the average of the balance of positive and negative answers (as a percentage of the total answers) on each of the three questions. For this study, the index is seasonally adjusted, using the US X-13ARIMA-SEATS Seasonal Adjustment Program.



Vacancies: number of outstanding vacancies in a given quarter, seasonally adjusted.
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[bookmark: _Toc464243746][bookmark: _Toc477803547]Regressions on net flows with labour market indicators

Table 6.1 Correlation of net flows with optimal lag of the indicators. Optimal lag in parentheses.

		Cross-corr. table

		Net NU

		Net NE





		Vacancies

		-0.45 (10)

		0.68 (1)



		Willingness to buy

		-0.25 (0)

		0.36 (3)



		Bankruptcies

		0.56 (10)

		-0.64 (2)







Table 6.2 Regression output for net N to U flow

		Net N to U flow

		Total





		Vacancies (10)

		-0.002



		Willingness to buy (0)

		-0.444***



		Bankruptcies (10)

		0.017**



		Adj. R2

		0.31



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.







Table 6.3 Regression output for net N to E flow

		Net N to E flow

		Total





		Vacancies (1)

		0.249***



		Willingness to buy (3)

		-0.202



		Bankruptcies (2)

		-0.012



		Adj. R2

		0.46



		*, ** and *** indicate the significance of the estimate at a 10%, 5% or 1% level. The lag (in quarters) used is shown in parentheses.
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[bookmark: _Toc477803549]Data on employment, unemployment and non-participation levels

Figure 7.1	Employment, unemployment and non-participation, by group. Including a four-period moving average.
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Figure 7.2	Flow charts for the total population, men and women. Including a four-period moving average.















Figure 7.3	Flow charts, by education level. Including a four-period moving average.



















Figure 7.4	Flow charts, by age group. Including a four-period moving average.
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Figure 7.5	Net flow charts for the total population, men, women, three age groups and three education levels. Including a four-period moving average.















Net flow N to E, intermediate education level

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-3.2402925147012902	-2.283164846374	-4.2511446555449997	-5.9676936745497997	-8.9982375133213903	-9.8494843607766995	-0.97273908637950501	-8.9234049916833893	13.7379482508025	-8.8581344819482002	8.0412297628889995	-8.5977137163262896	-1.5455179032352	8.6732048450540908	2.7480506419141002	12.9872507864568	4.8325286718934004	6.7000159408100997	-3.5861816585908	9.6516993439630792	11.9042425754928	-8.7476170719238109	8.9597250632187908	9.2922800255236897	-18.321899117840601	-11.525019575590999	-9.6009953185417896	-5.1849337183314903	-1.4286372968104899	-10.072384604505	-5.7007523062940901	-13.5774665244258	-5.5132208792890998	-1.4028515984686001	8.8621956945178901	-9.0939922620393894	-1.3766376534729901	-0.89732600705939003	-11.929801654070699	-16.870699092618398	-8.6107494933450894	-8.3523966539999908	-23.161330252362099	-21.547627092633299	-13.889839543350901	-12.531831907653499	-4.3618354610467103	-7.1755629115532997	-21.6560027389121	-29.335254691816601	-19.473112165735898	-8.93936515288609	

x1000



Net flow N to U, intermediate education level

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-5.0928090783883002	-0.635354739232596	7.8911640452862999	-2.2226484042696	-3.8240322539884901	-0.216397574587297	-9.35200622470669	2.9520216192997002	-0.66083035617859998	0.225391107728796	-3.2520677115327001	-6.6063057563300998	-1.3072014900683	-16.752080009734701	-1.3023764481742	-1.9871301503815	-11.031550004076999	0.84664066476099697	-3.3873682813394899	0.364409655429696	1.8355950284944	-2.4197514177457	0.86210542923230005	-5.1158483555122896	-1.09746886535799	-1.212262507363	-4.5111837706380902	-2.3556918200355899	-4.9672641530185002	-10.3740505186906	-7.2389701274886997	-3.2671356262334901	-10.605544250766201	-4.7641608250741996	10.2226296067865	-9.3442114888997008	6.7001255890673903	12.0362822956678	6.6579435736621004	7.7066934150032003	10.5874309628741	-0.28648580416029201	-5.1653259965288898	-2.9960840218539802	-12.1788395682402	-3.1215328065614001	5.6434066148725996	1.1143213068436999	5.7907728827087004	12.597054820456499	-0.23938251430560301	-4.3404856374454903	

x1000



Net flow N to E, high education level

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-12.215692800483099	1.9203868010287	-6.7801985744598001	3.2304833735380001	-1.7793576114231999	2.2366331105589001	-2.6580129804317898	1.3976654116945999	1.7003134902758901	-0.59761827917910104	0.48411181036560003	-6.9769578364108904	-2.45208462966059	4.5882217187111998	11.1978312971554	7.5750525870820997	9.5029725085307994	1.0210399834324899	1.5946821299424001	5.1680061580446903	4.8102891268265999	0.16781634869370099	1.5167738430419899	17.209276402732101	-1.7805243497494001	-5.0080675022872896	-1.8503896543009	-2.9508988030424002	-2.4539194619383999	-0.55982640084290103	-8.8485642790615007	-6.6765288094199899	-10.2951219122473	-4.4605490933964997	-1.6395239481637001	2.7119753908561002	-5.3365658246899903	-1.5800378453117001	-10.7605795035405	-11.489523568616599	-1.6287211336133001	-8.7095005936874994	-1.78575725158	-15.582499117472601	0.35264578471949898	-5.4434761264947999	-2.5864437037110899	-5.7757829380324903	-4.8092041679693898	-9.0967707237414999	-14.3949735066749	-5.2724948718007898	

x1000



Net flow N to U, high education level

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	1.17773589137389	5.4123367692324003	0.99654250920349996	6.9612981964500095E-2	9.0949798378245994	-3.1520739640116902	1.3926985919549999	1.4654359396548899	2.3611167642409998	2.3732466920516	-0.71854532142729899	-1.4636210096824001	-1.6955888053085	-0.98639821858940002	2.5052121443503998	3.3093802034877	2.3151793290385001	0.69211102953469705	2.1843403218425999	-5.1258229776990003	-5.2286943022587904	-3.2292874214673999	-1.0966884592885	4.8404509649014997	-4.6087060912267903	-5.1046644657423998	-8.2948879084491907	-4.7053767882569	6.58304352146979	3.3221213365101998	0.55814300799139704	1.0369546173597	-9.0072093775824893	2.1290294702588	0.69928978249170004	2.4130312510767902	1.1633974805445999	-0.29273582998959902	1.1194262756707001	4.3340971090752998	6.6611788461238	-8.0798692480996595E-2	-6.1886913741392	-5.4441501349857004	-4.8968877366898997	-3.0123872405863001	7.0078340894261997	-5.0005990271021901	-4.4815765019554998	13.0708228872942	6.0515514198200997E-2	-0.55096358699389802	

x1000



Net flow N to E, age 15–25

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	29.1169346068531	40.830897315704597	29.091857830777698	30.314076219073598	31.4669635725669	26.798927523523801	35.393029850054099	31.377569674322402	39.400039204810902	34.238276757252699	37.383691379097698	42.271801551496203	35.6778226404777	41.8320815909968	49.896548676416103	41.842458062855002	46.770793399106502	45.484586722031899	26.4673066201143	34.052277550114397	40.392539073434499	34.009873599625699	42.0142996650806	51.156588321767302	10.8944496628958	28.385364803265102	17.2287633322013	28.732779779515301	26.907188626365699	23.1514045405061	41.400730490931402	28.684338146344398	35.187963947953698	45.794108579882298	46.061403015880899	38.0803368592249	45.785318669581997	41.322002602689501	32.197264192972803	33.546665478098802	29.980164283145299	27.257919738391099	21.571183055708399	12.1824770000822	25.1211987807661	27.178433339322499	33.6984850570718	34.547443890894499	23.167468681031799	19.240514826693499	17.0290469301431	49.617617166927403	

x1000



Net flow N to U, age 15–25

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	11.366476839175901	6.4574500102550996	10.7211024100309	11.5577065340003	9.0688591657631008	14.043171853171	15.1767293799392	12.241250456987601	15.0529842075409	5.7931986884712003	8.7148639094362998	8.0447896225876008	2.4418353078372999	9.4275299258593996	7.6955992462087002	13.050412904058399	3.9546877172555899	11.7800304096184	9.3193764686484002	6.2290991779014	17.289405704846398	8.3566480233007905	5.2252023259639904	16.6898425554194	5.0889465043725002	6.6766339689894902	9.5424739229988003	13.855729973039599	4.98725122982089	3.43601941271679	-7.7177637874296998	-1.2873568041334	12.7124719336843	13.501040840794699	23.005756567319199	16.063685694304102	17.609856660577901	23.171610524818099	22.757615280435601	17.476952547580201	19.0028513555323	23.115196535169702	24.749537282710499	8.9170270725111003	10.570179380364699	15.4902964160895	17.785291722604001	27.939410094605599	32.724717643896497	6.3419963762949898	7.9388919647770901	23.626849614206801	

x1000



Net flow N to E, age 25–45

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	3.48371672764997E-2	5.5110845136100002	-5.54803881736379	6.3108643787596996	2.1591448018679902	8.7808676947745994	2.39208243701529	5.5762101269589897	14.016388226314699	-0.82061574502340295	9.5954734577496001	1.5758152409266	-2.7195273099339001	15.200729095808599	17.460320994092999	13.785212400875	17.6241544292604	9.3711113843469001	2.1981704701212998	24.488445619521499	9.2752768759057993	-2.6330486132861002	5.0754470455013898	2.9355444251286	-5.4130425839324001	-9.1802253453989895	-1.7310622811323899	2.1020522132406998	9.9798659415877005	-5.9245564158216899	-3.9380227380434998	-2.9048364337643	-10.395370035781101	4.3124353396427999	13.7432535679295	1.5900518338806	-4.3742068758921899	2.5388157604896899	-14.012709956012699	-10.3749596322935	7.2611388071160903	-7.1217912058457999	-3.0993563318302	-9.5993891621630905	-5.0617244032665996	5.9521736566850896	-0.79804513464119897	3.9119666905825001	4.3414986412307996	-8.0564954395446904	-3.1721132116975999	7.3319888917456897	

x1000



Net flow N to U, age 25–45

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2.2569342677458901	2.2334144474472	3.0717633648054901	3.9736424833327901	6.2282744497735996	-1.2125163163938999	-0.369942224349806	10.172898932638001	-1.37705448727909	6.3348953351611001	-6.7618123080400903	-6.0077038543792902	-2.7412402881167899	-4.6728782636502997	15.454858339626099	-4.3018208307204002	7.2754844127476996	9.1650168210087894	1.8012828896534001	12.7534549526871	3.42400098205849	0.41629489913659501	12.6379602594423	0.21296610747269501	0.462632426270502	-4.2537007883918996	-5.5476421061998904	-1.13219433311079	-2.7358589796586901	-3.8926576546139899	-3.2961007570745999	-5.8765120511436999	-4.0999353267662997	3.53820073321819	-0.48732786774169701	2.4220207863372001	5.7724270681047898	5.0501593451610898	1.7234620257945901	10.6708827419882	7.0884449670040999	8.9485377041853997	0.73597994229350405	-1.6513036939561001	1.6718414252653999	-6.0423754365661999	15.3071418300432	2.9616762169450999	1.4972291185872899	17.668568024939901	5.5506457405781902	0.47129490985759698	

x1000



Net flow N to E, age 45–75

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-33.315827064753996	-24.229171884699898	-24.382023902439901	-30.322512955569302	-23.010291194057999	-26.1645305417406	-28.9222998489582	-27.391544788269801	-22.7874759665116	-24.017175661981501	-26.404285581028699	-35.264079498149997	-19.437505998868399	-18.043192158696598	-13.7894180168819	-11.758674014493099	-18.0852786376499	-14.779338788553	-13.037961062567099	-8.6384570768663007	-7.2876166532379001	-15.056122337043499	-14.0896010659942	-5.2454518029073904	-24.553424446294599	-33.023012022399797	-30.0594799409144	-26.491403240905999	-20.344950993966499	-9.6275431527221897	-26.269862395659501	-35.151099024685301	-28.298136878154398	-25.476271982470301	-19.495747712335401	-21.003416173128699	-28.525394550330699	-28.8174956508492	-28.680536695026699	-23.045492191057399	-42.919163729199099	-24.227036872275502	-34.6173016356503	-31.564184600425101	-22.633865126820101	-27.923279855816599	-29.965753848333499	-33.8170278886437	-44.495661137840699	-41.120019343287801	-49.357596438620803	-42.9341081192903	

x1000



Net flow N to U, age 45–75

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-11.0457685055725	1.4915667108721899	-11.7932824651316	-9.6804780037589904	-6.0697465698636996	-10.649146415458	-9.6025982932851903	-12.0718994263953	-6.7382483091963996	-10.725324723892401	-4.6285589368088997	-14.5775149636805	-19.1218822521414	-13.288156647623399	-17.039407995941801	-4.9053105849587997	-16.535781197393099	-12.969959935870399	-4.3447054638943001	-18.664732555571199	-15.2112182284094	-13.962536721065501	-20.317717404148599	-9.6142563764383908	-4.3945712099683902	-10.448686640471699	-15.1446925480394	-18.8296310345868	-10.6694673415828	-3.6315643221282898	-2.70094986652279	-3.3044877083166	-25.869667329950801	-9.6101800305640008	2.4554521562791001	-5.8692399946956	-7.0122369863310903	-11.638669578833801	-8.2364278316597002	-2.3173055538342999	-3.8542325197049001	-13.6575017205307	-23.364831167303802	-13.882709160658299	-22.240845365163999	-16.483817275162501	-13.935823543873299	-11.4723027083933	-8.9343164926377998	0.85751982501820101	-2.3567989475773898	-23.910320633238001	

x1000



E, total population	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	7771	7782	7809	7770	7719	7754	7793	7777	7739	7812	7856	7866	7845	7905	7977	8027	8052	8156	8227	8241	8269	8359	8400	8406	8399	8390	8360	8296	8228	8279	8305	8299	8232	8259	8301	8327	8283	8327	8368	8341	8259	8273	8280	8254	8146	8190	8251	8270	8235	8296	8332	8311	8287	

x1000



U, total population	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	389	385	389	418	480	474	444	466	528	497	463	466	483	425	383	386	408	352	329	330	351	320	292	309	364	368	378	414	471	434	415	421	451	412	414	460	512	500	504	547	631	633	651	672	721	668	620	630	664	615	586	591	604	

x1000



N, total population	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	3941	3944	3923	3944	3943	3923	3923	3926	3911	3877	3874	3870	3882	3887	3864	3819	3780	3743	3707	3703	3669	3628	3633	3628	3593	3609	3639	3677	3699	3694	3697	3707	3754	3776	3743	3680	3693	3696	3686	3704	3727	3724	3713	3733	3798	3807	3794	3764	3770	3769	3773	3799	3830	

x1000



E, men	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	4404	4408	4407	4377	4348	4357	4374	4359	4346	4378	4390	4385	4373	4403	4444	4462	4481	4518	4545	4535	4558	4605	4621	4610	4598	4588	4566	4525	4479	4495	4505	4488	4444	4449	4483	4487	4470	4492	4507	4484	4439	4445	4451	4442	4408	4438	4462	4460	4438	4461	4485	4476	4464	

x1000



E, women	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	3366	3374	3402	3393	3371	3397	3418	3417	3392	3434	3466	3481	3472	3502	3533	3565	3571	3638	3682	3706	3711	3754	3778	3795	3800	3802	3794	3771	3749	3784	3801	3811	3788	3810	3818	3840	3813	3835	3862	3857	3820	3828	3830	3811	3738	3752	3788	3810	3797	3836	3847	3835	3823	

x1000



U, men	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	186	191	196	209	245	239	221	227	258	240	218	215	223	192	170	166	175	154	143	145	158	143	128	137	173	178	186	200	234	213	204	201	224	209	205	225	256	251	254	280	336	341	348	357	379	347	321	324	340	315	299	297	304	

x1000



U, women	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	203	194	193	209	235	235	223	239	269	257	246	252	260	233	212	219	233	198	186	185	193	177	164	171	191	190	192	214	237	221	211	221	227	203	208	235	256	249	249	267	295	292	303	315	342	321	299	306	323	300	287	294	300	

x1000



N, men	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	1483	1479	1479	1500	1498	1498	1502	1514	1499	1490	1503	1514	1521	1525	1508	1498	1474	1463	1453	1467	1438	1415	1423	1434	1417	1426	1443	1474	1490	1499	1503	1527	1552	1566	1540	1521	1519	1523	1523	1540	1543	1538	1532	1538	1553	1553	1552	1549	1556	1563	1560	1575	1590	

x1000



N, women	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	2457	2466	2444	2444	2445	2425	2421	2412	2412	2387	2372	2356	2361	2362	2356	2321	2306	2280	2254	2236	2231	2213	2210	2194	2176	2183	2196	2203	2209	2195	2194	2181	2202	2210	2202	2159	2175	2174	2163	2163	2184	2186	2181	2195	2246	2254	2242	2215	2215	2206	2213	2225	2240	

x1000



E, age 15–25

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	1182	1201	1222	1177	1139	1155	1176	1137	1117	1149	1178	1153	1135	1168	1209	1191	1185	1229	1272	1251	1240	1274	1302	1270	1256	1268	1274	1226	1196	1219	1245	1212	1194	1228	1262	1243	1210	1233	1263	1238	1208	1234	1244	1216	1170	1194	1229	1217	1218	1256	1270	1235	1215	

x1000



E, age 25–45

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	4029	4020	4006	4000	3970	3971	3969	3961	3922	3934	3929	3945	3937	3937	3940	3957	3941	3958	3952	3957	3951	3966	3958	3955	3923	3888	3852	3826	3780	3775	3762	3768	3725	3694	3669	3678	3651	3646	3650	3650	3593	3575	3558	3553	3501	3502	3498	3507	3468	3463	3468	3476	3452	

x1000



E, age 45–75

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	2559	2561	2581	2593	2610	2628	2647	2680	2700	2729	2749	2767	2773	2800	2828	2879	2926	2969	3003	3033	3078	3119	3139	3180	3219	3234	3234	3244	3252	3285	3299	3319	3314	3336	3370	3406	3422	3448	3455	3453	3458	3464	3478	3485	3475	3494	3524	3546	3549	3578	3594	3601	3620	

x1000



U, age 15–25

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	129	129	132	134	151	150	145	149	164	157	150	147	150	127	123	124	136	126	128	120	127	121	114	116	137	139	144	151	165	153	146	143	142	126	135	144	168	158	162	167	185	179	190	189	196	176	168	161	164	155	158	154	165	

x1000



U, age 25–45

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	166	163	163	177	208	200	181	191	226	206	185	184	189	163	134	137	145	114	101	105	113	95	85	97	120	125	129	147	169	149	138	143	155	139	139	163	179	177	179	198	236	237	240	248	270	241	213	221	236	209	189	187	192	

x1000



U, age 45–75

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	94	93	94	107	122	124	119	126	138	134	128	135	144	135	126	125	127	113	100	105	111	105	93	96	107	105	105	117	137	133	130	136	154	146	140	152	165	165	162	182	210	217	221	235	254	251	239	247	263	251	240	249	248	

x1000



N, age 15–25

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	607	590	568	613	637	623	609	646	653	630	609	639	656	649	613	633	629	600	559	593	603	580	565	601	599	589	581	625	643	634	616	654	674	655	614	624	636	629	601	626	643	626	606	638	679	675	649	668	664	637	622	661	674	

x1000



N, age 25–45

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	694	693	694	672	657	647	650	632	620	612	621	590	576	582	589	550	540	537	538	511	493	481	484	460	452	464	477	466	473	482	491	464	481	514	526	480	486	495	491	474	490	497	502	489	503	509	519	479	487	510	514	498	514	

x1000



N, age 45–75

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	2639	2661	2661	2659	2650	2653	2664	2647	2637	2635	2644	2641	2650	2656	2662	2636	2611	2606	2609	2599	2573	2566	2584	2567	2542	2556	2581	2585	2583	2577	2590	2589	2599	2607	2603	2576	2571	2572	2595	2604	2593	2601	2605	2606	2617	2623	2626	2617	2619	2622	2637	2640	2642	

x1000



E, low education level	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	2281	2258	2231	2164	2138	2137	2117	2057	2048	2076	2050	2045	2015	2062	2047	2075	2073	2086	2073	2078	2111	2161	2164	2170	2151	2171	2088	2045	1995	2021	2011	2066	2065	2117	2063	2058	2026	2037	2011	1998	1805	1824	1824	1814	1772	1780	1751	1769	1778	1799	1773	1763	1752	

x1000



E, intermediate education level

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	3428	3455	3457	3420	3351	3328	3370	3370	3363	3383	3445	3442	3436	3459	3501	3508	3536	3572	3626	3596	3563	3570	3597	3589	3590	3560	3575	3520	3504	3477	3531	3474	3448	3445	3491	3494	3460	3478	3522	3497	3503	3508	3518	3494	3461	3479	3556	3509	3452	3480	3537	3510	3484	

x1000



E, high education level	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	1999	2022	2070	2134	2158	2209	2228	2275	2259	2284	2295	2312	2326	2314	2352	2358	2366	2420	2452	2483	2520	2559	2575	2587	2598	2594	2629	2661	2664	2719	2696	2680	2647	2626	2675	2703	2725	2743	2765	2745	2807	2800	2795	2811	2809	2846	2876	2925	2934	2943	2948	2967	2962	

x1000



U, low education level	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	179	175	171	178	209	205	176	196	229	216	187	194	205	177	161	169	174	160	135	143	156	147	124	135	152	157	155	166	197	178	178	175	180	167	168	186	210	211	203	209	226	224	232	242	270	252	228	230	254	235	201	210	216	

x1000



U, intermediate education level

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	141	141	140	159	180	180	174	179	203	189	183	181	188	165	151	151	165	130	136	126	131	118	109	110	140	134	142	165	182	169	150	158	174	156	155	179	203	192	193	228	271	281	273	283	309	290	264	276	282	261	257	255	263	

x1000



U, high education level	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	62	66	75	75	82	80	88	84	87	84	88	85	81	75	64	59	64	57	54	56	59	50	55	59	66	71	73	75	86	79	83	84	90	84	85	87	94	90	102	103	118	112	130	129	132	116	121	116	122	113	121	118	119	

x1000



N, low education level	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	2261	2252	2195	2225	2189	2160	2102	2132	2128	2107	2059	2060	2066	2068	2041	2024	2035	1987	1924	1910	1936	1933	1899	1911	1912	1909	1881	1919	1935	1920	1889	1937	1971	1980	1905	1890	1920	1908	1877	1867	1806	1779	1762	1809	1867	1856	1818	1825	1845	1818	1796	1820	1848	

x1000



N, intermediate education level

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	1236	1237	1265	1249	1249	1242	1261	1248	1235	1230	1257	1269	1266	1262	1253	1256	1210	1219	1222	1237	1196	1162	1178	1165	1137	1137	1163	1185	1185	1210	1221	1197	1200	1218	1242	1214	1198	1189	1184	1223	1283	1298	1290	1296	1276	1304	1325	1305	1283	1290	1289	1291	1287	

x1000



N, high education level	

2003 Q1	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	423	439	448	454	477	487	519	505	506	496	512	505	511	519	534	505	502	504	528	522	513	509	535	533	528	544	573	553	557	545	559	546	556	556	571	555	548	576	598	559	547	558	567	539	574	581	588	572	578	590	619	620	612	

x1000



E to N, total population

E to N, total population	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	154	176	203	173	145	168	178	158	129	171	176	169	143	167	172	153	134	173	193	159	150	189	197	169	175	202	208	191	155	190	191	194	166	185	183	187	153	179	197	181	147	170	190	194	149	177	193	182	153	202	207	178	x1000





N to E, total population	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	170	214	185	158	177	192	173	148	178	195	183	157	176	218	212	180	200	223	196	192	213	216	217	197	178	198	185	173	192	209	196	157	183	226	221	172	183	212	185	147	161	183	168	132	170	200	189	150	161	189	167	155	x1000



E to N, women

E to N, women	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	83	82	104	87	71	83	90	76	66	89	86	81	76	86	85	80	71	94	101	92	83	100	98	82	86	103	102	94	71	102	96	104	82	97	94	98	83	90	95	93	79	87	102	98	74	91	98	93	85	106	102	92	x1000



N to E, women

N to E, women	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	90	116	97	84	93	99	96	75	90	105	97	85	91	115	112	102	112	122	108	101	115	126	121	106	95	105	104	94	94	105	104	81	100	119	123	91	89	110	89	74	76	98	86	69	86	104	101	74	88	91	89	76	x1000



E to N, men

E to N, men	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	71	93	99	86	74	85	88	82	63	83	90	88	67	80	87	73	64	79	92	67	67	90	99	87	89	99	106	97	84	88	94	91	84	88	89	89	70	89	102	88	68	83	89	96	75	86	94	89	68	96	106	86	x1000



N to E, men

N to E, men	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	80	99	88	74	83	92	77	73	88	90	87	72	85	103	99	78	88	101	88	91	98	90	96	91	83	92	80	78	99	104	91	76	84	108	98	81	94	103	96	73	85	85	82	62	84	96	88	76	72	99	78	79	x1000





U to N, total population	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	153	151	136	140	163	164	150	150	173	169	158	152	167	155	138	135	154	141	125	122	132	129	119	109	132	135	136	137	159	156	152	149	164	149	135	146	158	162	157	164	186	181	185	188	205	201	177	167	181	178	174	178	x1000





N to U, total population	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	145	144	144	166	160	150	160	183	166	155	164	160	136	134	151	156	136	138	137	138	128	116	121	130	123	119	132	144	137	144	147	150	134	151	170	169	160	174	186	199	188	194	201	191	175	190	210	198	186	198	199	191	x1000



U to N, women

U to N, women	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	81	74	77	76	87	93	79	83	99	101	80	85	90	88	70	80	83	78	71	68	74	67	60	58	69	69	62	68	78	86	89	81	91	88	71	77	84	83	81	77	95	98	99	97	122	100	87	97	98	93	92	95	x1000



N to U, women

N to U, women	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	76	79	83	95	92	86	93	106	95	90	99	93	75	76	92	93	85	80	82	83	71	66	69	66	70	64	69	81	74	81	82	82	76	77	95	93	82	97	101	108	103	106	109	107	92	106	113	111	91	115	110	99	x1000



U to N, men

U to N, men	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	73	78	59	64	75	71	70	67	74	68	78	67	77	67	68	55	71	64	54	55	59	62	59	51	63	66	74	69	81	70	63	68	72	61	64	69	74	79	76	87	92	84	87	91	83	101	90	70	83	85	82	84	x1000



N to U, men

N to U, men	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	68	65	61	71	68	64	67	77	72	65	65	67	61	59	60	64	51	58	55	55	57	49	52	64	53	55	63	63	63	64	65	68	58	74	75	76	78	77	84	92	85	88	92	84	83	85	98	87	95	82	90	92	x1000



E to N, low education level

E to N, low education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	65	77	95	76	60	60	76	60	58	65	78	65	58	66	78	63	54	65	83	65	67	71	91	75	74	81	93	81	63	70	78	85	68	67	73	70	62	68	76	59	60	57	72	70	52	55	75	69	58	69	78	65	x1000



N to E, low education level

N to E, low education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	84	109	88	77	91	88	73	69	85	97	77	78	87	102	97	79	100	108	86	91	110	105	98	86	91	94	79	78	99	99	94	78	93	107	96	80	92	94	85	68	76	74	73	61	79	86	78	68	84	88	72	72	x1000



E to N, intermediate education level

E to N, medium education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	60	73	78	68	61	74	70	71	49	70	70	70	57	66	72	64	60	69	80	66	58	82	73	68	72	79	83	76	64	76	79	73	66	74	74	80	60	69	82	81	58	68	86	81	67	78	84	73	64	85	87	72	x1000



N to E, intermediate education level

N to E, medium education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	65	77	68	54	60	70	63	55	68	67	71	56	61	83	67	72	69	84	68	72	72	81	75	73	58	75	67	65	65	75	68	52	64	85	78	60	62	82	63	53	54	73	54	49	59	81	70	55	49	69	57	53	x1000



E to N, high education level

E to N, high education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	28	26	28	27	23	33	30	25	20	35	25	33	27	32	22	23	18	36	28	26	23	35	30	24	28	41	30	34	28	41	32	36	32	42	35	33	30	41	37	40	26	44	31	40	29	43	32	40	29	46	41	41	x1000



N to E, high education level

N to E, high education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	19	25	27	25	23	31	35	22	23	29	33	22	27	31	43	26	28	30	39	27	29	28	42	36	28	28	38	27	27	33	32	25	24	31	45	30	26	34	36	23	25	30	39	19	30	33	39	27	26	32	36	28	x1000



U to N, low education level

U to N, low education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	73	74	70	62	81	70	64	67	83	76	73	72	80	65	62	60	73	63	54	53	59	56	55	46	64	59	59	61	76	76	79	78	71	67	62	67	76	77	72	72	77	74	79	84	82	84	79	66	76	76	73	73	x1000



N to U, low education level

N to U, low education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	73	68	62	84	80	65	74	88	83	66	77	79	60	68	69	76	72	66	63	66	62	53	55	62	65	54	63	69	59	76	74	74	68	77	78	92	77	84	83	83	75	92	97	89	82	84	91	91	90	75	89	83	x1000



U to N, intermediate education level

U to N, medium education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	56	54	46	51	60	61	61	57	62	64	58	54	55	62	57	56	58	55	55	48	45	48	42	43	46	48	52	51	60	55	52	47	62	58	49	57	58	56	61	65	76	76	75	71	87	79	71	69	70	75	70	75	x1000



N to U, intermediate education level

N to U, medium education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	47	51	56	53	52	58	54	65	57	61	57	52	50	42	58	59	44	52	54	53	44	42	45	42	42	43	50	54	51	41	47	49	47	49	62	54	60	63	71	81	80	70	74	76	68	70	81	78	70	81	74	79	x1000



U to N, high education level

U to N, high education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	23	22	20	26	20	31	24	23	26	25	26	25	28	25	18	17	19	22	15	21	27	25	20	20	20	26	23	22	21	24	21	23	29	23	24	18	24	27	24	25	30	27	28	27	32	35	24	31	34	25	29	28	x1000



N to U, high education level

N to U, high education level	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	22	25	24	28	27	25	29	26	26	25	29	25	24	22	23	21	20	21	19	17	20	20	21	26	14	19	17	19	25	26	24	26	17	24	28	22	21	26	29	31	30	27	26	23	21	33	36	27	23	40	34	28	x1000



E to N, age 15–25

E to N, age 15-25	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	56	80	107	65	52	81	92	60	51	77	92	58	55	78	98	65	55	77	108	74	65	91	108	69	70	85	112	71	66	89	100	77	63	80	98	76	52	76	93	68	52	74	96	76	57	79	101	71	59	84	94	65	x1000



N to E, age 15–25

N to E, age 15-25	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	103	143	105	87	100	127	100	83	107	131	102	90	109	141	118	97	120	143	104	99	126	145	120	108	102	131	101	90	112	130	117	94	116	147	122	99	112	138	105	87	97	119	97	76	99	125	113	90	100	121	91	97	x1000



E to N, age 25–45

E to N, age 25-45	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	41	46	42	43	41	37	33	38	29	42	31	41	41	41	33	39	30	45	45	33	40	43	39	47	45	50	39	48	32	47	33	42	43	36	29	41	36	38	44	51	27	42	34	46	37	36	32	37	27	44	42	36	x1000



N to E, age 25–45

N to E, age 25-45	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	42	47	45	44	44	42	43	39	43	37	49	38	39	51	61	48	47	49	59	53	49	36	55	44	40	37	47	43	42	38	37	32	34	39	52	34	33	40	39	30	35	35	39	26	34	43	39	30	33	37	48	32	x1000



E to N, age 45–75

E to N, age 45-75	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	56	50	53	65	53	50	53	60	49	53	53	71	46	47	41	50	49	50	41	51	45	55	49	53	60	67	57	72	58	55	58	75	60	69	56	70	64	65	60	62	68	54	60	71	55	61	59	74	67	75	71	78	x1000



N to E, age 45–75

N to E, age 45-75	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	25	25	35	27	32	23	30	26	28	27	33	29	28	26	33	35	32	31	34	40	38	35	43	45	36	30	36	39	38	42	42	31	33	41	47	39	38	34	41	30	29	28	33	30	36	31	36	31	27	32	28	26	x1000



U to N, age 15–25

U to N, age 15-25	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	44	44	45	44	53	49	52	47	53	52	54	47	48	42	49	41	50	38	47	40	38	38	43	30	47	42	47	46	53	59	68	61	48	54	55	58	56	55	59	60	58	61	66	70	68	65	68	53	52	63	68	54	

x1000



N to U, age 15–25

N to U, age 15-25	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	54	50	50	64	60	63	60	68	66	59	55	63	49	53	49	61	53	52	48	52	55	49	41	51	52	52	49	64	58	67	53	62	60	73	72	75	72	85	77	77	75	92	86	78	77	88	81	80	82	76	71	77	

x1000



U to N, age 25–45

U to N, age 25-45	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	64	60	47	52	61	66	55	54	72	67	61	54	56	57	38	47	47	46	38	30	38	36	25	34	43	46	41	41	52	48	37	44	50	43	39	41	46	46	47	48	62	49	53	58	59	60	45	53	58	46	46	52	

x1000



N to U, age 25–45

N to U, age 25-45	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	57	52	60	65	58	54	66	74	60	62	67	56	45	44	63	49	47	48	48	47	36	32	43	38	38	37	42	44	43	40	39	42	40	43	44	47	46	48	55	63	61	55	61	60	53	52	67	59	52	61	58	55	

x1000



U to N, age 45–75

U to N, age 45-75	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	46	47	43	44	49	49	42	49	49	50	44	52	63	56	52	47	56	57	40	53	57	55	51	46	42	46	48	50	54	49	48	44	66	52	42	47	57	60	51	55	66	71	67	60	78	76	64	61	71	69	60	73	

x1000



N to U, age 45–75

N to U, age 45-75	2003 Q2	2003 Q3	2003 Q4	2004 Q1	2004 Q2	2004 Q3	2004 Q4	2005 Q1	2005 Q2	2005 Q3	2005 Q4	2006 Q1	2006 Q2	2006 Q3	2006 Q4	2007 Q1	2007 Q2	2007 Q3	2007 Q4	2008 Q1	2008 Q2	2008 Q3	2008 Q4	2009 Q1	2009 Q2	2009 Q3	2009 Q4	2010 Q1	2010 Q2	2010 Q3	2010 Q4	2011 Q1	2011 Q2	2011 Q3	2011 Q4	2012 Q1	2012 Q2	2012 Q3	2012 Q4	2013 Q1	2013 Q2	2013 Q3	2013 Q4	2014 Q1	2014 Q2	2014 Q3	2014 Q4	2015 Q1	2015 Q2	2015 Q3	2015 Q4	2016 Q1	34	42	34	38	42	33	35	41	41	34	42	42	41	37	39	47	36	38	40	39	37	35	37	41	33	30	40	36	37	38	55	46	33	35	54	47	42	40	53	60	52	48	55	54	45	50	62	58	51	60	70	59	

x1000



Net flow N to E, total population

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-9.6243728603209799	21.540049923661002	-0.42471721876398699	7.5534003125440004	8.3022312282880009	9.7025885316149907	10.494846653758	10.113377849552901	28.164541279258	11.027030240469999	21.362721910028899	7.89270860987898	10.340331538599999	37.165472263132003	52.577760164902998	47.993986041200003	46.797056874553	37.475790450637	15.3721537009539	55.0354458338999	43.842514457257003	15.615546872366	29.721951671645002	52.037406257965998	-18.754360053833999	-14.437231218747	-14.592130861457999	7.1501952513030096	20.299936912444	4.5034150933300001	9.4633068237299902	-8.8655621175489898	-1.52528579468	21.7947840464549	39.442544116855998	19.695234994223	12.878433295355901	12.220093083889999	-7.1297280298129797	-0.87861597736099295	-4.43246196331802	-6.3684282188700001	-14.979002703322999	-30.433591391852001	1.7234057161509999	0.68586149217901404	4.0399672112079896	1.70628387052599	-13.151257867146001	-33.898092140221898	-29.0264415827649	11.099251462926899	

x1000



Net flow N to U, total population

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	4.7112496625869902	8.6045987995799997	-0.77969051085199204	5.7903915616620001	11.3331814904809	2.0537057212379999	0.10906222820898299	11.3149109518719	8.56684860718598	1.8565631298129901	-4.3236721398120004	-11.954927458344001	-16.235297783398	-7.8600855371259897	4.08401841385301	2.9860617220110099	-4.0129284663950102	8.7833206569279891	4.2991660895220001	0.41045182051899998	8.7515381120519802	-4.1368073007939898	-5.0315493735150003	7.7394787566909997	3.7223571799680002	-8.1850406668489892	-11.800717616964899	-7.5286091432439797	-6.6443003557229998	-4.2483436162870003	-14.152388028341999	-12.918747390696	-14.041455891069001	8.4773333148920003	24.999336701556899	10.015142432513899	19.732885841592999	17.863322810705899	16.604893720772001	22.1526098828569	22.9413764511099	18.6895716104809	1.4734363146889899	-9.4657085646850003	-9.1992483584899905	-5.2049946388799802	18.275035011187999	19.949154469192901	24.980750316900998	25.101138007427998	10.958790146565001	1.67716843905401	

x1000



Net flow N to E, men

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-5.68675478703301	-1.02553268613058	-1.34805665502631	-0.101303741299091	-6.1497513416951897	0.43387372867149998	-2.0557531600262	1.86489883347819	12.4145198060067	0.75208579375750095	6.3398334089038997	-6.0977102539156904	5.4555803736515003	15.309116807817199	20.930169482942301	14.9639412316339	13.186660660550601	14.3365938163547	5.0059638202294101	35.312946422218303	21.271478676138699	-6.4356389467688997	5.4732567217715999	15.675525464593299	-17.631581936951701	-13.970008967656501	-17.567774620605501	-8.2932776852340009	4.4498357894294998	7.0868416848160001	3.3647776416773998	-2.6802709684609001	-11.4025333882342	10.1127599468754	14.696486945035099	6.8370600274879001	12.910897975719401	4.4897314899167897	0.76249700912859397	0.370155521343491	4.2274741867251997	-5.5915170361422	-0.87127073309349601	-19.0125220157557	-6.7228039020227	1.6539300704391999	0.51849056619629097	4.6844459630672004	-11.114602851015499	-5.1388263256128104	-20.1117955481539	11.367864214788501	

x1000



Net flow N to U, men

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-0.80746083247321099	-10.6738092710993	5.2173728525914997	-3.4263115790718	-2.2179912308479999	-4.5662481378088904	0.160689214615402	-1.1255477578516999	3.0587196156226999	-0.21416760775079499	-10.344932101641101	-10.607335441338099	-10.346019095704699	-5.3883953532673896	-6.2032975869379996	-0.14907647648969599	-14.585881483553401	-3.3451353240950898	1.8622648110263	-8.2452563346706995	3.2301872430179999	-10.8161496903847	-7.2829551416892997	5.8307943557759003	-4.5213283058318998	-8.6435679677799993	-13.161658522071701	-12.3694941434669	-11.1346029079464	-3.9416528349973001	-1.07050542218519	-4.4188293155471996	-8.4749470390688995	15.2487933453856	6.8425954340489996	3.8220835173802001	9.4497709055222998	0.33834238729119198	2.60632761903309	2.58200349172319	-1.7679534281063101	7.2931076140464999	-1.4172118785018	-8.6544135952877994	4.0699967845749097	-12.3456175541105	1.45269312395429	15.798189883259599	15.5167225233554	0.86979395822399397	2.0095941120287999	6.5473943304507998	

x1000



Net flow N to E, women

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	-3.3280609359905	25.871550097274699	4.9598482782101799E-2	6.1498934850890903	13.742507396161299	9.8741382817368901	11.8223520342027	6.93882523526079	16.369276136571798	10.322276792275201	16.043361086527799	12.393627122951999	6.1860539567816	23.143526330075201	30.886367435215998	31.5188847797187	34.328464715675302	22.876912565145801	10.3257484271188	18.9043617675954	24.3362946911734	21.341754438933101	23.362526089439498	36.206243684459501	0.75132950954988997	-1.4802410564024999	1.4722556335622901	13.5431856993608	17.7125289932603	-2.4191196480971899	6.2444722758158901	-8.1625508281597003	12.074887150695	12.577837819809	25.802614674516899	11.678189807363999	-1.36483225476139	9.6840833914811899	-6.2873947829438004	-1.7249056807654799	-11.3427898206074	1.02305605570708	-14.5028142501014	-12.139221557230099	4.3458665635065001	1.9791545898164999	4.2888288127734997	-1.5320354890943899	-6.6075608021848904	-24.2293295286674	-10.3403494833456	1.9526438639360999	

x1000



Net flow N to U, women

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2.9449561681920899	16.2823208017005	-4.1767018585538898	7.9239583063787	14.083082357991399	5.82866281444179	3.5804939731840899	10.9143374765888	6.0926311286861896	2.0337922005013902	8.6617638963841994	-3.0303585185427901	-6.0776592623263896	-1.7385441021584001	13.328531457290801	2.5692841403568001	11.0976494059807	10.6902500383685	3.49696969896869	6.0638015500510898	4.9377261871245901	5.3739963781426896	3.3905194135642902	0.83184132909849495	8.6842538049663798	0.44666546186390099	2.00646548642559	4.3790665313782	4.5987648236409999	1.1829413579296899	-13.469476060635699	-8.4350755211868993	-4.6208654130390903	-5.9618191719103004	17.636639083400699	6.6083889794055803	9.53554011961109	18.130459661426599	12.293459840010399	21.578156538070299	23.6263034224074	10.888561516524399	0.85863025374800295	-8.8587163412995495E-2	-12.276578710517001	7.6471164875723003	16.930511405134698	4.2255281732599999	9.4854868586182004	22.570804924716501	9.0443706986290096	-5.1520469172469996	

x1000



Net flow N to E, low education level

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	6.1069199143523996	16.3401690886359	13.9175902599056	8.7888756978510898	18.2281496920683	15.8857532365535	13.7905159281185	15.8657573691679	14.751925905108999	19.2271588696977	15.995913693108401	20.5014648574376	17.0445488894368	23.0760188877255	36.240293336622997	23.933409545893699	34.3341540271052	30.019711561123302	19.108396408805302	36.1252855231333	29.5220398287343	21.536411131312398	22.843281167932101	21.7266385740168	3.6026880635641998	1.3595002967684	-0.27195058210159501	8.3965531524102897	23.841419205775601	17.2537595621225	26.603380320101898	6.5827785698330104	11.9704931006897	27.571803836332801	31.9663218877891	25.0309797055553	17.207526578590699	14.2330677514654	17.8599372279722	22.6713321550267	3.6170418861456	7.1896441102901996	9.3751620628378998	4.78850826686989	15.456030708393	20.018453928031899	11.8096126311468	14.2690333908296	12.9252325640169	6.7066758565003104	3.3835736662889899	22.865809020593499	

x1000



Net flow N to U, low education level

2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	5.5987442545155996	2.9609565423588	-11.027892514577401	9.72202949190401	5.6351387928638896	3.0076990462093098	7.66020881055909	8.4070002765826892	6.9536520539575903	-2.5860298792268899	0.98159535565179101	-4.34284150929789	-12.739471684396801	9.6807230862669904	4.3506744227701901	6.4845796537837996	5.7729172296715001	7.8774990302777903	6.8246461570703998	5.4767293205304899	8.9987117068934008	-0.49349053012299698	-2.0702724078385999	9.8001803539036896	8.0978342084314008	-3.6359607693677001	1.9091824659141901	1.4146186494148001	-8.7373767788806997	0.604519313874604	-8.1841935477399996	-10.3807973576144	5.89689883116879	9.6182171135125003	12.9490444644092	19.171050718300702	10.9012525657698	6.2598478500609902	6.9575307775630897	6.5233214800838999	7.1987768887643	17.611199981793	12.675427087424101	0.77227340160079905	9.45048429972619	0.25962311558389201	6.3350981391105901	21.521197828239998	23.801152720431801	-0.65988980373079098	10.2792539365319	6.9735827289587	

x1000
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