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Presenter
Presentation Notes
This presentation is about modelling educational attainment.

It focuses on stocks of those in the population or labour force who have acquired qualifications at different levels

The approach will focus on each of the EU 27 countries (plus N & Sw) using a similar method and common data set
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Educational attainment: some 
theoretical considerations

• Individual level: Human Capital Theory, 
Screening, Credentialism 

• Aggregate level: GDP growth etc. 
• Supply side variables: gender, age, ethnic 

group, parents’ education, family income, 
parent’s occupation, social status

Presenter
Presentation Notes
I will start with some theory underlining educational attainment. 

At individual level, there are several variables that can help to explain individual’s level of education.  

First of all, from a HCT perspective, future earnings of particular levels of education can explain educational attainment. Similar to that, future employment prospects can be an additional motive for individuals acquiring education.

A number of these variables have to do with the personal attributes of the individuals, such as gender, age group and ethnicity. 

However, the attributes that seem to have the most important impact are these related to the household. Such variables are: family income, social status, parents level of education and parents occupation

At aggregate level, there are several factors  that might be expected to  influence the level of education in a country, such as the level of GDP growth (or its growth rate), returns to education, wage level,  and so on. However, for some of these variable there is not clear causal link. For example, it is not clear whether GDP growth results in more education or more education leads to GDP growth.
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Classification of educational level: 
ISCED

• Level 0: Pre-Primary Education;
• Level 1: Primary Education or First Stage of Basic 

Education;
• Level 2: Lower Secondary or Second Stage of 

Basic Education;
• Level 3: Upper Secondary Education;
• Level 4: Post – Secondary, Non-Tertiary 

Education;
• Level 5: First Stage of Tertiary Education (not leading 

directly to research qualification);
• Level 6: Second Stage of Tertiary Education 

(leading to research qualification)

Presenter
Presentation Notes
This is the classification of educational level that we are using for the project. This is the International Standard Classification of Education.

At aggregate level it has 7 categories: 
There are two levels of primary education or below, two levels of secondary education, a level of post secondary but not tertiary education, and two levels of tertiary education , the second leading to a research qualification. 
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Data used: EU LFS micro data

• General characteristics (age-group, gender)
• Labour market activity 
• Information on first job 
• Information on flexible working patterns 
• Information on second job 
• Information on previous employment 
• Methods of looking for a job 
• Education

Presenter
Presentation Notes
The data that we will be using for this part of the project come from Eurostat’s European Labour Force Survey. Our dataset covers EU-27.

The analysis of the data set focuses on individual cases

This slide summarises the main areas of information that are included in the data:
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Level of education in EU LFS micro-data

• ISCED 1D: aggregate level:
– (high, medium, and low)

• ISCED 2D: detailed level 
– (7 levels of education)

Presenter
Presentation Notes
Now regarding the education level there are two main variables available in the LFS  data set.

Isced1 is the most aggregate one, and distinguishes 3 levels of education, high, medium and low

Isced2d is more detailed and distinguishes the main 6 education levels
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Smooth trends at broad level

Presenter
Presentation Notes
Now lets have a look at the data. 

This slide shows the UK case for the period 1995-2006. It refers to the most aggregate level of education, for the working age population. In general, the trend is quite smooth even though there is a small jump for the medium level of qualification for medium level of education.
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Smooth trends at broad level

Presenter
Presentation Notes
This slide shows the case of Greece, again for the broadest level of education. 

In the case of Greece the trend is smoother and no major jumps are observed
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Smooth trends at broad level

Presenter
Presentation Notes
This one is again for Netherlands, and again no major jumps are observed
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But not for everyone…

Presenter
Presentation Notes
However, as this example for Denmark shows, there are cases where the trends are even less smooth.

there are many ups and downs.

It is not clear if these reflect reality of some statistical discontinuity
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But not for everyone…

Presenter
Presentation Notes
The case for Finland is similar with some marked changes from one year to the next, which are sometime reversed
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But not for everyone…

Presenter
Presentation Notes
This is the case of Italy, for which again there are some jumps in 2004
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But not for everyone…

Presenter
Presentation Notes
Another example is that of Lithuania where again there are some jumps
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At more detailed level …

There are major kinks and inconsistencies that do not 
allow the examination of trends at a more detailed 
level. 

Presenter
Presentation Notes
Now a question is what happens at a more detailed level, and how consistent are the trends

Unfortunately, the when we look into a greater detail then the inconsistencies are even greater and in some cases the more detailed level variable is omitted from the datasets.
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Detailed Level - Greece

Presenter
Presentation Notes
This is just an example for Greece, which is a country with smooth trends at a broad level, however, as we see in the slide the trends are not smooth at all

Thus our only option is to explore the trends at the most broad level, which refers to high, low and medium level of qualification 
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Forecasting qualifications shares

• Individual Data (M-logit methods)

• Aggregate Data (simple extrapolations)

Presenter
Presentation Notes
Now I will turn to the methods we utilised in order to acquire the forecasts of qualifications shares.

We used two methods, one based on individual data from the LFS and one using aggregate data. 

Regarding the aggregate data, we extracted the qualifications shares of the working age population from the LFS micro data and then we fitted a line.

With the individual data we constructed a multinomial logistic regression model, and with the aggregate data we used some simple extrapolations. This model, as I will explain in the next slide, can in principle add some behaviour to the modelling by including various supply side variables, however in this particular case is quite restricted due to lack of data so it basically also extrapolates past trends. 
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The equations state that the probability of the representative individual 
holding a qualification j at time t can be expressed as a function of 
explanatory variables, normalised by the sum of probabilities for all 
categories

The explanatory variables can include: age, gender, time*age, time* 
gender.  
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The mlogit model

Presenter
Presentation Notes
Now I will turn to the model to be used for the purposes of the project. This is a multinomial logistic regression model. This is used to model the probabilities of an individual in the population or labour force holding a specific level of education.  

A similar model was used in the previous project for modelling the distribution of employment by highest level of qualification. However, in this current project the model is used to refers to the supply side (population of working age or labour force).

The distinction between supply and demand depends in part upon the “population” to which it is applied but also i to the list of possible explanatory variables used. 

The equation states that the probability of the individual holding a qualification j at time t  can be expressed as a function of a set of explanatory variables. The probabilities sum to 100%. The explanatory variables for the supply side model include include: age, gender, time*age, time* gender, nationality.  

However, many potentially important variables such as pay and household variables such as social status and parents’ education are not included in the available dataset. 

The results produced by this model are in general robust, they provide good fit to the data and in most cases provide reasonable forecasts.
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Other methods of extrapolation

• a linear trend, [S = a + b*Time]   

• a log linear trend [Ln(S) = a + b*Time]

• or a logistic equation [Ln(S/(1-S)) = a + b*Time].        
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Results: UK

Presenter
Presentation Notes
This table shows a typical regression output, and refers to the case of the UK, working age population.

The two columns here show the coefficients for high and low level of education, the medium level is the omitted category, the asterisks indicate the level of statistical significance and the parentheses show the standard errors 

For example, the multinomial logit for the variable FEMALE suggests that a female in the UK (at the time that the survey was conducted) had 16% lower probability of holding a high level, than a medium level, of education compared to the reference category (male). 

Similarly, females have 108% higher probability of having a low level of education than a medium level of education. 

As for the time trended variables, the 0.00836 coefficient of the TIME*FEMALE variable suggests that for one unit of change in Time, the probability of a female holding a high qualification will increase by 0.008. 
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Historical and projected shares: UK

Qualifications Shares in working age 

population - UK
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Presenter
Presentation Notes
The results of the mlogit model can then be used to get the predicted shares of the three levels of qualification in the working age population

This figure shows both the historical and the predicted shares.

In bold are the fitted historical values. As we see the model provides a good fit in the historical data. 

The actual projections will be obtained by applying the predicted shares to the forecasted levels of working age population from E3ME. 

In general the results appear to be plausible. 
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Historical and projected shares: 
GREECE

Qualifications Shares in working age 
population - GREECE
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Presenter
Presentation Notes
This is a similar figure for the case of Greece

In general, the results look rather plausible with no surprising trends. 
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Historical and projected shares: 
NETHERLANDS

Qualifications Shares in working age
population - NETHERLANDS
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Presenter
Presentation Notes
And finally this is the case for Netherlands. As we see there is an exponential trend for the share of the working age population that holds high level of qualification. This trend does not look very plausible as it suggests that the share of people with high level qualification with increase from 25% in 2005 to almost 45% in 2015. This exponential  trend is most possibly the outcome of the not so smooth historical trend.

Now, there is a question of whether the exponential projected trend  is plausible and what can be done for it. This is where you would like the input of the individual country experts and in particular their expert opinion on our results. 

Regarding to what can be done in similar cases as that of the Netherlands, is possible to assess the results and impose external constraints in cases where implausible results are obtained. 

COMMENTS: IS THE EXPONENTIAL TREND FOR HIGH PLAUSIBLE???
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Comparing results from the various 
methods (Greece, females, 30-39)
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Presenter
Presentation Notes
Here is an illustration of how the derived qualifications shares from the two different methods compare.

The block on the right shows the results from the logistic  analysis and the one on the left the results from the logistic specification using aggregate data. As can be seen the results from the two methods are broadly similar at this level. 
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Comparing results from the various 
methods (Greece, males, 40-49)
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Aggregate forecasts – Greece, working 
age population 

Mlogit 
2000 2008 2013 2020

Low 2,162,443 1,950,098 1,773,748 1,493,878
Medium 1,905,978 2,212,424 2,367,038 2,500,748
High 798,679 1,032,578 1,140,714 1,267,074
Grand Total 4,867,100 5,195,100 5,281,500 5,261,700

Logistic
2000 2008 2013 2020

Low 2,156,278 2,041,343 1,870,561 1,584,946
Medium 1,931,274 2,084,235 2,192,792 2,262,468
High 779,092 1,069,522 1,218,147 1,414,286
Grand Total 4,866,644 5,195,100 5,281,500 5,261,700

Presenter
Presentation Notes
This table shows how the derived aggregate projections from the two different methods compare. 

It shows forecasts for Greece as derived based on E3ME forecasts and the two alternative methods of producing projections of qualification shares (I will give further details of this in a while). Again, the results from the two methods are not identical; however these are not very different. 
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How the projections of numbers are 
derived

The forecasts of qualifications shares are mapped to 
CE population forecasts 

Presenter
Presentation Notes
So far I have discussed how the forecasts of qualification shares were derived, but not for the actual forecasted numbers.

These are derived by mapping our forecasts to CE  population and labour force forecasts 
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Results for Greece: working age 
population
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Presenter
Presentation Notes
So this is the first step. This figure shows both the historical and the future qualifications shares in the working age population as estimated by the mlogit method.

 As can be seen the results suggest a clear decline for low level of education and an increase for medium and high level of education. 

After obtaining these results, we map them in the population and labour force forecasts of CE
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Results for Greece: working age 
population

Males 000s
2000 2007 2013 2020 000s % % p.a. 000s % % p.a. 000s % % p.a.

Low 1,336 1,314 1,240 1,095 -22 -1.6 -0.2 -74 -5.6 -1.0 -218 -16.6 -1.4
Medium 1,139 1,159 1,246 1,303 20 1.7 0.2 87 7.5 1.2 144 12.5 0.9
High 490 605 700 803 115 23.5 3.1 96 15.9 2.5 198 32.8 2.2
Total 2,964 3,077 3,186 3,201 113 3.8 0.5 110 3.6 0.6 124 4.0 0.3

Females 
2000 2007 2013 2020 000s % % p.a. 000s % % p.a. 000s % % p.a.

Low 821 757 631 490 -64 -7.8 -1.2 -126 -16.7 -3.0 -267 -35.3 -3.3
Medium 792 900 947 959 108 13.6 1.8 47 5.2 0.8 59 6.6 0.5
High 290 433 518 612 144 49.7 5.9 84 19.5 3.0 178 41.2 2.7
Total 1,903 2,090 2,095 2,061 187 9.9 1.4 5 0.2 0.0 -29 -1.4 -0.1

Total 
2000 2007 2013 2020 000s % % p.a. 000s % % p.a. 000s % % p.a.

Low 2,156 2,070 1,871 1,585 -86 -4.0 -0.6 -200 -9.6 -1.7 -485 -23.4 -2.0
Medium 1,931 2,059 2,193 2,262 127 6.6 0.9 134 6.5 1.1 204 9.9 0.7
High 779 1,038 1,218 1,414 259 33.2 4.2 180 17.4 2.7 376 36.3 2.4
Total 4,867 5,167 5,282 5,262 300 6.2 0.9 115 2.2 0.4 95 1.8 0.1
Source:  IER estimates, based on CE's E3ME model.
Note:  b) This refers to the labour force

Change 2007-2013

Change 2000-2007 Change 2007-2013

Change 2000-2007 Change 2007-2013

Change 2007-2020

Change 2007-2020

Change 2007-2020

Change 2000-2007

Presenter
Presentation Notes
This is a typical set of results of results

As we can see there are two blocks, the top block shows the levels and the block below shows the percentages. The results include both history and forecasted values. 

The forecasts distinguish gender and age, though this table refers to the aggregate level, that is does not distinguish age groups. 

The role of individual country experts has been of significant importance for the project, since the results obtained have been assessed using local knowledge. In particular, the country results obtained from the first stage of the project have been examined by individual country experts and their feedback has been incorporated into the new set of results. Most of the comments received from experts refer to the overall macroeconomic scenario, which comments have been incorporated into E3ME and a new set of results has been developed. 

The comments regarding the projections of qualifications shares and the total levels of working age population and the labour force, were more focused on highlighting the overall limitations of the project rather than the forecasted levels. In most cases, the comments focus on the limitations of a stock model compared to a stock-flow model, and the short time series available for the analysis. These limitations are recognized by the project-team and it has been acknowledged that they are due to data and resources limitations. 
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Comparison with the demand project

• The difference between supply and demand 
can provide implications about potential 
imbalances in the labour market. 

• However, this is not straightforward, there 
are conceptual as well as data issues. 
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Total Population - labour force – 
employment 

Total 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Low 5,187 5,206 5,162 5,063 5,008 4,951 5,094 5,057 5,028 4,982 4,941
Medium 2,949 2,967 3,031 3,135 3,149 3,229 3,058 3,087 3,117 3,149 3,177
High 1,073 1,107 1,149 1,198 1,286 1,304 1,374 1,422 1,470 1,520 1,568
Total 9,209 9,280 9,342 9,397 9,443 9,485 9,526 9,566 9,615 9,651 9,686

Total 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Low 2,162,443 2,089,855 2,068,411 2,068,546 2,044,691 2,018,682 1,997,197 1,980,124 1,951,189 1,925,889 1,895,737
Medium 1,905,978 1,909,613 1,966,787 2,007,837 2,090,468 2,096,874 2,134,306 2,178,497 2,213,444 2,251,237 2,284,179
High 798,679 816,333 850,503 883,817 922,742 949,044 978,796 1,008,279 1,033,167 1,058,373 1,081,684
Total 4,867,100 4,815,800 4,885,700 4,960,200 5,057,900 5,064,600 5,110,300 5,166,900 5,197,800 5,235,500 5,261,600

Total 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Low 1,707,211 1,685,920 1,630,262 1,572,655 1,505,066 1,494,960 1,666,449 1,628,600 1,587,157 1,544,297 1,500,775
Medium 1,442,661 1,448,195 1,476,020 1,548,425 1,650,773 1,703,886 1,654,642 1,717,908 1,779,599 1,839,533 1,899,705
High 784,729 787,086 818,218 855,419 937,662 952,155 881,709 911,292 940,444 968,670 997,320
Total 3,934,600 3,921,200 3,924,500 3,976,500 4,093,500 4,151,000 4,202,800 4,257,800 4,307,200 4,352,500 4,397,800
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Implications for imbalances: labour 
force – employment 

Table 4 Imbalancesc by level of qualification (000s)

Total 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Low 388 366 362 348 472 437 385 408 421 441 456
Medium 406 371 383 378 351 328 261 230 191 157 118
High -26 -25 -50 -52 -94 -82 25 29 29 32 32
Total 769 712 695 673 728 683 670 667 642 630 607

Table 5 LFS unemployment by qualification   (000s)
2000 2001 2002 2003 2004 2005 2006

Low 178 168 155 141 156 146 142
Medium 270 243 240 234 249 236 201
High 71 68 67 67 87 85 85
Total 519 478 462 442 493 467 428

Presenter
Presentation Notes
A final element of this project is to assess how the results compare to the results from the first project that referred to the demand side.  So we explored the deference between the labour force and employment, which can be considered to the imbalance between the two numbers. 

In order to assess potential imbalances in the labour market a simple subtraction between supply and demand is conducted. As can be seen the magnitude of the difference is large. For instance, Table 7d suggests that for 2000 there were three quarters of a million unemployed people. Taken literally this implies that in 2000 there was an unemployment rate of about 15%.  However, if unemployment rates from the LFS are estimated and applied to E3ME labour force, then the estimated level of unemployment is half of that level. Similar tables for all countries can be found in the country workbooks.

The difference between the two figures should be treated with caution as they may have to do with data (either definitions or inconsistencies between sources) than any economic reason. Some of the causes of the differences include:

There are various reasons as to why such big differences exist when comparing the forecasts of demand and supply. However, the most important reason is the different datasets used for the two sets of projections. In particular, the demand side used LFS aggregate data from Eurostat in 2007, while the supply side extracted the numbers from the micro LFS data. However, the supply side used a newer version of the EU LFS data (2008). Thus the main difference is the differences vintages of the LFS numbers. A second reason is that the demographic data that E3ME uses for the supply come from Eurostat but not from the LFS while the same information for the demand comes from the LFS. 
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Conclusions

• Data issues: gaps, discontinuities 
– problems especially at  a detailed level

• Data issues: 
– Very short time series
– Key explanatory variables not available

• Further investment in the data needed
• But simple modelling can produce plausible  

results at aggregate level
• Imbalances: need to avoid simplistic 

comparisons

Presenter
Presentation Notes
I have outlined general aims and approach

Clearly there are some data issues, especially at the most detailed level

There are  also many other data limitations (short time series, lack of explanatory variables)

Need to invest more in data at a pan-European level

But plausible results do seem possible from simple models
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