8

Department
for Education

The economic value of key
intermediate qualifications:
estimating the returns and lifetime
productivity gains to GCSEs, A
levels and apprenticeships

Research report

December 2014

Hugh Hayward, Emily Hunt & Anthony Lord -
Department for Education



Acknowledgements

This analysis has been undertaken by economists at the Department for Education (DfE),
with substantial input from Sarah Cattan and Claire Crawford at the Institute for Fiscal
Studies (IFS). Claire and Sarah have advised on the analysis undertaken as part of this
project and quality assured the implementation of the methodology. Responsibility for the
methodology and results remains with DfE.

We would also like to acknowledge Chris Woolliscroft for his extensive early input in
preparing the data and analysis, Daniel Mulkis for quality assuring the results, and Tom
McBride, Olly Clifton-Moore and Simon Palmer for their comments and advice throughout.



Contents

Acknowledgements
List of figures
List of tables
Executive summary
Literature review
Main findings from the literature
Data
Dependent variables
Qualification variables
Control variables
Methodology
Average and marginal returns
Regression methodology
Calculating lifetime productivity gains
Key assumptions
Other assumptions
Issues
Results
Main findings
GCSEs
A levels
Apprenticeships
Sensitivity analysis

Upper and lower estimates of lifetime productivity returns

11

11

14

14

15

16

18

19

20

22

23

24

26

28

28

31

38

39

42

45



Conclusion

References

Annex
Data and methodology of key recent UK studies
Figures

Further sensitivity analysis

48

50

51

51

o7

59



List of figures

Figure 1: Estimated lifetime productivity returns to achieving GCSEs at A*-C as highest
qualification 30

Figure 2: Estimated lifetime productivity returns to achieving GCSEs at A*-C, A levels and
apprenticeships as highest qualification 30

Figure 3: Marginal returns by age to five or more good GCSEs including English and maths -
male 34

Figure 4: Chart showing the marginal returns to 2 or more A levels vs 5-7 good GCSEs at

each age and the modelled quadratic relationship 43
Figure 5: Marginal returns by age to 1-2 good GCSEs - men 57
Figure 6: Marginal returns to 2 or more A levels — men 57
Figure 7: Marginal returns to 2 or more A levels - women 58
Figure 8: Returns to level 2 apprenticeships - women 58



List of tables

Table 1: Descriptive statistics — SAMPIE SIZE ......ccovvvueiiiiie e 16

Table 2: List of control variables and DasSiS. .... ..o 17

Table 5: Returns to achieving 3-4 good GCSEs relative to those with 1-2 good GCSEs ..... 35

Table 6: Returns to achieving 5-7 good GCSEs including English and maths relative to those
With 3-4 gOOA GCSES ... ..o e e e e e e e e e e e e e e e e e e e e e aeaeeenens 36

Table 7: Returns to eight or more good GCSEs relative to those with 5-7 good GCSEs...... 37

Table 8: Returns to five or more good GCSEs including English and maths relative to those
WiIth 1-4 gOOA GCSES ... ..ot e e et e e e e e e e e e e e e s e e e aeaeeeenes 38

Table 9: Returns to two or more A levels relative to those with 5-7 good GCSEs................. 39

Table 10: Returns to level 2 apprenticeships relative to those with some lower or equivalent
(o [UE= 111 7= (o] o =TSP 40

Table 11: Returns to level 3 apprenticeships relative to those with level 2 academic or
vocational QUAlIfICAtIONS...........oouiii e 41

Table 12: Assumptions for central, low and high estimates............cccccooviiiii i, 45
Table 13: Central, low and high estimates of lifetime productivity returns — men GCSEs .... 46

Table 14: Central, low and high estimates of lifetime productivity returns — men other
(o [UE= 111 or=1 (] o =TSO 46

Table 15: Central, low and high estimates of lifetime productivity returns — women GCSEs 47

Table 16: Central, low and high estimates of lifetime productivity returns — women other

(o [UE= 111 or=1 1] o =TSSP 47
Table 17: Wage & employment returns estimates for five or more good GCSEs................. 54
Table 18: Wage & employment Returns estimates for Alevels.........ccccccoeeeeiiiiiiiiiiicceeeee. 54

Table 19: Wage & employment returns estimates for level 2 and level 3 apprenticeships... 55

Table 20: Lifetime returns for apprenticeships...........ooeiiiiiiiiiiiiiie e 56



Table 21 Effect of changing wage period and employment type on male lifetime productivity
oS} (] 0= 1 (= 59

Table 22 Effect of changing wage period and employment type on female lifetime
ProduCtiVIty @SHIMAtES ..o e e e annnnanan 60



Executive summary

Improving individuals’ outcomes is a key goal of education. It is therefore important from a
policy perspective to understand the impact of qualifications in the labour market. Do more
qualified individuals earn more, and are they more likely to be employed? If the answer is
yes, is it possible to estimate the monetary benefits to society of a more educated
workforce? Having robust and up-to-date evidence on the economic benefits of achieving
qualifications is critical to educational investment decisions — and a key driver of this
research project.

Numerous UK studies estimate the wage returns and the increased probability of being
employed (employment returns) to individuals who hold particular qualifications. These are
derived using data from either the Labour Force Survey (LFS) or from cohort studies which
follow individuals throughout their lives. However, such estimates typically pre-date the
recession, and in some cases, are insufficiently granular for policy appraisal purposes .

Recent studies have also estimated the lifetime benefit to achieving qualifications through
higher economic output (or productivity). However, these have focused on vocational
qualifications, rather than GCSEs or A levels.

This paper makes a contribution to the literature by providing more up-to-date, robust and
granular estimates of the economic value of key intermediate qualifications. Our specific
focus is on GCSEs, A levels and apprenticeships at levels 2 and 3. We estimate the
economic value of qualifications in two ways:

e First, we estimate the wage and employment returns to specific qualifications by
comparing the wage and employment outcomes of individuals who hold those
qualifications to similar individuals qualified to the level below. This is the most policy
relevant comparison group. We distinguish between the marginal return — for individuals
who hold the qualification as their highest — and the average return — which includes all
individuals who hold the qualification.

e Secondly, we use these returns to estimate the economic benefit to society generated by
individuals achieving these qualifications. This is in the form of the higher lifetime
productivity of individuals with the qualification of interest. We also take an in-depth look
at how to estimate lifetime productivity returns?.

There are three key messages that emerge from our analysis:

! Existing estimates typically compare people holding five or more GCSEs graded A*-C with people holding low or no
qualifications. This will hide a wide variation in outcomes: some of this group will have just scraped five C grades and others
will have achieved ten A*s (with similar diversity in the comparison group). Most interventions result in more marginal
improvements in GCSE attainment for which no returns estimates exist. Existing estimates also fail to distinguish whether
individuals have achieved English or maths GCSE passes, which is of policy interest.

2 This explicitly builds on the recommendations made by the Centre for the Analysis of Youth Transitions in 2013 for
improving the DfE appraisal methodology. These were set out in CAYT Report Number 4 (2013) ‘Assessing the economic
benefits of education: reconciling microeconomic and macroeconomic approaches’.



Intermediate qualifications are highly valued in the labour market: achieving GCSEs, A
levels and apprenticeships is associated with significantly higher lifetime productivity.

Even achieving at very low levels — just 1 or 2 GCSE passes compared to none — is
associated with large productivity gains.

Modest incremental improvements in GCSE attainment also have sizeable lifetime
productivity returns, right across the GCSE spectrum.

These are based on the following key estimates®:

Individuals achieving five or more good GCSEs (including English and maths) as their
highest qualification are estimated to have lifetime productivity gains worth around
£100,000 on average, compared to those with below level 2 or no qualifications. This is
equivalent to around 3 additional years of work (based on the average output of an
individual with five or more GCSEs as their highest qualification). Restricting the
comparison group to just those with no qualifications boosts the returns to five or more
good GCSEs (including English and maths) to £283,000 for men and £232,000 for
women.

Individuals who just cross the five good GCSE threshold have considerable lifetime
productivity returns compared to those who don’t. Men holding 5-7 good GCSEs
(including English and maths) as their highest qualification have lifetime productivity
gains worth around £73,000 compared to those with only 3-4 good GCSEs; for women,
the figure is £55,000.

Men with 2 or more A levels as their highest qualification have lifetime productivity
returns of around £90,000 compared to those with 5-7 good GCSEs; for women the
figure is around £76,000.

Men with level 2 apprenticeships as their highest qualification have a lifetime productivity
gain of around £139,000 compared to those qualified to level 1 or level 2; the premium
for women is around £67,000. This figure is even higher for those who acquire level 3
apprenticeships as their highest qualification, with lifetime returns for men of around
£175,000, compared to those who have level 2 qualifications, and around £78,000 for
women.

These returns estimates are sizeable even when we use our most conservative
assumptions. Our findings have a number of policy implications. First, the 1% of pupils who
leave school at age 16 without any qualifications do so at a large economic cost to
themselves and to society in terms of lost output. Secondly, there is a strong economic
imperative that all children fulfil their educational potential, as even modest GCSE
improvements — at all levels — deliver large returns. Thirdly, the very high returns observed

* All of the lifetime productivity estimates are based on first quarter 2013 prices and discounted using HMT
‘Green Book’ guidance.



for men who acquire apprenticeships, demonstrates that high-quality vocational
qualifications offer significant economic returns, and are a route which young people should
be encouraged to consider alongside traditional academic alternatives.
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Literature review

There is a rich microeconomic literature on the economic value of qualifications. These
studies focus on estimating the wage and employment returns to various qualifications. To
do this they use survey data on individual's wages, qualifications and various demographic
characteristics to run regression models which estimate the returns to individuals holding
certain qualifications, controlling for other characteristics. Studies estimate the return to
everyone who holds the qualification of interest (known as the ‘average return’) and to the
subset of individuals who hold it as their highest qualification (the ‘marginal return’).

In this section we summarise the main findings from the recent UK literature on returns to
qualifications, based on three key studies: Greenwood et al (2007), Mclntosh (2007), and
BIS (2011). All of these studies are based on the Labour Force Survey (LFS). The LFSis a
large, nationally representative cross-sectional dataset that is widely used in estimating
returns to education due to its rich data on qualifications and labour market outcomes. As the
Office for National Statistics undertakes the survey on a quarterly basis, the data has the
benefit of being very timely. However the key drawback of estimating returns using the LFS
is that it lacks information on various background characteristics (e.g. early test scores)
which would improve the accuracy of the returns estimates.

Main findings from the literature

Strong wage and employment returns:

e Individuals who gain five or more good GCSEs as their highest qualification have
marginal wage returns of between 15% (BIS, 2011) and 25% (Greenwood et al, 2007)
compared to those who hold no qualifications. This range across studies is similar when
comparing everyone who holds five or more good GCSEs to those who don’t, controlling
for other qualifications held (‘average returns’).

e Greenwood et al. (2007) find that individuals who acquire two or more A levels as their
highest qualification have very high marginal wage returns; 44% compared to those
holding no qualifications. The average returns figure is much lower when comparing
everyone who holds A levels to those who don’t, at between 9% (BIS, 2011) and 14%
(Greenwood et al, 2007).

e BIS (2011) consider how the average wage return to holding five or more good GCSEs
varies by age. They find that, for men, the wage return rises with age, whereas for
women the return is quadratic (“n” shaped), with the peak return in middle age. When
considering the average wage return to holding one or more A levels compared to those
who don’t hold these qualifications, they find the return by age is fairly even for men (with
a high return in the final years of working life). For women, similar to the findings for

GCSEs, there is a quadratic rise and fall, with a peak return in middle age.

¢ Individuals who acquire level 3, and to a lesser extent level 2, apprenticeships tend to
have very high wage returns. Studies tend to focus on marginal, rather than average,
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returns to apprenticeships4. Level 3 apprenticeship holders have a wage return of
between 13% (BIS, 2011) and 18% (Mclintosh, 2007) compared to individuals who hold a
level 2 qualification as their highest. The wage return for level 2 apprenticeship holders
compared to individuals who hold level 1 or other level 2 qualifications, is between 8%
(BIS, 2011) and 16% (Mclntosh, 2007).° Studies tend to use this comparison group as it
closely matches the prior qualifications of those acquiring level 2 apprenticeships.

e Unlike for GCSEs and A levels, apprenticeship wage returns vary considerably across
gender, with wage returns being higher for men at both levels 2 and 3. This might reflect
the lower-paying nature of the sectors or occupations that women who hold
apprenticeships go on to enter, rather than lower returns to apprenticeships in
themselves.

e Greenwood et al. (2007) find that employment return for individuals who gain five or
more good GCSEs as their highest qualification (including the economically inactive) is
very high at 16 percentage points®, compared to individuals who hold no qualifications.
The average employment return is of a similar magnitude for all individuals who hold five
or more good GCSEs compared to those who don’t hold these qualifications. They find
that employment returns are generally higher when using a sample that includes inactive
workers, rather than only using the economically active sample (the latter group giving
GCSE employment returns of 3 percentage points for both marginal and average
specifications).7 This is generally true for all other qualifications examined.

e Alevels improve employment prospects when held as someone’s highest qualification.
Greenwood et al. (2007) find that for economically active individuals who hold A levels
as their highest qualification, marginal employment returns are around 3 percentage
points compared to someone with no qualifications. For the full sample (including the
inactive), marginal returns are around 10 percentage points. Estimates of the average
employment returns to holding A levels are varied, with BIS (2011) estimating returns of
around 3 percentage points compared to those who don’t hold A levels, and Greenwood
et al (2007) essentially reporting zero returns, regardless of whether the sample includes
inactive individuals.

*The average returns methodology is problematic for apprenticeships because of defining the comparison
group as everyone who does not hold an apprenticeship. This will encompass a very broad group of people
qualified to different levels. It contrasts with academic qualifications where individuals usually progress in a
linear way from one qualification level to the next (which means that people who don’t hold the academic
qualification of interest are usually qualified to the level below).

® We exclude those who hold traditional trade apprenticeships which existed prior to the introduction of the
modern form of apprenticeships in 1994. This is because they are no longer of policy relevance.

°A percentage point return is the arithmetic difference between two percentage values — e.g. a 3 percentage
point increase on 50% is 53%. This is not the same as a percentage change (%), since a 3% uplift on 50%
would equal 51.5%, not 53%.

" The distinction between economically active and inactive workers is taken from the International Labour
Organisation (ILO). Economically active individuals are defined as those in the labour market who are
employed or who are without a job but have actively sought work in the last 4 weeks and are available to start
work in the next 2 weeks. Inactive workers are those who are not in the labour force, i.e. those who are unable
to carry out work or who are not actively seeking work.
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The employment returns to apprenticeships tend to be sizeable. This is particularly the
case at level 3, where marginal and average returns for the full sample are between 11
percentage points (Greenwood et al, 2007) and 16 percentage points (Mclntosh, 2007)
compared to those at level 2. However, given that apprenticeships are qualifications that
are undertaken in the workplace, the large returns may not be causal impacts.

Employment returns are generally higher for women than men for GCSEs and A levels,
but fairly similar for level 2 and level 3 apprenticeships, when considering both active
and inactive workers (i.e. the full sample). This likely reflects the fact that men generally
work regardless of their qualification level, whereas women are more likely to seek and
consequently gain employment if they become more educated.

High lifetime productivity returns:

Apprenticeship holders make a substantial economic contribution over their working
lifetimes in terms of higher output. Lifetime productivity returns are higher for level 3
apprenticeship holders than for level 2 apprenticeship holders.

Mclintosh (2007) estimates the lifetime productivity gain to society from individuals
completing apprenticeships as their highest qualification, net of the costs of acquiring
these. The net lifetime productivity returns are £105,000 for level 3 apprenticeships
(compared to those at level 2) and £77,000 for level 2 apprenticeships (compared to
those at level 1 or level 2). BIS (2011) find lower lifetime returns to apprenticeships at
both levels but these are based on the private gains to individuals, rather than to society
as a whole.

The Annex gives a more detailed overview of the estimates at each qualification level. These
estimates are based on the studies referenced above, and are shown in tabulated format.
There are inherent difficulties making direct comparisons across studies given the varying
data periods, methodologies, and, in some cases, comparator groups.
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Data

We use pooled quarterly Labour Force Survey (LFS)® data from Quarter 1 2006 to Quarter 1
2013 to give a good spread of data before, during and after the 2008 recession. The LFS is a
large, nationally representative cross-sectional dataset that is widely used in estimating
returns to education due to its rich data on qualifications and labour market outcomes. As the
Office for National Statistics undertakes the survey on a quarterly basis, the data has the
benefit of being very timely. However the key drawback of estimating returns using the LFS
is that it lacks information on various background characteristics (e.g. early test scores)
which would improve the accuracy of the returns estimates.

We only include wave 1 individuals to avoid double-counting.9 The sample only includes
those who live in England and covers individuals from age 18 up to the current retirement
age of 64'°. The sample is split by gender. For wage estimations, the sample is restricted to
only covering those who work (i.e. full and part-time) and who report non-negative hourly
earnings below £100 per hour. The data is unweighted.

Dependent variables

Wages

The analysis uses gross weekly wages in the respondent’s main job, and, as a sensitivity
test, hourly wages to estimate the qualification returns. To ensure comparability, we convert
wages to first quarter 2013 prices using the Consumer Prices Index".

Employment

The main definition of employment is generated based on whether the individual was in
employment, searching for a job (ILO unemployed) or inactive. The dependent variable takes
a value of 1 if someone is in employment and 0 otherwise.

® Thisis a quarterly sample survey of individuals in over 60,000 households, made up of five ‘waves’ each of
around 12,000 households. It collects information about the personal circumstances, including age, marital
status, ethnic group, qualification and study or training, as well as the work circumstances of every adult living
in these households. For more information, refer to Jones & Smith (2001).

® Individuals are interviewed each quarter for 5 quarters. Individuals are asked about wages twice, in wave 1
and again in wave 5. For Q1 2006 only, we can include both wave 1 and wave 5 individuals as there is no risk
of double-counting.

1% |ifetime productivity estimates are based on age 18-67 as, due to increases in the participation age — the
minimum age individuals can leave education — and the state-pension age, this is the expected working life for
school leavers from 2015 onwards.

" Based on CPI figures from the ONS available here: http://www.ons.gov.uk/ons/datasets-and-tables/data-
selector.html?cdid=D7BT&dataset=mm23&table-id=1.1

14


http://www.ons.gov.uk/ons/datasets-and-tables/data-selector.html?cdid=D7BT&dataset=mm23&table-id=1.1
http://www.ons.gov.uk/ons/datasets-and-tables/data-selector.html?cdid=D7BT&dataset=mm23&table-id=1.1

Qualification variables

When creating variables the highest qualification determinant is based on a number of
questions covering the qualifications the person holds. Qualifications are grouped by levels
based on the Key Skills Qualification levels.

GCSE bundles

GCSE bundles are created based on a range of variables. The number of GCSEs is based
on a question on whether or not individuals have GCSEs above grade C, and subsequent
questions on the number of these. If a person has five or more GCSE passes then we use
their response in a further question to see if these qualifications include English and/or
maths.

2+ A levels

We code individuals as having 2 or more A levels based on responses to questions if they
have more than one A level.

Level 2 and level 3 apprenticeships

Apprenticeship levels are created based on answers to questions on whether the individual
has completed a Modern apprenticeship12 since the year 2000 and what level the
apprenticeship was.

Table 1 below shows the sample sizes on which our regressions are based. The sample is
fairly even split between men and women for GCSEs; however the cohort studying
apprenticeships is predominantly male. The more GCSEs an individual achieves the more
likely they are to progress to higher qualifications: approximately half of the individuals in our
sample who gained 1-2 good GCSEs progress further in education, whereas almost 90% of
those achieving eight or more good GCSEs continue their education after qualification age.

2 Modern apprenticeships are a fairly recent qualification that began in 1994; the analysis in this report does
not look at any other type of apprenticeships. For the observations from 2012 onwards , the variable only
includes those who started their apprenticeships in the year 2000 or after.
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Table 1: Descriptive statistics — sample size

Qualification Men Women
As highest Total As highest Total
1-2 good GCSEs 2,438 5,143 2,873 6,339
3-4 good GCSEs 2,793 6,893 3,571 8,424
5-7 good GCSEs 3,625 12,843 4,762 15,114
5-7 good GCSEs including 1,704 6,007 1,853 6,336
both English and maths
8+ good GCSEs 1,915 17,568 2,668 25,782
5+ good GCSEs including 2,822 16,941 3,248 17,159
both English and maths
2+ A levels™ 2,934 12,224 3,195 15,008
Level 2 apprenticeship 2,029 N/A 437 N/A
Level 3 apprenticeship' 396 N/A 87 N/A

Control variables

Control variables are variables that are used to improve the accuracy of the estimates of the
relationship between the dependent variable and the variable of interest.

Table 2 gives a list of the control variables used in each regression. When estimating
average returns, we also control for someone’s highest qualification held. This is to isolate
the independent impact of the qualification of interest (for example, A levels) on wages or
employment, as distinct from any other higher qualification (for example, a degree).

¥ Individuals are only included in this count if they also have five or more good GCSEs and are not currently in
education. Individuals who do not meet these criteria are excluded from the regression model to avoid bias in
the results.

" Individuals are only included in this count if they also have a level 2 qualification. Individuals who do not meet
this criteria are excluded from the regression model to avoid bias in the results.
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Table 2: List of control variables and basis

Control variable

Description

Regional dummies

Dummy variables ' for each Government Office Region

Ethnicity dummies

Dummy variables for each main ethnic group

Married

Whether the individual is married, cohabiting, in a civil partnership or
single (1=married/cohabiting/civil partnership)

Number of children
in age groups

The number of children in each of the following age groups, 0-to-2, 3-
to-4, 5-to-9, 10-to-15, 16-to-19

Year of observation

The calendar year that the observation is from

For the interested reader a more detailed discussion on the variables in the LFS can be
found in the LFS User Guide: http://www.ons.gov.uk/ons/quide-method/method-
quality/specific/labour-market/labour-market-statistics/index.html.

A dummy variable is a variable that only takes the values 1 or 0. For example, the dummy variable London
takes the value 1 if the individual is from London and O if not.
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Methodology

Our focus is on estimating the economic value of the key intermediate qualifications that
young people achieve: GCSEs, A levels and apprenticeships. For GCSEs, we consider more
granular qualification bundles than have been previously estimated in the literature. In cases
where individuals cross the five good GCSE threshold, our estimates are based on
individuals whose GCSEs passes include both English and maths, given that this is the
current policy focus.

We estimate the economic value of these qualifications in two steps.

In the first step we estimate the wage returns and employment increases associated with
gaining qualifications. This is done by comparing the wage and employment outcomes of
individuals who hold the qualification of interest to similar individuals qualified to the level
below. (We distinguish between the marginal return — for individuals who hold the
qualification as their highest — and the average return — which includes all individuals who
hold the qualification).

In the second step we use these estimated wage and employment return figures to calculate
the economic benefit to society generated by individuals achieving specific qualifications, in
the form of their higher lifetime productivity. We do this by estimating the productivity at each
age for those in the less qualified comparison group. We then uprate this “base” lifetime
productivity profile by the estimated wage and employment returns to generate the lifetime
productivity of those in the more qualified group. The gap between the two profiles is our
best estimate of the productivity gain to society from achieving the qualification of interest.

In estimating the lifetime productivity gains from acquiring qualifications, there are several
methodological issues which we have considered. These are discussed in more detail in this
section but are summarised below:

e Choice of comparison group: in contrast to some previous studies, our comparison group
is those who hold qualifications at the level below the qualification of interest, rather than
those with no qualifications at all. This is the more policy relevant comparison group.

e How to estimate the ‘base’ profiles for individuals without the qualification of interest: our
counterfactuals are based on simple regression models which allow us to estimate
average wage and employment probabilities at each age during that individual’s working
lifetime. This includes “out of sample” predictions at older ages than we have in our
dataset, given our assumption that young people will be retiring later than the current
workforce (aged 67 as opposed to aged 65).

o  Whether returns to qualifications vary over the lifecycle: we allow our estimated wage
returns to vary over the lifecycle by interacting the qualification variable with age and age
squared. As individuals acquire experience and develop on-the-job skills the productivity
gain from qualifications may change over their lifetime. This relationship is observed in
the data.

18



o  Whether to estimate employment returns for everyone or only the economically active:
we estimate employment returns for everyone, including the inactive. This is because
qualifications could affect someone’s decision whether to look for work at all. In the
annex we consider how using only those active in the labour force affects our results.

e How to account for hours worked: given that qualifications may affect the number of
hours that someone works, we use weekly pay as the dependent variable for our
headline figures. We also consider how using hourly wages affects our results.

e Social versus private benefits of education: our interest is in the benefit to society, rather
than to the individual, from acquiring qualifications. To estimate economic output, we
apply ‘non-wage labour costs’ of 30% to the estimated wage impacts.

e Real earnings growth: we assume that for a given qualification level, people’s real wages
do not rise over time. This could be considered conservative and is in contrast to other
studies which tend to assume positive real earnings growth of around 2% per year. We
also consider whether our historic returns estimates are constant over the 2006-2013
data period used in our analysis to check the stability of our estimates over time.

e Ability Bias — how much of the difference in wages is due to inherent productivity
differences between individuals and how much is due to their education: if more able and
therefore higher earning, people acquire more qualifications, a key concern is that our
LFS estimates could be upwardly biased. To inform sensitivity tests around the possible
scale of ability bias, the Institute for Fiscal Studies (IFS) have separately estimated the
returns to qualifications using the British Cohort Study which contains childhood ability
measures.

We do not estimate the costs to the individual or exchequer of acquiring the qualifications.
Nor do we examine the wider benefits, such as through lower crime rates and better health
outcomes, which education can provide. This report does not split the benefits from higher
productivity between the individual, through higher earnings, and the exchequer, through
higher taxes and lower benefits. The section below discusses the regression techniques
employed, how the base case is profiled and how the lifetime productivity gains are
calculated.

Average and marginal returns

For all the qualifications examined in this report — with a few exceptions — there are two
estimates of the returns to the qualifications, the marginal and the average return.

Marginal return

The ‘marginal return’ is the benefit to an individual from holding the qualification of interest as
their highest qualification. For example, the ‘marginal return’ to 3-4 good GCSEs versus 1-2
good GCSEs is the benefit from having 1-2 GCSEs at grade C and above to having 3-4
GCSEs at grade C and above and not progressing further in education or training.
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To estimate marginal returns, we compare the benefit of acquiring qualifications relative to
the next lowest qualification group. This is the most policy relevant comparison group but is
different to Greenwood et al (2007) and BIS (2011) who estimate the benefit of acquiring
qualifications relative to those who hold no qualifications.

Average return

The ‘average return’ is the benefit to an individual from holding a qualification, whether or not
it is their highest qualification. For example, the ‘average return’ to 3-4 good GCSEs versus
1-2 good GCSEs is the benefit from having 3-4 GCSEs at grade C and above over 1-2
GCSEs at grade C and above, while controlling for the higher qualifications that certain
individuals in either group may go on to get. In this example the sample of these individuals
is likely to be small, since most people who acquire only 3-4 or 1-2 good GCSEs at GCSE
level are unlikely to continue any further in education. We control for higher qualifications by
adding additional variables in the wage and employment regression equations, which, to our
knowledge, is the best method for isolating the independent impact of 3-4 good GCSEs on
wages or employment.

The methods used in controlling for higher educational qualifications and the comparison
groups used (comparing all those who hold the qualification to all those who don’t) follow the
methodologies of other studies that have estimated average returns to educational
qualifications.

Regression methodology

The first step we undertake to estimate the lifetime productivity gains to acquiring
qualifications is to estimate the wage and employment returns using regression
methodology. Here, we outline the separate regression techniques used to estimate returns.

Wage regressions

We are interested in estimating how much more an individual is likely to earn, on average, if
they acquire a given qualification. To do this we estimate the wage return using the standard
Mincer wage specification'®. This models the natural logarithm of wages as a function of
education, experience (here proxied by age) and a range of other observable characteristics
which could affect wages. The regressions used in this report differ from the more common
specifications as the returns to qualifications are allowed to vary quadratically with age. This
is to reflect the assumption that returns to qualifications may vary as an individual builds on-
the-job skills through workplace experience. This is modelled by estimating separate
coefficients in the wage regression for the qualification, the qualification multiplied by age
and the qualification multiplied by age squared.

'® Based on Mincer (1958) “Investment in Human Capital and Personal Income Distribution” it is the standard
equation used to estimate earnings models. The exact specification in this paper is set out below.
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