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Introduction
Acquiring skills through education and training is not a costless process. Individuals who participate incur direct monetary costs, such as course fees, non-monetary costs, such as the mental effort that needs to be exerted to complete the course, and indirect costs, such as the earnings that have been forgone whilst studying and learning. In general, individuals are willing to incur these costs because the rewards they receive from completion (or at least those they expect they will receive) are greater. 
The rewards may take several forms. For some people, learning may be an enjoyable end in itself. However, when most people invest in their skills, the benefits they expect to receive are those produced when these newly acquired skills are employed in the labour market. These benefits arise because new skills add to an individual’s existing human capital. They become more productive in the workplace given the extra capabilities their new skills have generated, and as a result find themselves in greater demand by employers.  This gives the individual more options when supplying their labour and, to the extent that there are a limited number of people who also make this investment, makes the individual a scarce and highly valued potential recruit for employers.
The higher productivity of skilled workers and willingness of firms and employers to compete for such individuals, combined with the relative scarcity of the skills they possess, imply two individual labour market benefits from investing in skill - a greater likelihood of finding work, and higher wages once in work. This chapter is concerned with quantifying the size of these benefits in different parts of the world and exploring the methodological challenges faced – and often overlooked – in the huge empirical literature around this question.
Many of the skills that an individual might possess, from basic literacy and numeracy to advanced knowledge of foreign languages or computer programming (to give just two examples of high-level skills) comes from formal education in the primary, secondary and tertiary sectors. Therefore, the chapter starts in section 2 with a broad description of the earnings and employment prospects of individuals who have completed different levels of formal education across different countries.
However, just looking at raw differences in earnings or the likelihood of employment is not sufficient for measuring the value labour markets attach to different skills, as we do not immediately know the make-up of the groups being compared. Section 3, explains the way researchers have estimated skills premia after controlling for all other observable explanatory factors that potentially affect labour market outcomes. For wages, this estimation is known as a Mincerian wage equation after economist Jacob Mincer. In this section, I summarise findings from the large literature that has followed, and in some cases adapted, Mincer’s methodology. 
However, there are a number of important issues linked to the interpretation of the numbers produced. These issues are, in turn, the relationship between levels of education and acquisition of skills the problem of establishing causation, and the distribution of returns around the average given by wage equations.  Sections 4 to 6 discusses these issues. This chapter argues that despite efforts to deal with these problems, much is left unresolved, in part because issues around the demand for the available supply of productive skills are largely overlooked.
The majority of what follows draws on research relating to skills developed in the education and training system. Many of these skills are general in the sense that they raise productivity across a number of potential employers, occupations or industries. Of course, the generality of skills such as being able to speak the native language is greater than the ability to tile bathrooms or argue a legal case in court. However, the common feature is that an employer would be wary of helping towards the cost of such skill investments in case the worker left and took their skills to a rival firm. Hence, general skills are usually produced prior to entering employment and are paid for by individuals or the state. In contrast, firms do pay for training where they feel they can retain the trainee, which is much more likely if the skills produced are only really valuable in that firm. In this final section, I consider the investment in skills that takes place once individuals have entered the workplace. 
This section argues that interpreting such research is very difficult, especially from the perspective of policymaking. Workplace training is often closely linked to the unique arrangements within a firm. Employers invest in training where the work they do will employ the skills produced. Government-run or funded training programmes can only be an imperfect substitute for such training unless there is some guarantee that the skills will be used within the jobs that are available. If we believe that the incidence and quality of firm training is too low, it is not simply a case of public investment in programmes. The challenge in this situation is creating both the demand and the supply for skills.
Education, earnings and employment
The now-standard way of thinking about the link between education and training on the one hand, and labour market outcomes on the other is known as human capital theory, which was developed by a number of economists in the 1960s and 1970s.[footnoteRef:1] From the point of view of human capital theory, skills developed by education and training increase worker productivity and generate higher wages and better employment prospects owing to the higher value employers will subsequently place on that individual. Evidence from across the world is consistent with this expectation – taking the average across all the developed OECD countries, an individual with educational attainment below ISCED level 3 earns, on average, 23% less than an individual with ISCED level 3 or 4.[footnoteRef:2] They are also less likely to be in employment – someone with only lower secondary (ISCED level 2) education is 19% less likely to be employed rather than unemployed or economically inactive than someone with ISCED level 3A[footnoteRef:3]. Those with high levels of vocational education (ISCED 5B) earn, on average, 24% than those at ISCED level 3 or 4 are 11% more likely to be in employment than someone with upper secondary (ISCED 3A) education only. Finally, those with first and higher degrees (ISCED 5A and 6) earn 65% more on average than workers with level 3 or 4, with employment rates 16% higher than a person with upper secondary education.  [1:  See, for example, Becker (1962), Schultz (1961) and Mincer (1958, 1970).]  [2:  The International Standard Classification of Education (ISCED) had, in its 1997 version used in this chapter, 7 levels of educational attainment. Level 3 is, broadly speaking, the completion of an upper secondary education. For example, in the UK the completion of GCSEs or A-Levels would place a student at level 3 – the latter is given a higher status within the level due to the progression opportunities it provides to higher study. Level 4 qualifications are post-compulsory but pre-tertiary, such as the final stages of the German vocational education Dual system. Individuals below level 3 will typically not have completed compulsory education in most developed countries. Level 5 corresponds to the first stage of tertiary education (such as a bachelor’s degree or a higher vocational or professional qualification), while level 6 covers higher degrees such as Master’s or PhD qualifications.]  [3:  ISCED 3 covers all upper secondary education. Level 3A are general education programmes (rather than vocational programmes) which allow access into tertiary education. 3B is the equivalent for vocational programmes, whilst 3C covers shorter programmes at this level that do not provide access to higher education.] 

Figure 2.1 here
Figure 2.1 shows that there is considerable variation across countries within the OECD. For higher education, the Scandinavian countries of Norway, Sweden and Denmark have the lowest wage gap of around 30-40% above those with ISCED 3-4 level qualification, while at the upper end countries like the UK, Germany and the USA see earnings premia of around 80-90%, and Ireland, Greece and Hungary show premia in excess of 100%. There is no obvious pattern or correlation between these features and the wage gaps between the low and middle educated groups. For example, the three Scandinavian countries see wage premia between these two groups close to the OECD average, while Belgium, Finland, Germany and Ireland have much smaller labour market penalties for having a low level of education. There as similarly large penalties to having low levels of education in the United States and the United Kingdom as there are in countries with far lower returns to higher qualifications, such as Austria, Korea and Turkey. Finally, there is little obvious correlation between premia to the two types of tertiary education. The wage benefits of vocationally orientated tertiary education are larger than the academically orientated equivalent in Norway, and are twice as large as the OECD average. Similarly, high premia to vocational higher education are seen in the Netherlands (which has moderate premia to academic higher education) and Portugal (which has high returns to academic education). For most countries where there are high wage premia to completing academic tertiary education wage benefits for higher vocational education tends to be more moderate, and in the USA, Korea, Israel and Japan, these benefits are particularly low. .
Figure 2.2 here
Figures 2.2 shows that wage and employment benefits of investing in education and training do not always go hand-in-hand, which means we always need to consider both when talking about the overall payoff to an investment. Tertiary education graduates in countries such as Germany, Greece, Turkey and Ireland experience are over 25% more likely to be in employment than high school graduates, whereas the differences in the likelihood of finding a job is below 10% in countries such as the Czech Republic, New Zealand, the Netherlands, Portugal, Slovakia and the United Kingdom. Only a small number of countries demonstrate both large penalties to low levels of education and large benefits to high levels of education with respect to employment rates, such as Ireland, the United States, Poland and Slovenia. Comparing vocational and academic education at the tertiary level,  Germany, Switzerland, Norway and France are among the countries where the two pathways have similar employment rewards, whereas the employment benefits of tertiary graduates in places like New Zealand, Japan and Italy are experienced by those in academic programmes only.
,.
How can we interpret all of this variation? In the human capital model, wages and employment are determined by supply and demand. The premium on skills is connected to their scarcity – some countries might meet the higher demand for skilled workers with a greater supply, which reduces the wage premium placed on those with the skills. To illustrate, Figure 2.3 compares wage premia for tertiary educational attainment with the proportion of the population with those qualifications. There is a negative correlation between supply and wages, although it is not very strong (r=0.27). Moreover, the figure shows a number of countries with high wage premia and low scarcity, and vice versa, which indicates that different supply is not the only relevant factor. 
It could be that Figure 2.3 does not compare like for like if different educational systems produce different types and levels of skills (a point that is looked at in section 4) The productivity of a qualified individual also depends on other factors such as investment in capital that is complementary to work. This might explain why returns to education and training are lower in less wealthy developed countries such as Turkey, but it is not a convincing explanation for the lower returns in the Scandinavian countries (or, for that matter, countries such as Belgium or Australia), compared to similarly rich countries such as the UK and the USA.
Institutional differences across countries that affect wage setting also play a role. For example, the Scandinavian countries and Belgium have highrates of unionisation and union wage agreement coverage. Strong unions, particularly those which bargain over the wages of the lower and middle parts of the labour market, tend to reduce wage inequality (Checchi and García Peñalosa, 2005), which would be reflected in lower educational earnings premia.[footnoteRef:4] Minimum wage policy would also have an impact on wages for lower skilled individuals, placing a floor on the potential size of the gap. Minimum wage critics have argued that such policies trade off higher pay for less productive workers with lower employment rates (Wascher and Neumark, 2012), which would act to maintaining the overall return to greater educational attainment, although there is little reliably strong evidence of such effects occurring  (Schmidt, 2013). [4:  There are a number of channels for this effect to take place, from the union effects on productivity for less educated workers through demands for more training, to solidaristic bargaining principles which pursue more egalitarian outcomes across covered workers.] 

Calculating rates of return
If the only difference between groups were their levels of educational attainment and, by implication, their skills, then we could easily interpret these relative wages and employment rates as the economic benefit an individual would expect to receive for participating in that programme of study. However, it is typically not the case that education is the only difference between groups, and some of these other differences affect wages as well. As a result, some of the differences in wages might be the result of factors other than education which feature more strongly in one group rather than the other. To deal with this, labour economists tend to use wage regressions, which assume a simple but theoretically plausible relationship between wages and factors that affect wages and estimates the standalone effect of each one of these on earnings, whilst holding all of the others constant. The challenge is in choosing the right set of factors. 
3.1	Wage equation regression
Mincer (1974) proposed a model in which earnings depend on just two things: education, measured in years of full-time education (“schooling”) and labour market experience. In most wage regressions of the form proposed by Mincer, the dependent variable is the natural logarithm of wages (which might be in hourly or annual terms).[footnoteRef:5] The model assumes that each year of schooling increases productivity, on average, in a constant fashion – so, for example, going from four to five years of education has the same effect on productivity and wages and does going from 11 years to 12. It also assumed that individual productivity continues to increase after the end of full-time education due to investments in on-the-job training but at a diminishing rate as individuals rationally invest less in their skills as they age. This is due to a combination of declining time to enjoy the benefits of this investment and the rising opportunity cost of learning rather than earning as productivity, and earning potential, increases. Hence, the standard dependent variables are education, experience (which is often approximated using age, less the number of years of completed schooling and the compulsory school starting age) and the square of experience (which we anticipate having a negative effect, capturing the diminishing returns to experience). [5:  The natural logarithm of wage is used as the dependent variable as it fits the data better for a linear function (i.e. a function that has the form  Y = a + bX + cZ, where Y is the dependent variable and X and Z are explanatory variables). When log wages are used, the regression coefficients (b and c) approximately capture percentage increases rather than absolute increases in the dependent variable for a change in X and Z respectively.] 

An alternative approach is to include variables which indicate attainment of particular levels of education or qualifications. The advantage of this is that is allows for the effect of education on earnings to vary rather than imposing the assumption that an extra year of education, however spent, increases earning potential at a constant rate. However, one practical problem is that many data sets ask for an individual’s highest qualification only,. The coefficient on a variable indicating, for example, the completion of a post-graduate degree would tell you how much more someone earns on average if they possessed such a qualification compared to, say, someone who has completed compulsory secondary education. However, in the time between completing the two qualifications, people may have followed a variety of pathways. Part of the wage premium will capture the other investments in education and training made during this time, although we do not always have the information to work out how much of the wage premium comes from this.
There are many other variables which explain the distribution of wages. Different demographic groups appear to earn experience systematic gaps in their earnings even after controlling for education and experience differences. Women earn less than men on average, even where the two groups have been highly educated and could be expected to possess equivalent levels of skills. The same can be said for people with equivalent levels of human capital from different ethnic or racial groups – some non-white workers, particularly those from the black community, experience lower wages than their white counterparts at all skill levels. There are numerous possible explanations for these two observations, from deliberate discrimination caused by employer prejudice to differences in human capital not captured by measuring years of schooling or work experience – for example, if schools are of a lower quality in areas with larger ethnic populations. It is therefore important to control for these demographic differences as it is likely that part of the raw gap in pay relates how the genders and ethnic groups are spread out across levels of education and training. For example, there may be a heavy concentration of black workers, who experience lower pay on average for any level of education and training, in lower attainment groups, which would widen to raw gap.
Other controls that are commonly included in a wage regression include geographic location (capturing differences in local labour markets other than their supply of skills and human capital) or marital status (as people with families have different priorities and constraints when searching for work). Finally, union status is also often included where those data are available – membership of a union has historically been associated with higher pay compared to an equivalent worker with no union representation. Again, assuming people from these different groups are not randomly allocated across levels of education, the raw differences in pay shown in section 2 will partly reflect the effect of some of these other variables.
It is often tempting for econometricians to include as many control variables as possible in their wage regression estimations. Doing so is fine providing the variables in question are exogenous – that is, that while different values of these variables help explain and predict outcomes such as wages or employment, these different values are not themselves determined by other variables included in the model. For example, gender is a truly exogenous variable. Male workers tend to experience higher pay than female workers, but nothing about this situation had any role in allocating someone to one gender or the other. The same would apply for ethnicity[footnoteRef:6] and it also seems reasonable that marital status is determined by factors other than wages. [6:  Although if ethnicity was linked to migration it might not might not be – people may decide to migrate or not based on their expectation of the wages they will receive should they move to that country for work, meaning that those who expect higher wages - perhaps because they possess some skills in limited supply in the destination country – would be, on average, more likely to move. This would mean that the usual negative effect of ethnicity on wages might be understated.] 

For other factors, this is perhaps less clear cut. Angrist and Pischke (2008) use occupation as their example of a ‘bad control’. It might seem like quite a good idea to control for differences in the types of work people with different levels of education and skills have. Some very well trained people end up working in jobs which do not require the full extent of their skills, and it would be strange to expect that they would have the same earning potential as similarly qualified individuals in more demanding jobs. However, a person’s occupation is also, at least in part, an outcome of the system – when someone has more skills and productive potential than another person, this is reflected in the job that they do. Acquiring skills through education and training could lead to an increase in the number of people entering occupations that require those skills. Therefore, including occupation in a regression downplays the return on education – part of the return to investing in more human capital is the ability to work in higher-paying occupations, which is now accounted for separately in the regression. The issue of exogenous and endogenous variables is picked up again in section 5. 

3.2	Wage premia and rates of return
The types of wage equations discussed above estimate a wage premium – that is, the average percentage increase in wages associated with one level of education compared to another, whist holding everything else constant. When educational differences are captured by years of education, it is common to see this referred to as a rate of return. However, calling it this is only correct under certain restrictive assumptions.[footnoteRef:7] Moreover, if education attainment levels or qualifications are used, the wage premia estimated cannot be interpreted as rates of return even if these assumptions were to hold – although this does not prevent the terms being used interchangeably.  In most cases, then, it is more accurate to calculate the rate of return of a particular educational investment in the same way a business would when contemplating an investment in new machinery or equipment, i.e. by assessing both the benefits and the costs from the moment of purchase onwards. In the case of education and training, the benefits to an individual are those noted previously – an expectation of higher wages and better employment prospects throughout the working life – while the costs include course fees, forgone earnings and non-monetary costs like the effort required to study something challenging. Once these have been quantified, we can calculate the expected net present value (NPV) of the investment as follow:[footnoteRef:8] [7:  For example, that forgone earnings are the only cost of spending additional time in education and training, and that individuals choose their education and training optimally so that the benefits of further human capital investment at that point are just equal to the cost of doing so. ]  [8:  We talk about expected net present value because there is some uncertainty around the realisation of the size of the benefits and costs, and the time period over which they will be enjoyed and incurred. For simplicity, these can be thought of as some form of average experience of an individual making the decision to invest in their skills.] 


where E(.) indicates we are looking at expectations of values at the time of the decision, Bt and Ct are the benefits and costs at time t, and r is the individual’s subjective discount rate – we typically assume future benefits and costs are valued less than those experienced in the present as people dislike have to wait for good things and like being able to delay bad things. For any investment where the costs occur early on and the benefits to the investor are delayed, the NPV to a particular individual depends on their own discount rate. The higher the discount rate, the lower the value placed on future outcomes relative to immediate ones, and consequently, the lower the NPV of the investment. The internal rate of return (IRR) of any investment, including those in skills and training, is defined as the rate at which future benefits would need to be discounted in order for the NPV to be equal to zero i.e. for the investment to be just worthwhile. For individuals who discount the future at a lower rate than this, the investment has a positive NPV and should be pursued. For individuals with a high discount rate, such an investment would make them worse off and should not be accepted.
Given the assumptions in footnote 7, the IRR and the wage premium to an extra year of educational or training investment becomes the same thing. To see this, let the wage premium arising from the investment be b and suppose earnings before the investment are standardised to 1 (so in the first period, the cost is from forgoing these earnings and in all other periods, the benefits are b × 1 = b). Then, the NPV calculation becomes:

The sum of the discount factors for each period in the future can be shown to be approximately equal to 1/r,[footnoteRef:9] which means that NPV will be equal to zero if b = r, or if the wage premium equals the IRR.  [9:  This is from a mathematical result called the sum of an infinite geometric series. This is a finite series (as people do not continue to earn for ever) so the approximation is acceptable assuming T is sufficiently large that the discount factor has become close to zero. For example, if r = 10%, the discount factor for t=40 is 0.02, and beyond that it becomes increasingly small.] 

3.3	Overview of existing wage equation estimates
There would not be sufficient space in this Handbook, let alone this chapter, to give a detailed survey of the many estimates of wage equations that have been conducted across different countries, time periods and available datasets. In this subsection, I give a brief overview of some recent estimates to illustrate the magnitude of the effects commonly found from a select number of studies. The three studies which give us the broadest range of estimates for the returns to education are two produced for the World Bank (Psacharopoulos and Patrinos, 2004 and Montenegro and Patrinos, 2014) and the OECD’s annual review of educational outcomes (OECD, 2014). The three studies have different approaches – the OECD calculates full internal rates of return while Montenegro and Patrinos (2014) uses the Mincerian wage premium approach. Psacharopoulos and Patrinos (2004), which surveys existing studies, combines both approaches. Table 3.1 shows a range of the estimates from these studies. The first column, taken from Psacharopoulos and Patrinos (2004), gives what was the most recent estimate at time of publication for the Mincerian wage premium on an additional year of education. As it surveys existing work, the timing of these estimates here varies from 1977 in the case of the France to 1995 in the case of the US. The second column gives the more recent set of wage premium estimates produced by Montenegro and Patrinos (2014) for an extra year of education – the column gives the range of estimates from years in the period 2000-2010. The final two columns are from the OECD’s internal rate of return calculations for participation in and completion of academic and vocational programmes at the levels of ISCED 3-4 (compared to ISCED 2) and ISCED 5 (compared to ISCED 3-4). Almost all of these estimates come from 2010 earnings and employment data, with the exception of Australia (2009), Italy (2008) and Japan (2007).
Table 3.1: Selected wage premia and rates of return
	Country
	Wage premium, years of education (Psacharopoulos and Patrinos, 2004)
	Wage premium (Montenegro and Patrinos, 2014)
	IRR, upper secondary or post-compulsory education, (OECD, 2014)
	IRR, tertiary education, (OECD, 2014)

	United Kingdom
	6.8%
	7.6 – 11.9%
	18.2% (male)
6.7% (female)
	14.3% (male)
12.3% (female)

	United States
	10.0%
	11.8 – 13.8%
	19.4% (male)
16.7% (female)
	15.4% (male)
12.9% (female)

	Australia
	8.0%
	9.8 – 14.1%
	19.9% (male)
12.7% (female)
	9.0% (male)
8.9% (female)

	France
	10.0%
	8.0 – 9.2%
	10.6% (male)
8.1% (female)
	11.4% (male)
10.9% (female)

	Germany
	7.7%
	11.0 – 15.2%
	7.5% (male)
6.4% (female)
	13.4% (male)
8.5% (female)

	Hungary
	4.3%
	11.9 – 14.7%
	19.3% (male)
15.8% (female)
	28.5% (male)
24.6% (female)

	Italy
	2.7%
	6.4 – 7.0%
	8.1% (male)
8.4% (female)
	8.1% (male)
6.9% (female)

	Sweden
	5.0%
	4.4 – 5.7%
	16.5% (male)
11.5% (female)
	7.4% (male)
7.1% (female)

	Japan
	13.2%
	9.9 – 14.0%
	-

	7.4% (male)
7.8% (female)

	South Korea
	13.5%
	13.2%
	13.1% (male)
11.3% (female)
	12.8% (male)
11.0% (female)



A few general points can be made from scanning this table. Firstly, there is significant variation in wage premia to years of education between developed countries and in some instances, within a country over time. Secondly, there is no clear pattern between wage premia estimates and full internal rate of return calculations – Sweden, for example, has consistently low wage premia relative to all the other countries included, yet when the full costs, taxation system and employment prospects are factored in has far higher estimated returns than the Mincerian approach would otherwise suggest. In Germany, the relationship is the other way around – there is a high wage premium from Mincerian estimates but lower rates of return. Secondly, patterns in the difference of returns experienced by men and women vary across countries. In general, the estimates point to lower returns to women than men, but there are some exceptions to this. The size of the gap also varies quite a lot, often only for one level of education – for example, secondary education but not tertiary education in Australia. Thirdly, there is a lot of variation in estimated returns at different levels – while in general it would seem that secondary education is associated with higher returns than tertiary education for both men and women, this is not true in Germany, France or Italy. This variation in estimated returns exists within countries as well. Table 3.2 shows just for the case of the UK how widely estimated returns to higher education (compared to an individual with 2 or more A-Levels or their equivalent) have varied, due to differences in time period, data set and methodology.
The World Bank studies can help put the experience of these select developed countries in the global context. Looking at the OECD specifically, the estimated wage premium is 7.5%, which is predictably lower than places with lower educational attainment, such as Latin America (12.0%), Asia (9.9%) and Sub-Saharan Africa (11.7%). 
Looking at different levels of education, Montenegro and Patrinos find average global wage premia of 10.6, 7.2 and 15.2% for primary, secondary and tertiary education respectively, although these returns tend to be lower where participation is higher . For example, in the OECD the average returns to primary education are 4.9%, whereas in South Asia and Latin America, , average returns are 6.0 and 7.8% respectively. They also find that wage premia are, in almost all cases, larger for women than for men. As shown in Table 3.1, internal rates of return tend to show the opposite. This again highlights how estimates of the return to education and training can look different based on the choice of methodology – in the case of women and men, there are differences in the pattern of lifecycle earnings, periods of time out of the labour market and retirement which can all be accounted for in a full internal rate of return calculation, but for which the Mincerian approach may be too restrictive.
Table 3.2: Wage premia and rates of return to higher education in the UK
	Study
	Earnings data
	Wage premium
	IRR (if given)
	NPV (£1000s)

	Harkness and Machin (1999)
	General Household Survey, 1974-1995
	14.2 – 23.0% (male)
20.5 – 26.7% (female)
	
	

	Blundell et al (2000)
	National Child Development Study, 1991
	20.8% (male)
39.1% (female) †
	-
	-

	O’Leary and Sloane (2005)
	UK Labour Force Survey, 1994-2002
	20.2% (male)
35.5% (female)
	-
	-

	Bratti, et al (2008)
	British Cohort Study, 2000
	14.6% (male)
17.8% (female) ††
	-
	-

	Walker and Zhu (2008)
	UK Labour Force Survey, 1994-2006
	18.2% (male)
27.9% (female) †††
	-
	-

	Conlon and Patrignani (2011)
	UK Labour Force Survey, 1996-2009
	21.1% (male)
26.2% (female)
	15.6% (male)
14.8% (female)
	121 (male)
82 (female)

	Walker and Zhu (2013)
	UK Labour Force Survey, 1993-2010 
	20.5% (male)
26.8% (female) 
	-
	168 (male)
252 (female)


Notes: † - For comparability with the rest of the table, the raw estimate without ability, test score or family background controls are given. Controls reduce the male premium to 17.1 and 36.8% respectively This is discussed further in section 5. †† - The authors only report the return controlling for ability and family background, although they state that dropping ability measures has no effect on the premia. ††† - Authors test for changes in the premium for pre- and post- expansion cohorts and find zero change for men but a 4% increase in the wage premium for women. 
Return to skills
One of the problems with most attempts to investigate the return to investment in skills comes from accurately measuring the skills that a given amount of education produces. Largely due to data availability, the literature has focused on the return to years of schooling or completion of a particular programme or qualification, as section 3 shows. These act as proxies for the skills which attract rewards in the labour market but they are obviously imperfect. Two people may have different levels of skills if the quality of that education or training were different even if their numbers of years of education or highest qualification were the same. This problem is particularly large in cross-country comparisons, as researchers would have to deal with different curricula, teaching methods and quality of institutions to fully captures skills differences. 
It has become possible in recent years to directly measure the skills possessed by individuals due to the propagation of large scale international tests by organisations such as the OECD of the actual competencies of workers across different countries. While the Programme for International Student Assessment (PISA) attracts more headlines – typically as a measure of various educational systems relative performance through the maths and science abilities of their 15 year old children, assessing labour market outcomes requires testing of working age individuals, such as the International Adult Literacy Survey (IALS) and the more recent International Assessment of Adult Competencies (PIAAC).
Hanuschek et al (2013) use PIAAC to provide the most recent internationally comparable data about the returns to cognitive skills across 22 OECD countries. In this analysis, the authors adapt the standard Mincer earnings equation to replace years of schooling with a measure of individual skill taken from tests of literacy, numeracy and problem solving.When included separately, the estimated wage premia were 17.8%, 17.1% and 14.3% for the three skill groups across all of the countries[footnoteRef:10] – skills are highly correlated so it is unsurprising these effects are similar. However, they are not so correlated that it was not possible to include all three skills in one regression. In this case, the wage premia to each skill category was 7.8%, 7.6% and 3.7% respectively. [10:  As scores are standardised in each country, these wage premia can be interpreted as the change in earnings from increasing skill by one standard deviation. To illustrate the size of this marginal effect, if skill was normally distributed, a one standard deviation increase is equivalent to going from the median to the 84th percentile of the distribution, or from the 74th percentile to the 95th. ] 

Figure 4.1 shows the estimated results for each country separately, looking at numeracy skills only. It compares this wage premia to that found in a standard earnings regression using years of schooling. Clearly, the two estimates are connected, although the correlation is not perfect. 
Figure 4.1 here
The analysis also estimates a wage regression using both numeracy – as the proxy for cognitive skills – and the standard years of education. Including numeracy lowers the estimated returns to years of schooling from 7.5% to around 6% when all countries are included together, but the years of schooling measure remains significant. This could be interpreted as saying that a lot of the return to education isn’t about skill differences, and that the amount of education may also be capturing characteristics that employers care about which are typically found amongst the better educated, but which are not produced within education directly. On the other hand, it is possible that the test is not a perfect way of measuring an individual’s actual numeracy skills, and that this measurement error lowers the return on skills directly and allocates some of it to years of education. Just as likely is that there are other skills and abilities not captured by just looking at numeracy – for example, creativity or communication skills – which are also rewarded in the labour market. Hence, while including direct measures of particular skills gives us a partial insight into what the return to qualifications or the amount of education and training is capturing, it does not give us as unambigious a conclusion as similar estimates at the macro-level, whereas related research has shown that after controlling for a countries average level of cognitive skills, the effect of average years of education on growth vanishes (Hanushek and Woessmann, 2008)
Interpreting wage equations: are they causal?
5.1	The ability bias problem
Returning to the more conventional wage regression approach, perhaps the most substantial problem for labour market researchersis causality. The theory of human capital suggests that investment in education and training increases worker productivity, which raises demand for those workers, which improves wages. In the regression analysis shown in section 3, we observe a wage premium for workers with more education and training, holding all other sources of earnings difference constant, which would support the human capital model and indicate the extra productivity gained from investing in skills. However, it is not possible to control for all factors that affect wages, as some things are difficult for a researcher to observe (for example, an individual’s self-motivation or their innate talents). This becomes a problem when these characteristics are themselves correlated with educational attainment because those with higher earning potential due to unobservable characteristics tend to invest more in their education. In this case, education ceases to be an exogenous variable (as defined earlier in this chapter) Consequently, the researcher ends up attributing too much of the variation in wages to the educational attainment variable as it captures some of these other unobserved differences in workers. 
To illustrate, suppose there are just two levels of ability – high and low – and that education has a constant linear effect that adds to this ability and gives the individual’s final productivity (and wage). Imagine education has been randomly assigned – that is, an individual of low ability is as likely to receive a given level of education as someone of high ability. We could collect data on education and wages and use a Mincerian wage equation to establish the effect of education on wages, as shown in Figure 5.1 (a) – notice the estimated (dashed) line has the same slope as the true relationships.
Figure 5.1:	Education, ability and wages
However, if higher ability individuals complete more education and training than lower ability individuals (i.e. if educational attainment is determined, at least in part, by ability), then any observational data collected would have  far less points in the top left and bottom right of the diagram, meaning there are just not that many high-ability, low-education or low-ability, high-education types in this labour market. Estimating a wage equation now would look like Figure 5.2(b) – the estimated line has a steeper slope than the true effect of education. This is known in the literature as ability bias and implies that the correlation between education and wages is not entirely causal.[footnoteRef:11]  [11:  Ability bias is a specific example of omitted variable bias. A similar problem is created when looking at the effect of having a particular level of education within a particular occupation. In this case, however, there is an selection bias which goes in the opposite direction to the more general ability bias discussed before. For any given occupation that requires some skill, those that have less observed education and training are likely to have a more natural ability in that specific job. If they had neither training nor natural ability, they would be very unlikely to be able to perform the job, at least not for very long. For those with more education and training, we are likely to see a range of personal characteristics. Some might be both well trained and have a range of personal characteristics that help with the job – these people are probably the most productive or capable workers, and likely command the highest wage. Others might be using the skills they acquired to compensate for lower natural abilities. The end result is that when looking at people with more or less education and training within an occupation, we are not comparing like-for-like. This pushes down the estimated return on education below the true effect that would be found if we were able to compare two groups of otherwise identical individuals.. ] 

Card (1999) provides a comprehensive survey of the various techniques used to deal with this issue. There are a number of approaches that have been used, for example twin studies (e.g. Ashenfelter and Krueger, 1994), instrumental variables (e.g. Angrist and Krueger, 1991; Card, 1993; Harmon and Walker, 1995) and natural experiments. What Card’s review suggests is that evidence from twin studies and instrumental variable estimates – which attempt to exploit a source of exogenous variation in schooling that is plausibly unconnected to ability to find the effect on earnings – is that estimates of wage premia are not very different from those found in simple OLS, and in many cases are actually larger. However, there are many studies which would imply the ability bias is large. For example, studies which include measures of prior ability have shown significant drops in the estimated effect of education and training on earnings. (Blackburn and Neumark, 1995; Blundell et al, 2000). Natural experiments around the effect of military service drafts or compulsory education laws show mixed results. Angrist and Krueger (1992) find large returns to education resulting from increased participation in education to delay Vietnam military service in the US; however Mouganie (2014) does not find such effects for peacetime conscription in France. Oreopolous (2006) analysed the students affected by the 1947 change in the age of compulsory education in the UK from 14 to 15 and finds a large return to the additional year of schooling possessed by students just after the law was introduced. However, Devereux and Hart (2010) found errors in this study, and using alternative data find a very small effect. This finding is consistent with other studies of similar law changes elsewhere, such as in Germany (Pischke and von Wachter, 2008). 
 5.2	Signalling and screening
The ability bias problem is often conflated with a similar sounding but ultimately separate issue – that education is a signal, rather than a determinant, of an individual’s productive potential. In both cases, individuals may differ in their innate talents and abilities. In the problem discussed in section 5.1, employers are assumed to be rewarding these abilities with higher pay although the econometrician running a wage regression does not see this, and ends up predicting too high a return for human capital investments. It is also possible that employers are not better at discerning the unobservable productivity differences than econometricians are. In this case, more able individuals would want to signal their superior abilities to prospective employers – if they did not, they would end up being paid less than their productivity would deserve. Education and training may serve this signalling role (Spence, 1973), assuming that the effort and time-cost required to reach a certain level of educational attainment is greater for less able workers. In this case, more able workers might be able to pursue education that others would not find worthwhile (given the higher costs of completion) imitating. If employers recognise this signal, they would then increase pay to those completing higher levels of education and training. In the educational signalling model, acquiring more education has a causal impact on wages (those with the signal get paid more) but not as much of a causal impact on productivity, which is still, at least in part, dictated by the initial set of talents and abilities. 
As a result, many of the approaches to deal with ability bias do not help distinguish between signalling and human capital explanations of wage premia to education and training. For example, if two twins acquire different levels of education, they will experience different wages in the signalling model, even though they have the same natural ability. The twin with more education will be paid the average productivity of his group, which on average contains more high ability individuals. The signalling model would suggest that one of the twins made a mistake – either the more educated one acquired a signal that was too costly for him, given the rewards or the other twin failed to acquire a signal that would have given them more benefits than its cost – but that is irrelevant for the final distribution of wages.
Similarly, proxying for ability makes no difference on the estimated return to education if employers are unable to see those same test scores. Instead, they base their wages on the signal presented to them at the point of recruitment. Moreover, the simplest version of the signalling model implies that employers have no incentive to seek out more information unless it is free, as wages adjust to reflect the average ability of the groups possessing the signal.[footnoteRef:12] [12:  A more realistic model might suggest that matching particular types of individual to particular jobs is good for employers too, so that it is in their interest to find out individual abilities before hiring. ] 

The distribution of returns
Much of the debate around the returns to skills, education and training has centred on the competing ideas of the human capital and the signalling model discussed in the last sub-section (see, for example, Chevalier et al, 2004). However, both of these theories are concerned with what is happening on the supply side of the labour market to determine wages – individual marginal productivity, whether determined by skill investment, prior ability or a combination of the two, is key. This tends to mean less attention is placed on the demand for skills. As Rubery (2006) argues:
"[H]uman capital theory provided a much more benign interpretation of the role of employers in shaping labour market outcomes; it placed the responsibility firmly back on the individual to develop their skills and productivity, with the apparent prospect that organisations would smoothly adjust their employment systems to utilise all new potential productivity on the labour market."

However, firms and employers can affect the productivity of workers– and hence the return to their investments in education and training – through the jobs they design and create, and the skills that are then needed and put to work (see, for example, the job competition model of Thurow, 1976). Of course, some jobs will require skills to be developed before recruitment, as in the human capital interpretation of educational wage premia. In other cases, skills may be developed on the job, either through formal training or working experience and more informal learning. Employers may then use educational signals as indications of suitability for learning the job once hired, and so prospective employers will invest in education to compete against other workers for the available distribution of jobs. As with the pure signalling model, this educational investment can lead to higher wages but not due to a premium paid to skills created through this investment.
Incorporating the demand side of skills has important implications for the discussion of the returns to skill investments. One of these is that once there are sufficient skills produced in the labour market to meet the existing demand, the distribution of wages can be fixed unless something changes on the employers’ side – for example, if a new production technology is adopted. Further skill investments beyond that point will tend to lead to under-utilised skills, which by definition do not attract any financial return, and may lower overall returns (including non-monetary returns) if they lower the life satisfaction of those who are working below their capabilities. By contrast, both the human capital model and the signalling model do not say anything about the phenomena of overeducation because all skills are assumed to be fully utilised.[footnoteRef:13] In the human capital model, any alteration in the supply of skills is brought into equilibrium through fluctuations in wages, at least in the short-run, because these skills are now less scarce (relative to the existing amount of capital, equipment and other factors of production that individuals work with). Similarly, increasing educational participation of lower ability workers in the signalling model reduces wages to that group because the value of the signal has been reduced. In the demand-constrained job competition model, however, there is no wage adjustment mechanism – instead, some educated, trained and skilled workers lose out and are pushed to instead find less demanding, less well-paid work. [13:  Overeducation is meant here to mean people participating in education and training longer than is necessary to perform their job. This is sometimes conflated or confused with other phenomena. For example, a person may have more qualifications than is necessary to acquire a job given the criteria set out by the hiring firm, but their additional abilities and skills may be useful once hired. This obviously depends on the nature of the work. A second phenomenon is where high qualifications are required to even get an interview for a job opening, possibly because prospective employees use educational credentials to compete for jobs and employers formally recognise this to reduce the applicant pool, but where the job requires far fewer skills than candidates possess. This type of situation would fit with our definition of overeducation, although workers may not consider themselves overeducated given that their education was a requirement of the job.] 

Recognising this possibility is important for taking anything meaningful away from the many estimates of the return to education. Firstly, in the human capital model, wage premia can be interpreted as proxies for the greater productivity of skilled workers, and hence social value of skills. Moreover, if these premia do not fluctuate over time, this could be interpreted as saying that demand for these skills is keeping up with their supply, as is the often the case when looking at the returns to a university degree (see, for example, Katz and Murphy, 1992, for the US and Walker and Zhu, 2008; 2013, for the UK). In the job competition model, it would be more accurate to think about wage premia reflecting the average productivity of the jobs secured by one group compared to another. A constant premium over time, even when the supply of skills is increased need not mean there is an increasing demand – instead, individuals with more qualifications find themselves working in a wider array of jobs, but in doing so, they push out the less qualified. Consequently, the average wages and productivity of both groups fall which leads to stable wage differentials and increased levels of overeducation.
There will also be different effects on the distribution of returns around the estimated wage premium, which captures the average or expected wage benefit of making the investment. However, in a world with uncertainty, investors, including people investing in their education and skills, care about the spread of returns around this average and the probabilities associated with ending up at different points of this spread. In human capital theory, the distribution of wages for people who have made similar educational and training investments reflects qualitative (and potentially unobserved) differences in either their unobserved abilities or the quality of the educational institution or the specific types of skills produced by different courses at the same level. With enough data, this could be added into the calculation, leading to rates of return by subject of study or institution. Over time, the distribution of the return to a particular type of education or training may change if these things alter.. This might be because increased provision comes at the expense of teaching quality, for example, or because some courses grow more rapidly than others.[footnoteRef:14]  [14:  For the researcher, the observed distribution might change because the group is becoming more heterogeneous in terms of pre-education abilities but it should be noted that is less relevant for the individual concerned who presumably has some knowledge of their own pre-investment capabilities and considers returns from that starting point.] 

In the job competition model, the distribution of returns changes if the jobs offered by employers change, or if the amount of people with the comparable education and training increases. Specifically, if nothing else changes to the structure of jobs, increasing participation extends the distribution at the low end as people with those qualifications compete for a wider range of jobs from the overall distribution. The distribution will widen even if an expansion of that level of education or training was achieved without compromising the quality of provision or even the mix of skills.
From the perspective of public policy, it is the return to the marginal student rather than the average that is relevant – that is, the student who is on the cusp of participating or not participating. Carneiro et al (2011) have shown that the marginal returns to expanding US college attendance are far lower than the returns estimated from Mincerian wage equations, even when the return is estimated using sophisticated instrumental variable techniques (see section 5.1). Such a finding is also consistent with some of the natural experiments discussed at the end of section 5.1 where a policy shift that increases participation produces low or zero returns. Both sets are findings are predicted by the job competition model where the demand for skills and the structure of jobs are rigid.
Workplace training
Up until this point, this chapter has largely focused on the returns to skills which are, to varying degrees, general, in the sense that they might raise the productivity of workers across a number of potential employers, occupations or industries. Becker (1962) explained how such skills would be underprovided by employers themselves as they would worry that once they had made the investment, a different firm would poach the worker. Hence, either workers or the state should pay the cost of general skill investments, largely in primary, secondary and tertiary education.
However, individuals continue to invest in their skills beyond the formal education and training system. Becker argued that firms will provide training in specific skills – that is, skills which rival firms are unlikely to poach – but workers will likely be given a share in the proceeds of that investment in order to create incentives for them to stay in their current job so that the firm can maximise its own return on its skill investment. In this last section, we consider the return to these sorts of investments..
In theory, the methodological approaches and problems discussed previously to general education and training apply equally to workplace training. In a wage regression, the variable of interest will usually capture participation in some form of training or could measure the amount of time spent in a training programme, which leads to issues about what types and levels of skills are actually being measured. As before, there are issues relating to unobserved differences between participants and non-participants. Those who complete a training programme are unlikely to be a random selection of all potential trainees – they may be more motivated or have other abilities which both improve their future earning potential (even without the training) and make it more likely they participate in and complete training. Hence, simple estimates of the wage premium to training are affected by the same ability biases shown in Figure 5.1. 
Unlike general education and training, individuals typically work before and after episodes of firm-based training. As a result, researchers can use panel data to attempt to deal with ability bias. Specifically, if we assume that the unobservable factors which affect wages and are correlated with participation in training do not change over time, then the change in wages before and after training for trainees compared to non-trainees would estimate the true return on the investment.[footnoteRef:15]  , This approach tends to significantly reduce the measured return relative to a naïve regression of participating on wages. For example, Cedefop (2011) finds a significant wage premium across European data for employees who experienced some training in a 12 month period relative to those that do not – for men this was estimated as 9.6% using one data set and 15.5% using another, with 10.2% and 12.4% being equivalent figures for women. Once fixed effects were used, all estimates reduced and none remained statistically significantly different from zero. [15:  The specific technique used here is called fixed effect regression.] 

This approach has been popular in the literature and has found significant, positive effects of training on wages (for a survey, see Leuven, 2004) To give one example, Blundell et al. (1996) find a cohort of UK males wages grow by 3.6% more between 1981 and 1991 if they have participated in employer-funded on-the-job training. For women, the premium was 4.8%. Moreover, for employer funded off-the-job training, the premia were 6.6% and 9.6% respectively. Similarly, Loewenstein and Spletzer (1998) found a 3.5% premium to participating in formal company training using US panel data. Note that the wage premia captured by these regressions typically represent a training period that can be measured in weeks, rather than years. Frazis and Loewenstein (2005) estimate (for their baseline specification) a wage premium of 4.5% for the median training period of 60 hours. This would imply rates of return that far exceed anything found in formal education – in this example, the authors calculate a rate of return of around 150%.
However, fixed effects regressions will not identify the true effect of training on wages if the unobserved differences between individuals are not the same before and after training (for example, if those who participate in training tend to have faster wage growth already). There is some evidence that this matters. Leuven and Oosterbeek (2008) use a unique survey that can identify those who wanted to participate in training but were unable to due to a random event from within the non-trained control group. This reduces the unobserved differences between those who receive training and those that do not. Doing this reduces the wage premium for participating in a training programme from 12.5% to a statistically insignificant 0.6%.
Some governments, such as that of the UK, are heavily involved in workplace training due to a concern that currently firms are underinvesting, which largely follows from some of the higher estimates of wage returns. Even if these estimates were true – and reasons to worry about them have certainly been advanced in this section – recognising the role of the demand side of the labour market when interpreting wage premia is as important here as I argued it was for formal education and training. When firms offer training, they are able to match up the programme with the specific skill requirements of the jobs their trainees will ultimately move into. If they do not have greater skill needs that would generate the greater productivity that allows for the payment of higher wages to try to retain those they train, they will not offer training. Hence, unobserved differences in the types of firms offering training to their employees is as important to consider as unobserved differences in individual abilities – so, for example, larger firms with hierarchies of increasingly demanding jobs tend to provide more training (to meet the needs of the different levels) and offer greater wage growth (through internal promotion of those who have sufficient skills to progress). If governments provide or subsidise additional training that firms would otherwise have not provided (as in the case of the UK Train to Gain scheme under the 1997-2010 Labour government), then they rely on something changing about the available jobs and the demand for skills. If it does not, which has been a concern about UK training policies that goes back at least as far as Finegold and Soskice (1988), then little wage return can be expected for participants. It is perhaps no coincidence that the estimate wage premia to the lower level qualifications which tend to accompany such schemes are essentially zero (Conlon, Patrignani and Chapman, 2011; McIntosh, 2006).
Conclusion
In principle, the individual rates of return to education and training are valuable pieces of information to have, not only for individual’s considering whether or not to participate in a particular programme, but also for policy makers and governments as a justification for public investment in skills. As a result, there is a huge array of studies which have looked to estimate them for all sorts of skill investments. This chapter has explained the main approaches employed to generate these estimates, and showed that a wide range of returns have be found over the past couple of decades, depending on country, level of education as well as methodological choices made by researchers. A lot of effort has gone into dealing with the issue of ability bias, but as this chapter has explained, no consensus exists of the size of this bias.
Whatever estimates result, however, are almost invariably interpreted through the lens of human capital theory, where the existence of a wage premium indicates additional productivity due to skill investment. Far too little attention is given to the possibility that the results of these regressions may actually represent a world where skill demands are relative constant and constrain labour market outcomes, so that the main function of education is to compete for whatever jobs the labour market is providing. However, in terms of the issues surveyed in this chapter, much of it can be well explained by this alternative view. Increased variability in the distribution of returns, coupled with low marginal returns would certainly be predicted by such a model. An inability to explain returns to education as solely being related to skill differences would also fit. Moreover, this model suggests that ability bias ceases to be the main omitted variable of concern – employer demand for skill and job design are far more relevant. 
[bookmark: _GoBack]These issues should be a concern for individuals looking to make investments in skills – they still imply that private rewards exist on average for those that make investments, but they might be lower or more risky that currently assumed. From the perspective of policymakers, the problems are much greater, as they would mean that private returns cannot be easily equated to the broader benefits to society. This chapter has argued that when demand for skills do not increase in line with supply, estimated wage premia no longer indicate where further investment could raise productivity or reduce inequalities in the distribution of income, as the situation becomes closer to a zero-sum game. From there, it is not a large leap to argue that, at present, too much emphasis is placed on producing and reporting rate of return analyses whenever skills, education or labour market policy is being discussed. If they are not to be discarded entirely, at the very least they should be combined with a greater awareness of or – more preferably – a variety of additional evidence that speaks to the existing and future demand for skills.
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Figures
Figure 2.1:	Earnings differences by level of education and country

Source: OECD
Note: Mean earnings relative to ISCED 3 and 4.

Figure 2.2:	Employment rate differences by level of education and country

Source: OECD
Notes: Employment rates relative to ISCED 3A (upper secondary education). Differences are expressed in relative rather than absolute terms – e.g. If the two employment rates being compared were 80% and 90%, the difference would be 12.5%, not 10 percentage points. Missing data: Tertiary type B - Czech Republic, Poland, Portugal, Turkey; Lower secondary – Japan.

Figure 2.3: Relative wages and tertiary education attainment

Source: OECD (2014)
Notes: OECD averages marked on diagram


Figure 4.1:	Returns to schooling and skills

Source: Hanushek et al (2013)


Figure 5.1: Ability bias and the return to education
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(a) Estimated returns when education is not correlated to unobserved ability
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(b) Estimated returns when education is correlated to unobserved ability

Tertiary type A and advanced research	Hungary	Greece	Ireland	Czech Republic	United States	Slovak Republic	Germany	United Kingdom	Portugal	Austria	Israel	Japan	Korea	France	OECD average	Canada	Finland	Switzerland	Netherlands	Turkey	Spain	Belgium	Australia	New Zealand	Sweden	Denmark	Norway	110.68182062758848	103.69017726038146	99.847160360546354	87.437960576028132	84.409788442062933	81.532392209316157	80.739350471239533	77.865508167001849	70.970765643474323	70.88244896274847	68.912740948933617	68.178279615457058	66.589608439042252	65.448511312089295	65.422656986189963	64.509643690982273	61.097927662734179	60.848464092767784	59.788011428460266	57.199067028213619	54.536858322451792	46.74708184738023	44.976876702534383	40.375489371851785	32.562475133061611	32.361931371846936	27.03579442703014	Tertiary type B	Hungary	Greece	Ireland	Czech Republic	United States	Slovak Republic	Germany	United Kingdom	Portugal	Austria	Israel	Japan	Korea	France	OECD average	Canada	Finland	Switzerland	Netherlands	Turkey	Spain	Belgium	Australia	New Zealand	Sweden	Denmark	Norway	33.727656491310739	49.372394118493986	35.039451309170431	19.888682270675261	11.39177023395618	31.990068128115098	29.741540546122309	31.179244378797989	57.411291117448968	30.436311266813817	15.49929690824915	-10.394511132299925	15.393775391699336	23.390969310868556	24.066588157699982	10.42932509965334	27.601175060638056	37.515545506493112	48.79347623949036	24.551049234781757	6.6994660460603086	16.546236157607353	11.218682858375871	-2.5476244605502956	5.1779171412897682	16.041352011904976	49.636750865032354	Below upper secondary	Hungary	Greece	Ireland	Czech Republic	United States	Slovak Republic	Germany	United Kingdom	Portugal	Austria	Israel	Japan	Korea	France	OECD average	Canada	Finland	Switzerland	Netherlands	Turkey	Spain	Belgium	Australia	New Zealand	Sweden	Denmark	Norway	-27.210019061338656	-23.908638089681403	-14.513463167119596	-26.860048324329227	-34.432720252714333	-33.209277907947069	-14.656339758746014	-33.319148609452398	-31.883330948425439	-34.35938752147203	-28.516882383734	-20.459052700438008	-31.163533001348441	-21.077148936625704	-23.131237236105179	-20.084281773753446	-7.3679893476552962	-24.785135000158817	-18.775481276333778	-31.146512127240513	-21.948698587153444	-8.6577549321823	-19.301513593556336	-21.300364785510538	-18.285534378248386	-18.85940977506408	-22.96490321240077	
Relative earnings 
Teritiary type A and advanced research	Germany	Greece	Turkey	Ireland	Israel	Poland	Chile	United States	Slovenia	Spain	Iceland	Luxembourg	Denmark	Switzerland	Austria	Belgium	Norway	Finland	Japan	Hungary	Canada	France	Estonia	Australia	Italy	Korea	Sweden	Mexico	United Kingdom	Slovak Republic	Portugal	Netherlands	New Zealand	Czech Republic	0.4257550496930016	0.33691290288885356	0.30151310767428985	0.26400078975800523	0.23391053666892714	0.23337763723950578	0.22722149675728209	0.20959285886088952	0.20951267674937135	0.19711563067111726	0.19484323722916241	0.18691279707299135	0.17598231771691952	0.17415137470841424	0.16626759315494932	0.16018438500819343	0.15425635057560272	0.1488517246020602	0.14783299475934886	0.14108347106167574	0.13280241959778483	0.12707947707952361	0.12564890879464885	0.11911832932888156	0.10332067050231175	0.10217951043264173	9.2229170639390956E-2	8.8779473645155038E-2	8.1541617519253817E-2	7.4199469900761539E-2	7.3978777832910847E-2	6.7179130397778009E-2	6.5130802389221865E-2	6.0403924000780984E-2	Teriary type B	Germany	Greece	Turkey	Ireland	Israel	Poland	Chile	United States	Slovenia	Spain	Iceland	Luxembourg	Denmark	Switzerland	Austria	Belgium	Norway	Finland	Japan	Hungary	Canada	France	Estonia	Australia	Italy	Korea	Sweden	Mexico	United Kingdom	Slovak Republic	Portugal	Netherlands	New Zealand	Czech Republic	0.42225192003312295	0.18995494237119703	0.14852267716410505	0.15092219592158895	0.14078597935488668	0.11953269237145503	0.12509369203320064	0.11183667895940008	0.14783665945556712	8.8655474122106392E-2	0.15205763062977962	0.23104042017115445	0.1231506944657057	0.13741239870400013	0.1946821349734098	0.11001706211620133	-5.382075796135366E-4	0.13620792128475911	0.10813500712317126	0.14400075719359684	4.4132475154632811E-2	6.6728350381669799E-2	-4.5939522113719322E-3	5.7075735643927983E-2	2.5002006602637961E-2	5.0780666453682954E-2	4.394467992182971E-2	1.6989351368678296E-2	-3.1355532814296039E-2	7.9582617956375223E-4	Lower secondary education	Germany	Greece	Turkey	Ireland	Israel	Poland	Chile	United States	Slovenia	Spain	Iceland	Luxembourg	Denmark	Switzerland	Austria	Belgium	Norway	Finland	Japan	Hungary	Canada	France	Estonia	Australia	Italy	Korea	Sweden	Mexico	United Kingdom	Slovak Republic	Portugal	Netherlands	New Zealand	Czech Republic	-1.9895364199857268E-2	2.8518683169003189E-3	2.8977645081264658E-2	-0.22232865752673714	-0.14818011203803483	-0.42077255710191241	-6.6318690003973058E-2	-0.23460879259406386	-0.31742216069959173	-0.14756591251193341	-7.4310766198874001E-3	-0.16546870491748933	-0.17254176102024588	-7.6475046411990766E-2	-0.27492660043990003	-0.23323042557013274	-0.15905465045054712	-0.15119116986651537	-0.41687296987980371	-0.16744302236744679	-0.15184984533157952	-0.30103958866882297	-7.6812166867784692E-2	-0.19668674104302186	-3.3582730942439465E-2	-0.1465443135173744	-6.4241321702113274E-2	-0.44107913266060317	-0.57121872262510565	-5.7771817810385429E-2	-0.19573862905661532	-0.19235862764947376	-0.47446264092221735	AUS
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USA
37.6	19.3	35	50.6	26.8	16.8	33.299999999999997	35.299999999999997	38.1	29	26.6	24.6	20.100000000000001	37.299999999999997	45.6	14.8	44.8	39.700000000000003	32.4	40.700000000000003	37.299999999999997	30.7	22.9	15.4	17.3	23.7	30.7	34.200000000000003	35.200000000000003	13.1	38.200000000000003	41.7	35.447483777912538	56.426025482376986	31.028111761293076	38.047795414428634	63.047003989548529	25.957945493350408	54.356910651407418	46.154104050928964	50.968166150739933	53.199229004016047	62.682989674128635	87.356933106066691	80.42977059129575	63.605890569308173	62.16108305640563	39.208407221114754	42.968579659484448	65.001614330382068	59.117137544695055	23.698910775291239	28.472777511789218	54.596543826047053	69.063134966397939	69.014466216368987	78.923918498581912	85.67150358520928	40.722150114571917	25.360228744005241	53.433865346043376	48.867125676604388	65.499422090653866	76.759065794042357	Tertiary education attainment, 2010
Relative earnings premium (ISCED 5/6 vs. ISCED 3/4)
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7.6999999999999999E-2	6.2E-2	7.8E-2	8.8999999999999996E-2	5.8999999999999997E-2	5.5E-2	7.3999999999999996E-2	6.8000000000000005E-2	5.5E-2	9.5000000000000001E-2	8.5000000000000006E-2	5.2999999999999999E-2	8.7999999999999995E-2	9.2999999999999999E-2	8.2000000000000003E-2	5.6000000000000001E-2	0.10100000000000001	9.5000000000000001E-2	7.9000000000000001E-2	4.2000000000000003E-2	8.5000000000000006E-2	0.111	0.17899999999999999	0.14899999999999999	0.193	0.13800000000000001	0.124	0.13700000000000001	0.17899999999999999	0.14199999999999999	0.17399999999999999	0.23499999999999999	0.24099999999999999	0.13200000000000001	0.184	0.217	0.183	0.127	0.191	0.17899999999999999	0.22800000000000001	0.121	0.22500000000000001	0.27900000000000003	Wage premium on years of schooling
Wage premium on standaridized numeracy score 
