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Highlights
•

There is a small amount of literature on the effect of crossing important compulsory
high stakes exams thresholds on labour market outcomes. This literature shows
mixed results.

•

Using English administrative data, I examine crossing an important threshold in the
English education system at the end of compulsory education on early career labour
market outcomes. I am able to link crossing the threshold with post compulsory
education, including both academic and vocational pathways, and ultimately labour
market outcomes.

•

I show that crossing the five GCSEs A* to C threshold (the one I focus on) leads to
an increase in academic education for both men and women, and an increase in
women’s early career earnings, but not for men.

•

The results are explained by returns to higher levels of academic education being
positive and sizeable for the marginal female learner, but returns for the male
marginal learner being smaller.

•

These results show for women show that whilst crossing the threshold leads to
higher early career earnings due to the increased uptake of academic education, this
only explains some of the differences. Therefore, crossing the threshold may send
some sort of signal to employers (in addition to education institutions).
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Abstract
This paper offers new insight into the link between success in high stakes exams and
subsequent education and labour market outcomes. It is the first study to look
holistically at the impact of crossing an important high stakes threshold on both
academic and vocational education choices and ultimately labour market outcomes.
It does so by comparing those either side of a formerly important threshold in the
English education system at the end of compulsory schooling (achieving five general
certificate of secondary education A* to C passes) which was commonly regarded as
the minimum benchmark for continuing into post-compulsory education. I find that
crossing this threshold led to an 6.3-6.7 percentage point increase in the proportion
of men and women (respectively) going on to take academic qualifications, with little
change in the proportion taking vocational qualifications, leading to a net increase in
those staying on after compulsory schooling. Women’s daily earnings in 2017-18 (1113 years after leaving compulsory schooling) were 3.1 percentage points higher for
those just crossing the threshold, but men’s early labour market outcomes were
unchanged. The results for men can be explained by low returns to academic
qualifications for marginal learners. The findings for women do not disappear after
accounting for subsequent education choices, suggesting that crossing the threshold
may play a signalling role for employers as well as education institutions.
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1. Introduction
It is well established that the results of high stakes exams, such as the awarding of a
high school diploma, have a significant effect on subsequent education outcomes
(Machin et al 2020, Canaan and Mouganie 2018, Dee at al 2016, Diamond and
Persson 2016, De Philippis 2016, Ebenstein et al 2016). Given the strong causal
impact of education on labour market outcomes, this could mean that just passing a
high stakes exam, or just attaining a certain grade, has a long-term impact on labour
market outcomes. However, the evidence here is more mixed. For example, Clark
and Martorell (2014) found there was no impact of just achieving a high school
diploma in the United States on earnings, whilst Canaan and Mouganie (2018) found
there was a 12.5 percent increase in earnings associated with just passing the
Baccalaureate in France. Importantly, no previous study has been able to explore the
links between just passing or just failing important exams, and both labour market
outcomes and the full range of educational pathways, that individuals falling just
either side of the threshold may go on to take.
This paper offers new insight into the relationship between just crossing important
exam thresholds and future earnings, and in particular to what extent any effects on
labour market outcomes are mediated by education choices. It does this by using
detailed administrative records on compulsory exams taken at age 16 in England
linked to subsequent education and tax records up to age 29. I focus on a formerly
important threshold in the English exam system: achieving five General Certificate of
Secondary Education (GCSE) passes A* to C. This threshold still applied to the
cohorts under consideration in this paper, relating to attainment at age 16 which was
concentrated around the middle of the overall results distribution. This threshold was
seen as a secondary school pass and was typically regarded as the benchmark
required in order to continue on the academic track in post-compulsory education. It
is comparable to a high school diploma in the United States in stature (though the
level and age taken is different). Crucially, I am able to explore whether post 16
education choices and outcomes mediate any observed differences in earnings. I
focus on labour market outcomes in the latest tax year I have data available for,
2017-18, when my cohorts were aged 27 to 29, i.e., 11 to 13 years after the exams
took place, and link this to education outcomes at age 25 (nine years after exams
took place).
I do not have access to exam marks, but do have a rich set of socio-economic and
demographic characteristics, as well as the full basket of qualifications, subjects and
grades taken by young people at the end of compulsory education (and earlier in the
education system). I use overall attainment at age 16 as a kind of running variable
and estimate the effect of crossing the threshold using regression analysis with a rich
set of controls. The key assumption I make is that those either side of the threshold
are otherwise identical and thus crossing the threshold is due to arguably random
factors which are not fully under the control of the individual or other stakeholders.
For example, a number of studies have shown that external factors such as
temperature (Park 2020) and air pollution (Ebenstein et al 2016) can impact upon
exam performance and there can be measurement error when exams are marked
(Rhead et al 2016, Rhead et al 2018). This would lead to allocative efficiency and
fairness issues, if future education and labour market outcomes were determined
strongly by such factors.
I find that crossing the threshold in high stakes exams at age 16, despite leading to
higher post 16 education levels for both men and women, has little impact on labour
market outcomes for men, but some for women. I go on to show that this is because
men who just cross the threshold do not appear to benefit from taking advanced and

higher-level academic qualifications, whilst women do. This finding is similar to other
studies that focus on the marginal learner (Dearden et al 2004), i.e., those at the
margins of an educational investment and also chimes with the wider literature
focusing on average returns, which shows that women tend to have stronger returns
to academic qualifications than men (Belfield et al 2018b, Walker and Zhu 2003,
Dearden et al 2004). The finding of higher earnings for women is partially, but not
fully, explained by the fact that those just crossing the threshold are more likely to
stay on to take academic post-compulsory qualifications, suggesting that the
threshold may act as a signal to employers of the underlying productivity of these
women compared to their peers who do not cross the threshold.
This paper makes two important contributions to the literature and also has some
important policy implications. Firstly, I offer a holistic picture of the impact of
marginally attaining or not attaining a grade/mark in high stakes qualifications by
exploring both education and labour market outcomes, including the educational
route taken, for men and women separately. My analysis highlights the importance of
splitting by gender and not only focusing on short term outcomes, but also on longer
term outcomes to obtain a full picture. Machin et al (2020) examine the impact of
crossing an important English language exam threshold but are only able to consider
short term education outcomes (at age 19). Clark and Martorell (2014) compare the
earnings of those barely passing or barely failing exit exams that lead to high school
diplomas in Texas and find that just crossing the threshold does not impact upon
college enrolment or subsequent earnings, but are not able to consider a wider range
of education or training routes. Canaan and Mouganie (2018) focus on high stakes
exams at the end of secondary school in France, finding that those just passing go
on to earn higher early career salaries, which can be explained by the fact that they
are more likely to access higher ‘quality’ higher education (but not higher quantities),
but again they focus solely on subsequent higher education choices.1 By focusing on
both academic and vocational pathways I am able to offer new insight.
Secondly, it speaks to the human capital versus signalling debate. Human capital
theory suggests that investments in human capital lead to better labour market
outcomes by increasing productivity (Smith 1776, Marshall 1890, Becker 1964,
Mincer 1974). The signalling model, on the other hand, suggests that education has
no effect on productivity but is simply a way for the market to overcome asymmetry of
information, with employers using education as a ‘signal’ of an individual’s underlying
productivity (Spence 1973, Weiss 1995, Riley 2001, Caplan 2018). Differentiating
between human capital theory and signalling is extremely difficult because both
theories imply a positive relationship between education and earnings.
Comparing the earnings of individuals just crossing or just failing to cross important
exam thresholds has been argued to be an appropriate way to test between the
models, as those just passing have a piece of paper signalling their underlying
abilities to other stakeholders, while those just failing, while having a similar amount
of knowledge, do not. Clark and Martorell (2014), for example, interpret their results
as providing no evidence in favour of the signalling model, because those just
1

In addition, there are several papers that focus on admission exams to colleges and
universities to establish causal links between education and labour market outcomes
(Hoekstra 2009 in the USA, Saavedra 2014 in Colombia, Hastings et al 2013 and Zimmerman
in Chile, Ebenstein et al 2016 in Israel, Anelli 2020 in Italy, Jia and Li 2021 in China).
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achieving a high school diploma do not earn more than those just failing. They are
able to do this because they find no effect of just achieving a high school diploma on
subsequent education outcomes. (If individuals just above the threshold achieve
more education than those just below, then we can no longer interpret an effect of
the cut-off on earnings as due to signalling alone.)
In my study, I can check for the possibility of signalling at different stages: at the point
at which individuals are deciding whether or not to continue in compulsory education,
just achieving or just missing out on the benchmark five GCSEs at grades A* to C
may send a signal to education institutions that an individual is more likely to be
successful in completing an academic education (or may signal this to the individuals
themselves). Moreover, if over and above any differences in subsequent educational
attainment, there remain differences in earnings as a result of just crossing the
threshold, then it could still be the case that crossing the threshold is sending a signal
to employers about an individual’s unobserved productivity. I find strong evidence in
favour of the threshold being important, possibly indicating a role for signalling, in
terms of subsequent education choices. I also find some tentative evidence of labour
market signalling for women, but no evidence of signalling for men.
From a policy perspective, my findings suggest that, in England, something is
stopping those that just miss out on crossing the threshold from continuing in
academic education. This could be down to education institutions using this cut off
when making admission decisions, the individuals themselves making different
choices or potentially other factors. Policymakers and education institutions may
want to reflect on this and consider what interventions may help to overcome this.
This could, for example, be education institutions offering more flexibility to those with
very similar profiles but one grade difference or teacher and careers advice to
support these individuals. Currently it seems those just missing out have fewer
options than those just passing. However, the fact that their early career outcomes,
their education profiles in compulsory education and their socioeconomic and
demographic characteristics, are very similar suggests that those just missing out
may have been just as capable of completing an academic route as those just
passing.
Findings in this paper also have some important policy implications for the future of
high stakes exams. The Covid-19 pandemic led to the cancellation of in-person
exams in 2020 in many countries (e.g., United Kingdom, France, Belgium, Ireland,
the Netherlands, Norway, Mexico, Pakistani, Saudi Arabia and India). This has led a
number of countries to question the existence and purpose of qualifications at
important progression points, which have high stakes for students and schools 2. For
men, at least, my findings do not provide any evidence that high stakes exams are
likely to lead to substantial allocative inefficiency: at least for this marginal group of
male learners, just missing the threshold does not appear to have significantly
harmed their future labour market prospects. There is some evidence of an effect for
women, but the effects are relatively small. Therefore, the findings in this paper do
not present a strong case for the abolition or major revision of high stakes exams,
although of course my results only apply to a marginal sample and there are many
2
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other reasons why high stakes exams may or may not be the right assessment
method3.
This paper now proceeds as follows. Section 2 covers background and some
information on the English education system. Section 3 gives details of the data used
and section 4 covers the empirical strategy. This is followed by the results (section 5)
and discussion (section 6).

2. Background
This section gives details of the English education system and specifically GCSEs,
post 16 education and the former importance of the five A* to C threshold. My sample
includes those that took their GCSEs between 2004 and 2006 and thus when I refer
to the English education system, I am referring to how it was at this time.
GCSEs are a series of compulsory qualifications that are taken by all pupils at the
end of compulsory education, when pupils are around 16 years old. On average
pupils entered around 9-10 GCSE or equivalent exams. Maths, English and science
are compulsory, but a range of other subjects can be undertaken from the
humanities, arts, languages and design and technology groups. Grades were
awarded from A* to G, highest to lowest, with C or above seen as a ‘good pass’.4
GCSEs are high stakes qualifications and there is a considerable amount of pressure
on pupils to perform well in them. Better GCSE grades are associated with better
education and labour market outcomes (Machin et al 2020, Gayle 2002, Crawford
2014, De Philippis 2016, Galindo-Rueda et al 2004, Chowdry et al 2013). GCSEs
essentially act as a facilitator for continuing in education (and accessing higher
levels) and certain grades are expected to access higher levels. Achieving what were
formerly known as five ‘good passes’ (A* to C) was a salient ‘cut off’ and was
expected by many institutions’ entry policies for individuals to be able to progress to
Advanced level qualifications (A-levels) and equivalents, qualifications often needed
to go to university. Education providers (school sixth forms, sixth form colleges and
further education colleges) use GCSE results to screen potential candidates. The
proportion achieving five GCSEs A* to C was 56.8 percent of the whole population
(of those doing GCSEs in 2004 to 2006).
GCSEs are externally set and awarded by one of four exam boards in England. The
format of GCSE examinations differs for each subject, though there has always been
a final exam, i.e., an externally set and marked assessment. The model for marking
the final exam varies depending on subject and exam board, but it is commonly a
standardised exam that is marked by external examiners. Grade boundaries are not
pre-set and are decided by an external committee, using statistics and evidence
(from previous years) and inspecting exam papers. The rigorous, independent
process means there are limited concerns around school or teacher manipulation of
results. However, there exists the possibility of remarking exams, which can be
requested by the school (only). It is therefore possible that the grade awarded can
change after remarking. I explore the implications of this in validity of design (section
4.2).
Before GCSEs were reformed post 2013 to remove tiering, most subjects had a two3
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tier system, with a higher or foundation tier. There were some exceptions which did
not have a tiers (such as history, physical education, art and drama) and notably
maths, which had a three-tier system The tier entered by pupils for maths was
therefore an important factor when considering grades A* to C, or thresholds, as it
limited the possibility of grades achieved.
At 16 years old, after completing GCSEs, individuals had the choice to continue in
education or do something else5 (for example finding a job). For those staying in
education, there are two broad options: 1) an academic route or 2) a vocational
route. The academic route involves studying A-levels and usually university
afterwards, whilst a vocational route includes apprenticeships and other technical
qualifications. Having better GCSE grades gives more choice in terms of options, i.e.,
those with poorer GCSE grades may have fewer options. Overall, on completing
GCSEs, various different pathways are possible.
Post 16 education in England is generally seen in levels, based on a qualifications
framework6. These range from entry (0) to level 8. Achieving five GCSEs A* to Cs is
a full level 2 qualification, whilst two A-level passes (or equivalent) is a full level 3.
Higher education is level 4 and above and within that completing a (first) degree is a
level 6.
GCSEs were, and still are, also high stakes exams for schools, i.e., teachers and
leaders, as well as pupils. Since the Education Act in 1992 school league tables were
published based on GCSE and equivalent results. Thus, prospective parents were
able to see schools’ overall ‘performance’ in exam results and make choices based
on this. For a long period achieving five GCSEs A* to C was the headline measure
used in these performance tables and though the accountability system changed, the
‘five good passes’ cut off continued to be reported on. In addition to being considered
like passing secondary school, in a way a high school diploma in the US might be
seen, the aforementioned factors left quite a legacy of the achieving five GCSEs A*
to C threshold.

3. Data and sample selection
3.1 Data
This paper examines the impact of crossing the five GCESs A* to C threshold on
labour market outcomes. The analysis draws upon a range of government
administrative data, crucially data on exams taken at 16 and subsequent education
and tax records. This has the advantage of very large numbers and completeness,
i.e., it includes almost everyone who went to school in England (including those
attending private, selective, and special schools) and is not based on sampling. This
gives the opportunity for highly robust analysis (reducing risks of bias and small
sample sizes).
I start with administrative records on GCSEs and equivalent qualifications. This
includes information on entries, grades, qualifications, subject, and tier. The detailed
GCSE data enables me to construct a continuous measure of overall attainment. I do
not, however, observe continuous marks within each grade boundary or whether a
grade was changed due to remarking (just the final grade). I discuss my identification

5
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strategy in more detail in Section 4.
I use three cohorts of individuals, those taking their GCSEs in England between 2004
and 2006. I combine cohorts to increase sample size. The records of these
individuals that did their GCSEs (and equivalents) in England during these three
years are then matched to other education administrative records which include test
scores from exams taken at 11 years old and socioeconomic and demographic
characteristics, including proxies for socioeconomic status (Free School Meals (FSM)
eligibility and Income Deprivation Affecting Children Index (IDACI)7), special
educational need status (SEN), first language spoken, ethnicity and region of school
attended. I also add a school fixed effects variable to control for the school attended
and address any unobservable factors that could influence labour market outcomes.
This is subsequently matched to post 16 education data on qualifications undertaken
and completed. This includes the level of the qualification, the type of qualification,
the subject or sector area, the institution or provider and the grades or classifications.
Finally, this is matched to administrative tax and benefit records, which include
employment spells, earnings from employment and out of work benefits claims.
Collectively, these matched datasets are known as the Longitudinal Education
Outcomes (LEO) dataset. The labour market variables are available up to 2017-18
tax year and hence individuals can be tracked for 11 to 13 (full tax) years after
completing their GCSEs (dependent on the cohort, i.e., those taking GCSEs in 2004
can be tracked 13 years, whilst those taking exams in 2006 11 years).
I focus on employment, earnings and out of work benefits claims in the latest (tax)
year available in the data: 2017-18. This approach is common in the literature (Clark
and Martorell 2014, Angrist and Krugeur 1991, Lemieux and Card 2001, Anelli 2020,
Aakvik et al 2010). I also show that results hold if I select a given age, i.e., ages 27,
28 or 29. This is around 11 to 13 full years after GCSEs (depending on the GCSE
cohort), i.e., around 27 to 29 years old. Three labour market variables are
constructed for this paper: 1) proportion of year in employment, 2) proportion of year
claiming out of work benefits and 3) logarithm of earnings at age 27 to 29. The
employment variable captures the proportion of the tax year that someone has been
employed. This is a continuous variable (from 0 to 1) calculated by dividing the
number of days employed, by the days in the tax year. Being out of work is also
defined as the proportion of the year claiming out of work benefits, in the way
employment is defined. I use the definition used in Department for Education official
statistics8. This includes more ‘classic’ unemployment benefits and disability out of
work benefits9. Claiming out of work benefits and being in employment are not
mutually exclusive, i.e. it is still possible to claim certain out of work benefits whilst
working. This however comes with restrictions and is usually those on low incomes,
working few hours or with a disability. For example, jobseeker’s allowance (the main
unemployment benefit) can be claimed if someone is working fewer than 16 hours
per week and actively seeking other employment.
I calculate daily earnings by dividing annual earnings by the number of days in
7
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employment in the tax year. Earnings are only included for those in employment for
the whole tax year10 and are adjusted to the latest tax year of data available (201718) using the Consumer Prices Index including owner occupiers' housing costs
(CPIH). 47,105 (57 percent) of the 83,128 individuals in my sample meet this
criterion. There are 17,834 individuals (around 22 percent of the sample) who were
not employed at all, leaving 17,199 (21 percent of the sample) who were employed
for at least one day but less than 365 days. See the appendix (Table A1 and Figure
A1) for more details, including a gender split (the patterns are very similar). I opt to
focus on earnings of those in employment for the whole tax year to focus on those in
‘stable’ or continuous employment, thus removing casual or temporary work. Checks
are taken to see if different employment and earnings definitions make a difference to
results (shown in section 5: results). I remove the first and 99th percentiles of
earnings to remove outliers separately for men and women. The main limitation of
the earnings data is that it does not contain hours worked. Because women are more
likely to work part time than men,11 I make comparisons of crossing the threshold
separately for men and women. This is explored when interpreting results in section
5.

3.2 Sample selection
I start with 1.9m individuals who did their GCSEs in 2004 to 2006. 95 percent are
successfully matched to labour market data, leaving me with 1.8m individuals. From
here I restrict my sample to those who ‘just achieve' or ‘just miss out’ on the
threshold of achieving five full12 GCSEs at grades A* to C. This is defined using a
‘one grade away’ approach. Ideally, I would use exam marks as a running variable
and carry out a RDD approach around the C/D cut off of the marginal exam.
However, exam marks are unavailable. Instead, I use total GCSE points score as a
kind of running variable, which enables me to account for an individual’s total
attainment across all qualifications and subjects, as well as the marginal exam.
The treatment group is defined as those that achieve five full GCSEs A* to C and
have at least one C grade (i.e., have at least one subject in which they achieved a
‘marginal’ good pass). The control group are those that have four full GCSEs A* to C
and at least one D grade amongst their remaining grades (i.e., they ‘just’ missed out
on meeting the benchmark five A* to C grades). Thus, the threshold is the C versus
D grade, and the treatment and control groups are only separated by that one GCSE
grade. The treatment group and control group can have a range of grades, as long
as they meet the criteria outlined above. This means that the treatment group could
include CCCCC, and the control group could include CCCCD, or they could include
A*A*A*A*C and A*A*A*A*D (respectively). As shown in Section 4.2 below, the overall
basket of GCSE results – as well as a range of other characteristics – are very
similar across the two groups.
Restricting the sample in this way produces a sample of 83,460 individuals. I also
restrict attention to individuals who, in any given exam they took, had the possibility
of attaining either a C grade or a D grade, to maximise the possibility that random
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factors could have contributed to them ‘just passing’ or ‘just missing out’.13 This is a
particular problem for maths and reduces the sample slightly further, to 82,138
individuals: 42,799 in the treatment group and 39,339 in the control group. For men,
there are 22,460 and 20,574 in the treatment and control groups respectively, whilst
for women it is 20,339 and 18,765.

3.3 Representativeness of my sample versus wider population
There are 82,128 individuals in my sample, which is almost four percent of the overall
population (of 1.8m). This implies that my findings are for a very marginal group of
students with attainment around the threshold (i.e., it does not include very high or
very low achievers). This is not to say that focusing on my sample is not important,
as this is a crucial threshold in the English education system and hence these
marginal learners are of key interest. However, it is unlikely that my findings can be
extrapolated to the population as a whole. This section illustrates some of the
differences between my sample and the rest of the population taking GCSEs
between 2004 and 2006 who have been matched to labour market data and provides
important context for my findings.
Table 1 shows that my sample is slightly less likely to be from a lower socioeconomic
status, to have a special educational need, be from a minority ethnic background or
have a language other than English as their first language. Average test results at 11
vary for men and women, with my sample being higher for men and the opposite for
women. At 16, the patterns remain the same for women but the converse for men.
Table 1: Comparison of my sample and wider population - socioeconomic and
demographic characteristics
All
other
Differences
men
Socioeconomic and demographic characteristics
IDACI
0.185
0.205
-0.019***
FSM eligible
-0.039***
0.089
0.128
SEN
-0.104***
0.108
0.212
Minority ethnic
-0.010***
0.121
0.131
First language
-0.007***
English
0.081
0.089
Education factors
KS2 English
and maths
104.6
103.9
0.745***
marks
KS4 points
40.3
40.5
-0.167
Sample size
43,034
903,345
** significant at 5% level, *** significant at 1% level.
Men in
sample
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Women in
sample

All
other
women

Differences

0.202
0.110
0.066
0.143

0.206
0.128
0.120
0.135

-0.005***
-0.018***
-0.054***
0.008***

0.094

0.090

0.004**

101.6

106.4

-4.776***

41.4
39,104

46.5
854,715

-5.087***

As introduced in the background section, maths previously had a three-tier system. The
higher tier awarded grades A* to C and foundation tier awarded grades D to G. Comparing
someone with a C in the higher tier with a D in the foundation tier would be invalid as there is
essentially no threshold, i.e., those with a C in higher tier never had any chance of getting a D
nor did those achieving a D in foundation tier have the chance of achieving a C. Thus, I only
include those entering the intermediate tier. This awarded grades B to E and hence there was
a natural threshold. I only have information on exam tier from the AQA exam board and
therefore I only include those individuals that crossed the (C/D) threshold in maths in an exam
administered by the AQA exam board.

My sample includes those that achieved five full GCSEs A* to C, including at least one C and
those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
All other men and women are all those taking their GCSEs in the same years (2004 to 2006)
who achieved other results (i.e., not either side of the threshold).
Columns 2, 3, 5 and 6 show means. Columns 4 and 7 show results from two-sided t-test.

Whilst the sample and overall population are similar in compulsory schooling, some
differences show at higher levels of education (see Table 2). The sample becomes a
marginal group at higher levels of education, with generally poorer outcomes than
those from the overall population.
Table 2: Comparison of my sample and wider population - post 16 education
variables
Men in
sample

All other
men

Women
Differences
in
sample

All
other
women

Differences

Level 3 participation by
0.430
0.448
-0.018***
0.471
0.544
-0.073***
age 20
Level 3 participation by
514.67
726.96
-212.30***
542.18
765.17
-223.00***
age 20 - points
Degree participation
0.286
0.372
-0.086***
0.322
0.464
0.142***
Degree completion
0.184
0.298
-0.114***
0.220
0.392
-0.172***
Degree participation but
not completion (‘drop
0.360
0.199
0.169***
0.318
0.155
0.159***
out’)14
Degree classification –
0.447
0.626
-0.179***
0.445
0.672
-0.225***
2:1 or above
University ‘status’15 1
0.001
0.028
-0.027***
0.000
0.020
-0.020***
University ‘status’ 2
0.090
0.386
-0.296***
0.069
0.356
-0.287***
University ‘status’ 3
0.726
0.496
0.230***
0.724
0.513
0.211***
University ‘status’ 4
0.147
0.066
0.082***
0.174
0.084
0.090***
Sample size
43,034
903,345
39,104 854,715
** significant at 5% level, *** significant at 1% level.
My sample includes those that achieved five full GCSEs A* to C, including at least one C and
those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
All other men and women are all those taking their GCSEs in the same years (2004 to 2006) who
achieved other results (i.e., not either side of the threshold).
Columns 2, 3, 5 and 6 show means. Columns 4 and 7 show results from two-sided t-test.

4. Empirical strategy
4.1 Research design
The previous section defined the groups on either side of the five GCESs A* to C
threshold. Here I explain how I estimate the impact of crossing the threshold on
14

This is the proportion of individuals that participated in a degree but had not completed it
(by the latest year’s data). This is therefore not exactly ‘drop out’ as individuals could still be
doing their degree, and this is a risk for late starters.
15
Using clusters from Boliver (2015)

subsequent outcomes.
I observe the impact of crossing the threshold on labour market outcomes and
subsequent short- and medium-term post compulsory education outcomes, before
finally looking at how they all fit together. I use mediation analysis to decompose the
link between crossing the threshold, post 16 education outcomes and labour market
outcomes (and carry out a robustness check using instrumental variables (IV) to
verify results – see below). This is essentially a framework that allows me to carry out
several components of analysis and then put them together, but with each of the
components able to stand alone and provide insight in their own right. I refer to them
as steps, in line with the theoretical framework first outlined by Baron and Kenny
(1986).
In step 1, I use regression analysis to estimate the impact of achieving five full
GCSEs at A* to C on labour market outcomes versus just missing out (i.e., achieving
four full GCSEs at A* to C, and one full GCSE at D). The definition of these two
groups is discussed in detail below. Formally, the model estimated is the following:
(1)

Yi = β0 + β1 Ti + β2 Xi + ei

Where Y is the labour market variable of interest, for example (logarithm of) earnings.
T is a dummy variable that indicates if someone crossed the threshold. X is a vector
of control variables and includes proxies for socioeconomic status (FSM and IDACI),
SEN status, ethnicity, first language, region (where they went to school), prior
attainment (English and maths marks from test scores at 11), academic year cohort,
the school attended (using school fixed effects) and variables reflecting the overall
basket of GCSE results (exam entries, a points measure for overall results, subjects
taken and exam tier). e is the error term.
The range of these variables allows me to compare those with similar performance at
school, similar personal characteristics, growing up in similar parts of the country,
going to similar types of schools, and taking a similar set of exams in which they
obtain a similar overall basket of grades in similar subjects but, crucially, in which
they obtained a C vs. D grade in one particular subject. I do not have exam marks
and therefore a regression discontinuity design (RDD) is not possible. However, the
richness of the variables I use helps to overcome this. This is explored in sub section
4.2 validity of design.
Ordinary Least Squares (OLS) regressions are used to estimate the impact on the
three main labour market outcome variables at age 27 to 29, i.e., years 11 to 13 after
GCSEs.: 1) proportion of year in employment, 2) proportion of year claiming out of
work benefits and 3) logarithm of earnings.
In Step 2, Probit models are used to estimate the same equation, calculating
marginal effects, but where the outcome variables are several short-term and
medium-term (post 16) education variables. This is because the dependent variables
are binary, i.e., achieved the education level (=1) or not (=0), and an appropriate
model is needed. Formally this can be expressed as:
(2)

Mi = β0 + β1 Ti + β2 Xi + ei

Where Mi is the mediator, i.e., the short- or medium-term education variable. These
are: achieved any level 3 qualification by age 20, achieved level 3 academic by 20
and achieved level 3 vocational by 20. And similarly, for medium term: achieved level
3 or above by 25, achieved level 4 or above by 25, achieved level 3 academic or

above by 25 and achieved level 3 vocational or above by 25. I choose to consider
level 3 by age 20 as this is the next level after completing GCSEs (five ‘good passes’
is a level 2) and the route (academic or vocational) is important. Level 3 is the
highest possible qualification that could have been completed by this age. At age 25 I
focus on the same categories, but consider whether individuals have completed level
4 or above by this age. T and X are the same as in step 1 (above).
For step 3, I add the mediator variable to the regression model outlined in step 1.
This is expressed as:
(3)

Yi = β0 + β1 Ti + β2 Mi + β3 Xi + ei

Y is logarithm of earnings, in this case, for those employed in the latest tax year and
M is the mediator variable: post 16 education. I start by including those achieving
level 3 or above by age 25 as my mediator. This is then replaced with two mediator
variables representing whether an individual achieved level 3 or above by 25 via an
academic route (1) or a vocational route (2). I subsequently add level 4 or above
achievement by 25 to the first model and finally add controls for degree classification
and university ‘status’ to this model. I choose to focus primarily on level 3 because
this is not only the next level above achieving five GCSEs A* to C; the route
achieving level 3 is also crucial, as it is expected that returns would be different for
those doing academic and vocational qualifications. Level 4 and above captures all
levels of education above this (and is generally known as higher education).
I also carry out instrumental variables (IV) analysis as an alternative to step 3, i.e.,
this is not my main approach. Here, T is used as an instrument for post 16 education
choices, Mi, in this instance whether an individual achieved level 3 or above. This is
an alternative to step 3 in the sense that step 3 seeks to understand descriptively
how much of the relationship between crossing the threshold and earnings can be
explained by the findings highlighted in step 2, i.e. the fact that there is a relationship
between crossing the threshold and subsequent education choices, and the IV
approach is another way of doing this, although it requires some stronger
assumptions (discussed in more detail below). Formally this can be expressed as:
Yi = β0 + β1 M̂i + β2 Zi β3 Xi + ei

(4)
(5)

̂
M̂ i = α Zi + ui

Where Z is a vector of covariates of observed attributes (between T and M). The IV
approach rests on the exclusion restriction that the instrument only affects the
outcome variable indirectly through its effect on the endogenous variable of interest
and does not affect the outcome through any other means. More formally this can be
expressed as E(M̂I, ei) = E(Zi, ui) = 0. Under a human capital framework, it would be
assumed that crossing the threshold does not lead directly to higher productivity and
thus higher wages. However, crossing the threshold may influence education activity
and thus productivity and earnings, i.e., indirectly. Therefore, theoretically it could be
argued that ‘just’ achieving or ‘just’ missing out on achieving five GCSEs A* to C is a
good instrument. It should be noted that signalling theory would dispute this
assumption and suggest that just passing may signal to employers higher levels of
ability and directly command a higher salary.

4.2 Validity of design
The OLS models will give unbiased estimates if T is exogenous, i.e., not correlated
with the error term. The main threat to this assumption is endogeneity in the form of

there being a difference in characteristics, observed or unobserved, of those just
falling either side of the cut off. I have a rich set of variables I can draw on from the
administrative data to try to ensure that there are no inherent differences between the
treatment and control groups. This includes background characteristics (such as
ethnicity, socioeconomic status, first language and SEN status), the region where
they went to school and the school they attended. I also account for English and
maths test scores at 11 and the overall GCSE results and entries. By comparing
similar individuals, from the same place, attending the same (type of) school,
surrounded by similar types of pupils and with the same test scores at 11 and
(crucially) almost exactly the same results at 16 (except for the C/D difference in
question), I aim to account as far as possible for underlying unobserved factors like
motivation and ability.
The existence of no or only small differences in observed characteristics between the
treatment and control groups would further support the assumption that there are
unlikely to be large differences in unobservable characteristics between the groups
that could potentially bias my results. Differences in GCSE attainment and other
characteristics between the treatment and control group are presented in Tables 3
and 4 respectively. Nevertheless, I cannot rule out some form of bias. It could be that
there are differences between the treatment and control group that I have not
accounted for, which are not available in the data. This would mean that the error
term is correlated with T and results are biased. I discuss potential bias throughout
this section and return to this explicitly at the end of this sub-section.
Table 3 presents average differences between the treatment and control group in
terms of the number of full GCSEs entered, and two different measures of total
GCSE points. One measure is for the total ‘basket’ of GCSE results, whilst the other
is for the best five results, allowing me to look at overall results and hone in on
results that make up just achieving or just missing out. It shows that the number of
GCSEs entered does not differ significantly between the two groups. GCSE points is
a continuous variable representing results for all GCSEs with A* being 8 points and a
G being 1 point. The two measures for GCSE points included in Table 3, for all
results and for the best five, are slightly different (and statistically significant). The
number of qualifications entered by those in the treatment group is not statistically
significantly different to the control group. Removing the one point for crossing the
threshold (a C is 5 points and a D four points) the mean is 40.4 for the treatment and
39.2 for the control group for men, and 41.5 for the treatment and 40.3 for the control
group for women. This difference of 1.1 and 1.2 points for men and women equates
to just over one grade. Considering they took on average nine exams this one grade
difference could be argued to be small. It should also be stressed that this is the
overall combination of results and number of exams entered ranges from five to
seventeen. Focusing on the best five results is perhaps a more salient measure as
the other D/E-G grades could be considered as noise. The adjusted KS4 points score
for the ‘best five’ GCSE grades is 25.3 for the treatment group and 24.8 for the
control group for men, and 25.6 for the treatment group and 25.1 for the control
group for women. One point is explained by the threshold (i.e., C/D difference being
one point). This leaves a difference of around half a mark for both men and women,
thus making the remaining four grades very similar (though a t-test shows the
distributions to be statistically significant even after the adjustment). The average the
treatment group would have achieved grades BCCCC and the control group grades
BCCCD (from their ‘best five GCSEs). The distribution is shown in the appendix
(Figure A1). Table A2 in the appendix shows that the proportion of pupils entering
different subjects is very similar for the treatment and control groups. It should be
noted, as detailed below, that I include a series of controls in the model for number of
GCSEs entered, subjects entered and crucially a measure for overall results.

Table 3: descriptive statistics (means): GCSE results
Variable

Men
Treatment
(T)
9.39

Control
(C)
9.38

Women
Treatment
(T)
9.41

T–C

Control (C)

T–C

Full GCSEs entered
0.010
9.42
0.010
GCSE points
40.4
39.2
-1.128***
41.5
40.3
-1.236***
(adjusted16
GCSE points (best
25.3
24.9
-0.407***
25.6
25.1
-0.514***
five) adjusted11
Sample size
22,460
20,574
20,339
18,765
*** significant at 1% level.
This is descriptive analysis of those that achieved five full GCSEs A* to C, including at least one C and those
who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.

The crucial element to my analysis is the range of controls I am able to apply to the
model. I take into account socioeconomic and demographic variables, attainment at
age 11 and the overall basket of GCSE results. Despite these strong controls, ideally
the treatment and control group should be similar in all other factors that affect
productivity. This is examined in the remainder of this sub-section.
As mentioned above, whilst the treatment and control group are ‘one grade away’
from each other, there is a wide range of potential exam results. This variance may
lead to some small differences in socioeconomic and demographic factors and hence
a simple comparison of descriptive statistics might not be relevant. For this reason, I
compare differences in socioeconomic and demographic (and other education)
factors after my GCSE controls. I carry out a series of regression models with
different socioeconomic, demographic and education factors as the dependent
variable, T as the explanatory variable, and controls for KS4 points, number GCSEs
entered, exam tier and subjects entered. The results are presented in Table 4. Table
A3 in the appendix shows the descriptive statistics for the treatment and control
group based on sample means for completeness and transparency. Table 4 shows
that, after accounting for GCSE performance, the background characteristics of the
two groups are very similar. There are no statistically significant differences between
the treatment and control group for the socioeconomic and demographic factors I can
account for, except for some small differences in region where GCSEs undertaken.
There was a difference in education performance at 11 between those that crossed
the threshold and those that did not. There is around a 2 marks difference for men
women, out of 200, in combined English and maths scores(national standard
attainment tests). This shows that before I control for the basket of GCSEs there are
some differences between the treatment and control group. However, the crucial
aspect is whether there are inherent differences between the treatment and control
group after the (GCSE) controls in my model are applied.

Table 4: Comparison of treatment and control group: socioeconomic,
demographic and education factors
Variable
Socioeconomic and demographic characteristics
IDACI

16

Men

Women

-0.002

-0.003

Removing the one point (i.e., one grade) for crossing the threshold, i.e., the C
versus D difference. A* is eight points and a G one point.

FSM eligible
SEN
Minority ethnic
First language English
Region at GCSEs: London
Region at GCSEs: North East
Region at GCSEs: North West
Region at GCSEs: Yorkshire and the Humber
Region at GCSEs: East Midlands
Region at GCSEs: West Midlands
Region at GCSEs: South East
Region at GCSEs: South West
Region at GCSEs: East of England

(0.002)
-0.005
(0.003)
-0.001
(0.003)
0.000
(0.003)
0.000
(0.003)
-0.005
(0.003)
0.005**
(0.002)
0.005
(0.004)
0.004
(0.003)
-0.003
(0.003)
-0.003
(0.003)
0.001
(0.004)
-0.003
(0.003)
-0.001
(0.003)

(0.002)
-0.005
(0.003)
-0.005
(0.003)
-0.001
(0.004)
-0.001
(0.003)
-0.001
(0.004)
0.003
(0.002)
-0.001
(0.004)
0.008***
(0.003)
-0.006**
(0.003)
0.004
(0.003)
-0.003
(0.004)
0.004
(0.003)
-0.007**
(0.003)

Education factors
National test age 11 total marks (English and
1.908***
2.259***
(0.170)
(0.189)
maths)
Sample size
43,034
39,104
** significant at 5% level, *** significant at 1% level.
These models have the socioeconomic, demographic and education variables as the dependent
variable.
The analysis presented includes those that achieved five full GCSEs A* to C, including at least one
C and those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
The coefficients shown are for the dummy variable indicating if someone just achieved five GCSEs
A* to C, i.e., the main explanatory variable of interest (T).
Control variables are included for number of GCSEs taken, subjects entered, GCSE cohort, exam
tier and GCSE points (adjusted).
As noted above, the empirical strategy will deliver valid estimates for β1 only if
crossing the threshold is as good as randomly assigned. The key factor here is
whether pupils have control over GCSE grades achieved, similar to the way Clark
and Martorell (2014) show with test scores. If pupils do not have full control of their
test scores, then crossing a threshold could be deemed to be random. It seems
perfectly reasonable that two (groups of) individuals with similar ability levels achieve
slightly different grades, i.e., C or D, based on whether they had a good or bad day,
revised the right or wrong topic(s), had a harsh or lenient examiner or some other
random factors. This is explored more in the discussion. However, schools can
request GCSE grades to be remarked and this can result in them being regraded.
This may introduce a form of bias and mean achieving a grade C or D is not fully
randomised. I am unable to control for this as I do not have data on remarking

requests or regrading. However, Machin et al (2020) found that socioeconomic and
demographic characteristics and national test results at 11 years old were not
statistically significant factors in predicting an individual’s paper being regraded.
Whilst these are only proxies for unobsevables, this suggests that regrading may not
necessarily have introduced bias and may not be a major concern for my study. The
scale of requests and regrading may be important too. In 2013 for example, two
percent of all GCSE exams were appealed and around one in six of these appeals
led to a change in grade (Machin et al 2020). For those in the sample used by
Machin et al (2020), i.e., sitting the English language higher tier that year with AQA
and achieving a D (or C), the average probability of requesting a remark was 10
percent and 12 percent of these cases were upgraded. This infers that the overall
proportion of the sample that was actually upgraded was around one percent. In the
absence of exam marks and regrading data, I use the data available to test this key
assumption, i.e., crossing the threshold is conditionally as good as random. But on
the whole the results from Machin et al (2020) and the relatively small scale in
regrading gives me confidence this is unlikely to be a major risk for my study.
We have already seen (in Table 4) that the treatment and control groups have similar
socioeconomic and demographic characteristics (after factoring in GCSE attainment
controls). The difference in test marks at 11 could be seen as cause of concern.
Even though these are controlled for in the model, the concern is that they could
signal some unobservable differences between individuals in the treatment and
control group. If these unobservables are linked with higher productivity, it could be
something in the error term that drives any differences in labour market outcomes.
However overall, the similar profiles give confidence that background characteristics
are unlikely to drive whether someone crosses the threshold or not.
I have already shown the overall ‘basket’ of GCSE exams taken and the results. I
also examine the prior attainment of individuals in the treatment and control groups.
As mentioned, the sample includes exam marks in English and maths from tests
taken at the end of primary school (i.e., around 11 years old). These are important in
examining this issue and in my empirical approach, i.e., whether there may be
unobservable factors such as innate ability and motivations explaining crossing the
threshold. Table 4 shows there is a difference of 2 marks for men and women (out of
200). These differences are statistically significant, suggesting that that the treatment
group were performing slightly better in English and maths at 11 years old than the
control group. The key question is whether a difference of 1.5-2 marks out of 200
means crossing the threshold is a sign of a difference in ability levels. I argue such a
small difference in performance levels at 11 years old is not enough to suggest that
those in the treatment group have a significantly better cognitive abilities than those
in the control group. It should be noted that these are attainment tests, not ability
tests.
The prior attainment results examined above, as well as socioeconomic and
background characteristics and other GCSE results explored earlier, are used as
controls, and are therefore aimed to ensure there is no endogeneity in the model.
This gives confidence that the OLS models are unbiased. Overall, the socioeconomic
and demographic profiles, attainment at school and other GCSE results are very
similar. This all supports the case that crossing the threshold is conditionally as good
as random. Nevertheless, some of the analysis in this section casts doubt on this key
assumption and could suggest other (unobservable) factors are driving whether
those in my sample achieve a C or D grade. For example, if the slight differences in
test marks at age 11 indicate a difference in innate ability, this could be driving who
crosses the threshold (and ultimately the labour market outcomes). Whilst I argue
that this is not the case, and such small differences in test scores five years earlier

are not indicative of ability levels, I cannot rule it out.
Should T be correlated with e, i.e., crossing the threshold be correlated with the error
term and bias be introduced, it would likely to be a ‘positive’ bias. By this I mean that
there are some unobservables in the treatment group that are slightly more
favourable than those in the control group. These could be higher levels of ability,
motivation, parental aspirations or other socio-cultural factors that are likely to be
related to productivity. Observing Table 4 and linking back to the discussion above,
the difference in attainment at 11 stands out for both men and women and FSM
eligibility for men. The attainment results at 11 years old imply there was a difference
in English and maths levels five years before the exams, for example. This could
imply that crossing the threshold was non-random and those just passing the exam
had slightly higher levels of ability or other non-observed factors. I argue that I
account for this, but it is important to bear this in mind when reviewing results. Should
there be any positive differences between the labour market outcomes of the
treatment and control group, it could potentially be down to the ‘positive’ bias
discussed here.

5. Results
In this section I present the estimates of achieving five full GCSEs A* to C (my
primary model). I approach this in the way I describe the mediation analysis in the
previous section. I begin by reporting the estimates of achieving five GCSEs A* to C
on labour market outcomes (step 1), next on post 16 education outcomes (step 2)
and then linking them together (step 3). Thus, there is an overarching mediation
analysis framework, but each sub-section has findings in their own right. I then
present some IV estimates to verify the results at step 3, i.e., the returns to post 16
education conditional on crossing the threshold. Subsequently, I present results on
heterogeneity. Finally, I present robustness checks.

5.1 Labour market outcomes (step 1)
Table 5 shows estimates of crossing the threshold on three labour market variables
in 2017-18, when my cohorts are age 27 to 29, i.e. around 11 to 13 full tax years after
GCSEs were taken: 1) proportion of year in employment, 2) proportion of year
claiming out of work benefits and 3) logarithm of daily earnings amongst those who
work for the whole year. This is equation (1) from section 4.1. These are reported
separately for males and females. As shown in row 1, for men there are no
statistically significant differences in being in employment or claiming out of work
benefits between those just passing and just missing out. Equally, for those men in
employment, achieving five full GCSEs A* to C is not associated with statistically
significantly higher earnings.
For women, as with men we do not observe any employment increase to achieving
five full GCSEs A* to C, but we do see a reduction in claiming out of work benefits.
This may seem contradictory, however there are a few factors that could be
explaining this. Firstly, employment and being out of work (claiming benefits) are not
mutually exclusive. As explained in the background section, some out of work
benefits can still be claimed whilst working, however there are often restrictions on
the activity (e.g., a maximum income or hours worked). Secondly, labour force
participation could be different. Not all those not in employment are actively seeking
employment (a prerequisite for claiming out of work benefits) and there may be
differences in choice between the treatment and control group. The coefficient of 0.007 implies that those in the treatment group are likely to be claiming out of work
benefits for 0.7 percentage points less of the year than the control group. This implies

that just achieving five GCSEs A* to C leads just over two and a half days fewer
claiming out of work benefit on average. Crossing the threshold is also associated
with a statistically significant increase in log of daily earnings for women, around 3.1
percent (i.e., 1.031, derived from the exponential of 0.031). On average, this equates
to around £1.54 per day or around £561 gross annual earnings (i.e., before tax).
Table 5 – Effect of achieving five GCSEs A* to C on early career labour market
outcomes – regression output

Men

Model 1)
Employed years
11 to 13 - OLS

Model 2) Claiming
out of work benefits
years 11 to 13 - OLS

Model 3) Log
(earnings) years
11 to 13 - OLS

0.000
(0.004)

0.000
(0.002)

0.001
(0.006)

Sample size

Women

43,034

0.001
(0.002)

Sample size

23,798

-0.007***
(0.003)

39,104

0.031***
(0.008)

22,367

** significant at 5% level
This is the primary model including those that achieved five full GCSEs A* to C,
including at least one C and those who just missed out, i.e., achieving 4 full GCSEs
A* to C and at least one D. Models 1 and 2 include the whole sample, whilst model 3
only includes those that were employed for 365 days in the (tax) year.
The coefficients shown are for the dummy variable indicating if someone just
achieved five GCSEs A* to C, i.e., the main explanatory variable of interest (T).
All regressions include a set of controls described in section 4.1, research design.

5.2 Education outcomes (step 2)
I next move on to consider what might be driving these results, and in particular,
whether just crossing the threshold leads to differences in subsequent education
choices, which could plausibly affect subsequent labour market outcomes. Table 6
shows that crossing the threshold has quite a significant impact on short term
education outcomes, reporting models based on equation (2) from section 4.1. Just
passing five GCSEs A* to C leads to higher levels of (post compulsory) education
and a higher likelihood of taking an academic route for both men and women. Models
1, 2 and 4 show that by 20 years old, those in the treatment group are more likely to
have achieved a level 3 qualification, to have achieved it via an academic route, and
to have started a level 4 or above course. (This is primarily driven by those just
crossing the threshold being more likely to go on to do a degree (a level 6
qualification) than those just missing out.) A crucial factor here is that crossing the
threshold does not impact (negatively) on achieving level 3 vocational (model 3). This
means that it leads to genuine increase in level 3 academic achievement and not a
switching between vocational and academic. The displacement effect actually seems

to be taking place between level 2 vocational (as shown in Table A4 in the appendix)
and level 3 academic, i.e., crossing the threshold leads to a decrease in level 2
vocational achievement by age 20 and an increase in level 3 academic achievement
by age 20. I also extend this to age 25 and still observe differences in highest level of
education achieved at this age (also shown in Table A4 in the appendix).
These results may suggest that education institutions are ‘screening’ candidates
based on GCSE results, although it could be that the individuals themselves decide
not to even apply to continue their academic education. The difference in level 3
achievement and academic split (plus the switch from level 2 vocational to level 3
academic) show that these institutions value the achievement of five GCSEs A* to C.
Put another way, crossing the threshold sends a signal to education institutions that
candidates are more likely to be successful continuing to higher levels of education
and doing so via an academic route. Or alternatively individuals receive a signal
themselves about their ability to continue.
Table 6: Effect of achieving five GCSEs A* to C on short term education
outcomes - regression output

Men

Model 1)
Achieved level 3
by 20 - Probit

Model 2)
Achieved level
3 academic by
20 - Probit

Model 3)
Achieved level
3 vocational
by 20 - Probit

Model 4)
Started level 4
by 20 - Probit

0.063***
(0.005)

0.063***
(0.004)

0.000
(0.004)

0.035***
(0.004)

-0.008
(0.005)

0.044***
(0.004)

Sample size

Women

Sample size

43,034
0.058***
(0.005)

0.067***
(0.004)
39,014

** significant at 5% level, *** significant at 1% level
This is the primary model including those that achieved five full GCSEs A* to C, including
at least one C and those who just missed out, i.e., achieving 4 full GCSEs A* to C and at
least one D. Models 1 to 4 include the whole sample.
The coefficients shown are for the dummy variable indicating if someone just achieved five
GCSEs A* to C, i.e., the main explanatory variable of interest (T). Estimated using Probit
regression, calculating marginal effects.
All regressions include a set of controls described in section 4.1, research design.

5.3 Combining education and labour market outcomes (step 3)
Putting together the education and labour market findings (in sections 5.1. and 5.2
above) in step 3 of the mediation analysis (based on equation (3) from section 4.1),
Table 7 examines the extent to which the differences in labour market outcomes
observed in Section 5.1 can be explained by the differences in education outcomes
reported in Section 5.2. Baron and Kenny (1986) stipulated that the explanatory
variable in the first step (section 5.1) needed to be significant for mediation analysis
to work, though this has been disputed by other authors (Shrout and Bolger 2002).
Thus, despite step 1 being insignificant for men, I complete the mediation analysis for

both men and women.
For men, I have already established that crossing the threshold does not affect
labour market outcomes (from section 5.1), even though it does seem to have a large
positive effect on their education choices. Table 7 provides some suggestions as to
why this might be the case. Model 2 shows that achieving a level 3 or above has a
positive impact on earnings, whilst model 3 suggests that this is driven primarily by
achieving level 3 vocational or above, with level 3 academic or above still being
statistically significant but having smaller coefficients. Model 4 shows that, for men,
higher education (i.e., level 4 or above) does not have positive and significant returns
to earnings on average. This model simply includes a dummy variable for if someone
completed a level 4 or above qualification. Model 5 adds variables that control for the
institution that an individual went to, their academic performance and what they
studied. It shows that when adding these controls (for university ‘status’, degree
classification and subject studied) higher education has strong and significant
positive returns. This means that on average, for men, completing a degree does not
impact upon labour market outcomes, but completing a degree at a higher ‘status’
university, performing better academically and/or studying a subject with higher
returns, leads to higher earnings. Putting steps 2 and 3 of the mediation analysis
together, I find little evidence of an earnings return to crossing the five GCSE A*-C
threshold, despite the fact that it significantly increases the proportion of men
achieving level 3 academic qualifications.
This suggests that the reason why more men who just cross the threshold go on to
take academic qualifications, but don’t go on to earn more, is because that men in
my sample achieve little benefit in the form of earnings from achieving academic
qualifications at level 3 and above. The academic findings contrast with the sizeable
returns they achieve for the acquisition of level 3 vocational qualifications. Strong,
positive returns to vocational qualifications are seen in the literature (Battiston et al
2019, Buscha and Urwin 2013, Greenwood et al 2007, McIntosh and Morris 2021). A
similar study focusing on returns to education for marginal learners (Dearden et al
2004) found that women had greater returns than men for continuing in education
beyond 16.
In terms of higher education, the results may seem surprising initially. This does
however change, in model 5, when I control for degree classification and institution
quality. This could be interpreted that achieving a degree does not have an effect on
earnings for men on average, but when accounting for the institution and academic
performance at university, it does. Put another way, those in my sample tend to go to
’lower status’ institutions and have lower attainment, but the ones that do go to higher
status universities and get a good classification see it reflected in their earnings.
Studies focusing on higher education (i.e., level 4 and above) have generally shown
men have lower returns to academic education than women (Belfield et al 2018b,
Walker and Zhu 2003, Dearden et al 2004). It should also be noted that my sample is
a marginal group of students, notably without higher achievers, and this could explain
what might seem to be a counterintuitive result. This is further investigated in section
6, the discussion.
The story for women is much more straightforward. Model 1 shows the results from
step 1 (section 5.1) that crossing the threshold has a positive impact on earnings.
Model 2 in Table 7 shows that achieving a level 3 or above is associated with higher
earnings and crucially (in model 3) achieving an academic level 3 or above is
associated with higher earnings (than vocational). Achieving a level 4 or above is
associated with higher earnings also, whilst for achieving a level 3 vocational or
above, the size of coefficient is smaller than the academic route (though still

statistically significant). As crossing the threshold leads to more women achieving an
academic level 3 or above and level 4 or above, and both mediators are linked to
higher earnings, it might be assumed this is driving the effect on labour market
outcomes. In both models 3 and 4 the (crossing the threshold) coefficient decreases
by a small amount, but remains statistically significant. This suggests that crossing
the threshold is affecting the post 16 education outcomes, which in turn are leading
to higher earnings. However, this is only part of the picture and there appears to be a
residual impact of crossing the threshold. It should be noted though that the
coefficient does not reduce to zero (or close to it) and in fact remains statistically
significant. Thus, perhaps suggesting that crossing the threshold remains important
in itself, and not just as a facilitator to higher levels of education. Reasons for why
there may be such differences between men and women are explored in the
discussion (section 6).
I carry out a robustness check where level 2 vocational achievement (or above) at
age 25 is included in the analysis, which is shown in table A5 in the appendix. This
changes the baseline from level 2, both academic and vocational, and below (as in
table 7) to level 2 academic and below (as in table 5). The results show the overall
findings hold which is important. However, the differences in returns for vocational
level 2 are interesting and add context. The negative returns to vocational level 2
achievement for women help to explain why crossing the threshold leads to higher
earnings, i.e., because crossing the threshold means women are less likely to do a
vocational level 2 qualification. For men they also aid in explaining why crossing the
threshold does not lead to higher earnings. This is because crossing the threshold
leads to being less likely to do a level 2 vocational qualification, which has strong and
significant earnings. Therefore, this effect is creating a counter effect to crossing the
threshold leading to higher levels of education which are associated with higher
earnings. A notable difference is that in table A5 (for men) the returns to level 3
academic and level 4 and above become larger (and statistically significant for the
latter) but are not as sizeable as level 2 vocational. Thus, in table 7 the returns to
academic level 3 and level four and above are negatively affected by being
compared to level 2 vocational achievement (which is included in the baseline).
Table 7: Effect on earnings age 27 to 29 of crossing the threshold and post 16
education (as a mediator) – regression output
Model 3
Model 1
(Original
model)

Model 2
(Level 3
achievement as
mediator)

(Level 3
academic and
vocational
achievement as
mediators)

Model 4

Model 5

(Level 4 or
above
achievement
as mediator)

(Level 4 or
above
achievement
as mediator –
with controls)

-0.002
(0.006)
0.047***
(0.007)

-0.002
(0.006)
0.047***
(0.007)

Men
Five GCSEs A* to C
(explanatory variable)
Level 3 or above
achievement
Level 3 or above
academic
achievement

0.001
(0.006)

-0.002
(0.006)
0.049***
(0.007)

0.000
(0.006)

0.022**
(0.009)

Level 3 or above
vocational (only)
achievement
Level 4 or above

0.054***
(0.007)

Sample size

0.008
(0.009)

0.062***
(0.014)

0.019**
(0.008)

0.019**
(0.008)

0.044***
(0.009)

0.042***
(0.009)

0.218***
(0.010)

0.245***
(0.015)

23,798

Women
Five GCSEs A* to C
(explanatory variable)
Level 3 or above
achievement
Level 3 or above
academic
achievement
Level 3 or above
vocational (only)
achievement
Level 4 or above
Sample size

0.031***
(0.008)

0.024***
(0.008)

0.019**
(0.008)

0.125***
(0.008)
0.172***
(0.011)
0.061***
(0.009)

22,367

** significant at 5% level
This model includes those that achieved five full GCSEs A* to C, including at least one C and those who just
missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
The dependent variable is log of earnings for all models.
Models 1 is step 1 from the mediation analysis, i.e., as shown in Table 5. Model 2 adds achieved a dummy
variable for if someone achieved level 3 or above as a mediator. Model 3 replaces achieved level 3 with two
dummy variables for if someone achieved a level 3 academic or above or level 3 vocational or above. Model 4
adds a dummy variable for achieved level 4 or above to model 2. All models include those employed for 365
of tax year. Model 5 adds control variables for university ‘status’, degree classification and subject studied.
The coefficients shown are for the dummy variable indicating if someone just achieved five GCSEs A* to C,
i.e., the main explanatory variable of interest (T). All models use OLS as estimator.
All regressions include a set of controls described in section 4.1, research design.
The baseline for these returns is achieved level 2 highest level, which can be both academic or vocational,
and below level 2 (i.e., those who just missed out on achieving five GCSEs A* to C and have not
subsequently completed level 2 or above).
The analysis above is supplemented by an IV approach which uses crossing the
threshold as an instrument for achieving level 3 or above and how this relates to
earnings for my cohorts in 2017-18. Table A6 in the appendix produces findings for
models evaluating equations (4) and (5). It shows that for men returns are not
statistically significant, yet they are sizeable and statistically significant for women. It
should be noted that the output from the instrumental variables approach produces a
LATE which is different to the ATE produced from OLS and Probit analysis in
previous sections. The LATE produces an estimate for the instrumented variable on
the outcome variable, based on the change in the instrument. Thus, Table 8 shows
the effect of achieving a level 3 or above on earnings in 2017-18, for those who were
induced to achieve more education as a result of crossing the threshold. In light of
this, the findings complement those from the mediation analysis (step 3) in section
4.3. Table 6 showed that for both men and women crossing the threshold leads to an

increase in achieving level 3 academic education. Thus, the change in the
instrumented variable based on the instrument is the change in level 3 or above
coming from crossing the threshold, i.e., the increase in level 3 academic or above
achieved. The insignificant result for men shows that this increase in level 3
academic or above (from crossing the threshold) does not lead to higher earnings.
Conversely, women see large and positive returns for this uptake in level 3 academic
or above achievement. All of this said, the results from Table 7 cast doubt over the
exclusion restriction for women. The fact that the coefficient for crossing the
threshold remains positive and statistically significant after level 3 achievement (the
mediator) is introduced undermines the validity of the instrument. This is because it
implies that crossing the threshold is linked with greater earnings (and productivity)
for men.

5.4 Heterogeneity
Sub models are run for different socioeconomic and demographic characteristics.
Results are shown in Table A7 in the appendix. This shows that the same effect of
crossing the threshold holds for males across socioeconomic and demographic
characteristics. For women it illustrates that the effect of crossing the threshold on
earnings was driven by those who are white, non-FSM eligible and not identified as
SEN.

5.5 Robustness checks
I run several robustness checks on my findings. The first check is to see if using
employment outcomes at years 11 to 13, i.e., ages 27 to 29 makes a difference to
results. I run three separate models on labour market variables at age 27, 28 and 29
and see similar patterns (Table 8), though coefficients differ slightly. Secondly, the
definition of employment and earnings is checked to see if this makes a difference to
results. As explained in the data section, I restrict my analysis of earnings returns to
those who are in employment for the whole of the tax year 2017-18, i.e., 365 days.
For the robustness check I use daily earnings of those in employment for at least one
day in the tax year (i.e., relaxing the assumption someone needs to be employed for
full tax year). This is therefore likely to bring in casual and temporary work. Though
the coefficients seen in Table 8 are slightly different to my main model, the patterns
are the same as my primary model: for men there is no effect on crossing the
threshold, but for women there is an impact upon earnings.
Table 8: Robustness checks - regression output
Model

Men

Women

Model 1 Employed

Model 2 Claiming out
of work
benefits

Model 3
Earnings

Model 1 Employed

Model 2 Claiming out
of work
benefits

Model 3
Earnings

0.002
(0.004)

0.000
(0.002)

0.002
(0.006)

0.001
(0.004)

-0.005**
(0.003)

0.022***
(0.008)

Different years
Age 27
Sample size
Age 28

43,034
-0.002

23,721
-0.001

-0.003

39,104
0.006

-0.006**

22,293
0.021**

(0.005)
Sample size

(0.002)
27,970

-0.011
(0.007)

Age 29
Sample size

-0.001
(0.003)
14,933

(0.008)

(0.005)

16,842
0.008
(0.010)

(0.003)
25,781

0.012
(0.007)

9,052

-0.002
(0.004)
14,012

(0.010)
15,871
0.038***
(0.013)
8,583

Different definitions
Daily earnings from
employment (at
least one day)

0.001
(0.004)

0.004
(0.006)

0.004
(0.004)

0.016**
(0.007)

Sample size

43,043

31,619

39,104

29,113

** significant at 5% level, *** significant at 15 level
This is the primary model including those that achieved five full GCSEs A* to C, including at least one C and those
who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
Models 1 and 2 are for all the sample. Model 3 is those employed for 365 of the tax year except for daily earnings
from employment (at least one day) which is those employed for at least one day in the tax year. This model is also
a Probit, thus calculating marginal effects. Whilst al other models are OLS.
The coefficients shown are for the dummy variable indicating if someone just achieved five GCSEs A* to C, i.e., the
main explanatory variable of interest (T).
All regressions include a set of controls described in section 4.1, research design.

6. Discussion
This paper finds that crossing the threshold in these high stakes exams at age 16,
despite leading to higher post 16 education levels for both men and women, has little
impact on labour market outcomes for men, but some for women. I go on to show
that this is because men who just cross the threshold do not appear to benefit from
taking advanced and higher-level academic qualifications relative to their
counterfactual (vocational) education choices, whilst women do. This section focuses
on the contributions to the literature and policy implications introduced in the
introduction in slightly more depth. I start by examining contributions to the literature:
1) some methodological reflections, 2) a holistic examination of the link between high
stake exams, different educational pathways and labour market outcomes and 3) the
human capital versus signalling debate. Subsequently, I discuss key policy
contributions around ensuring those who do not cross the threshold continue in
education (if they wish) and high stakes exams and allocative efficiency.
Starting with a few methodological reflections, it is worth returning to the discussion
around causality and whether there are any unobservables between the treatment
and the control group driving outcomes. It was observed that the observable
differences between those crossing the threshold, and those not, were similar for
both men and women. These differences raised concerns around potential selection
bias and crossing the threshold being non-random. Yet, the differences in results for
men and women offer an interesting insight into this. Should factors such as ability,
motivation or other unobservables be driving any difference in labour market
outcomes it would be expected to do so for both men and women. However, the fact
just achieving five GCSEs A* to C affects women’s labour market outcomes and not
men’s suggests that the unobservables may not be that important. Of course, there is
potential that any unobservable factors may work differently for men and women, but

it is difficult to see a rationale for this. All in all, this backs up my key assumptions
and the robustness of results presented.
Another point on my empirical strategy is the age when I capture labour market
outcomes could be important. Though early career outcomes are important, evidence
suggests that the earnings of those with higher education levels are likely to increase
more than those with lower education levels in their 30s and 40s (Hodge et al 2021,
Britton et al 2020, Hayward et al 2014). Lifetime earnings for marginal students are
less explored and particularly those crossing important thresholds. The question
becomes whether the higher education levels for men in my sample, and their
academic qualifications, have an effect later in their career (or not).
This paper is the first to examine crossing an important high stakes threshold and the
effect on education and labour market outcomes in a holistic way, i.e., by examining
both academic and vocational education routes and their returns. I find that crossing
a grade threshold in high stakes qualifications has a significant impact on education
outcomes, for both men and women. This almost mirrors Machin et al (2020) who
find that those just crossing the C/D English language exam threshold are more likely
to have achieved a level 3 qualification, achieved a level 3 from an academic route
and started higher education by 19 years old. Though focusing on a different
threshold (their analysis is a subset of the one I cover) I find very similar short-term
(education) results. I extend this to age 25 and observe that those just crossing the
threshold are more likely to complete higher levels of education and do it via an
academic route. This is important as it allows higher education to take place and the
control group to potentially ‘catch up’, i.e., close the gap in education outcomes
shown at 20 years old. Crossing this threshold does however not impact men’s early
career outcomes, whilst for women it leads to higher earnings. For women I show
that both academic and higher levels of education (associated with crossing the
threshold) appear to be driving this. For men, my results are quite different.
Vocational qualifications have higher returns than academic qualifications for the
marginal student, whilst academic education and higher education levels do not have
a (statistically significantly) positive impact on earnings.
Before understanding what is driving these differences between males and females,
it is important to understand my sample and how this relates to the wider population
and the literature. My sample are more likely to attend a university with lower ‘status’
and more likely have poorer attainment (to get 2:2 or below17) when compared with
other graduates. Other studies (Belfield et al 2018a) show returns to different
institutions vary hugely and degree classification is important (Naylor et al 2016, de
Vries 2014, Boero et al 2020). The average A-level results of my sample are DDD,
again at the lower end of the distribution, especially compared with BBB for the rest
of the population that did academic level 3 (derived from level 3 participation age 20
points in Table 4). This helps to show why returns to (academic and) higher
education might not be what we might normally expect and show why my results are
different to other studies focusing on academic level 3 (Hayward et al 2014, McIntosh
2006). Their analysis focused on average returns to A levels rather than for the lower
achieving sample I focus on. However, whilst this might explain why my sample
might not do as well in the labour market as others with similar levels of academic
and higher education, it does not explain the differences between men and women.
Why is it that women at the five GCSE A* to C threshold have positive returns to
academic education, but men do not? And why do men have higher returns from
17

Degree classifications in England are first class honours above 70%, upper class second
(2:1) 60-69.9%, lower class second 50-59.9% and third class 40-49.9%.

vocational qualifications? The two are linked. My results correspond with another
study (Dearden et al 2004) that focuses on the marginal learner and show women
have greater returns to continuing in education and higher education than men. Other
literature (Belfield et al 2018b, Walker and Zhu 2003) show that women have greater
returns to academic and higher education. When I add in controls for degree
classification and university status the level 4 and above coefficient turns positive,
which is not hugely different from Belfield et al 2018, who also use the LEO data, and
estimate returns to degrees at 8 percent for men and 28 percent for women. The
baseline and comparator groups are likely to be important too, especially as men
tend to have greater returns from vocational qualifications than women (Buscha and
Urwin 2013, Greenwood et al 2007, McIntosh and Morris 2021). Comparisons in the
model(s) shown in table 7 are made against level 2 or below, which includes those
that did not achieve five GCSEs A* to C, those that did achieve five GCSEs A* to C
and did not move beyond it and (crucially) those that completed a vocational level 2.
When I split vocational level 2 out of the baseline and include in the analysis (as
shown in table A5 in appendix) it helps to explain these results. Women have
negative returns to achieving level 2 vocational, whilst men have large positive
returns. For women the effect of crossing the threshold is all pulling the same way,
whilst for men there is a counter effect. By this I mean women who cross the
threshold benefit from greater returns to level 3 academic and level 4 or above, with
those not crossing the threshold being more likely to do level 2 vocational which pays
less. Whereas for men the level 2 vocational has strong positive returns, which
benefits the control group, and the effect of crossing the threshold and earning more
due to higher academic education is counter acted. Differences in returns for
vocational qualifications across the sexes can be explained by differences in the
vocational area studied (Battiston et al 2019, Buscha and Urwin 2013, Greenwood et
al 2007, McIntosh 2006), with men more likely to take vocational qualifications in
higher earning sector areas (such as engineering, construction, and ICT), whilst
women are more likely to take qualifications in lower returns sector areas (such as
health and education). All the factors mentioned above contribute to explaining my
main findings. That is, why for men in my sample taking a vocational route seems
financially the best option, whilst for women it is academic.
The findings in this paper also contribute to the signalling versus human capital
debate. I am able to observe signalling at two points and to two different receivers: 1)
education institutions and 2) employers. The latter is signalling as usually referred to
in economics, i.e., a signal of unobserved ability and productivity to employers to
overcome information asymmetry. Starting with the education outcomes, for both
men and women, it appears that crossing the threshold is sending a signal to
education institutions that individuals are more capable of continuing down an
academic route. Though alternatively it could be a self-signal, i.e., that individuals
believe they are not capable and changes their choices. For employers, i.e., the more
‘classic sense’ of signalling things, things are more complex because education
paths diverge. Other studies, for example Clark and Martorell’s (2014) have focused
simply on the link of crossing the threshold and labour market outcomes. They argue
that just achieving a high school diploma is simply a piece of paper and would not
increase productivity. Conversely, it would be expected to send a signal to
employers, but they find it does not. As achieving five GCSEs A* to C is similar to a
achieving a high school diploma and was seen a certificate for ‘passing’ secondary
school, I could apply the same logic here. The complication comes from the
differences in education choices. However, I am able to examine potential signals to
employers after taking account of these different education pathways. For women,
there is tentative evidence that supports signalling theory. We’ve seen that the
treatment and control group are very similar in their socioeconomic and demographic
characteristics and education profiles, the only difference being one crossed the

threshold and the other did not. Crossing the threshold leads to a higher uptake in
academic and higher education, which has positive and significant returns. However,
whilst the coefficient for crossing the threshold decreases, it remains significant and
sizeable. This suggests there may be a residual, and direct effect, of crossing the
threshold on labour market outcomes and therefore offers some support to signalling
theory. For men I find no support for signalling theory. This is because after
accounting for post-compulsory education outcomes the coefficient for crossing the
threshold remains small and insignificant.
This paper also makes an important policy contribution for marginal learners, in this
case some (policy) considerations for supporting those who just miss out on crossing
important thresholds. Whilst the impact on early career labour market outcomes is
fairly minimal, for men at least, we have seen that the impact upon education
outcomes is substantial. As mentioned in the above paragraph, crossing the five
GCSE A* to C threshold may send a signal (which is received) to education
institutions that an individual is likely to be more successful in completing academic
education. Schools and colleges (and to a lesser extent universities) appear to be
using the number of GCSEs A* to C achieved (or at least around the four/five
threshold to focus on) to ‘screen’ candidates (or conversely candidates just passing
send a signal). The alternative is that individuals receive a signal themselves about
their own ability to continue with their academic studies and making decisions to take
other routes. Or both aspects could contribute to explaining the large difference in
academic education. Policymakers and leaders in the education sector, especially in
England, may want to reflect on this. Should a candidate wish to continue on the
academic route, education providers are encouraged to ensure they are allowed to
do so, if they just missed out. And alternatively, individuals should be supported to
make the choice they want and encouraged to continue down an academic route,
even if they just missed out on crossing an important threshold. They may want to
reflect on the financial aspect of this, particularly men, but should have the choice.
For women, this could be important in terms of allocative efficiency. Should a policy
solution be found to allow women just missing out to access higher levels of
academic education, it should (at least partly) reduce the gap between the treatment
and the control group. Thus, it would allow those just missing out (for factors
potentially outside of their control) to increase their human capital and improve the
overall productivity of the economy.
All this said, the findings in this paper offer some food for thought for pupils, parents,
careers advisors, school leavers and policymakers around whether it might be best to
take an academic or vocational route. This paper can only offer an insight into the
financial and value for money side of things, and on early career outcomes, which is
one element. But it does challenge the assumption that an academic (i.e. A-levels
and a degree in England) is the best route and perhaps the ‘default’ option for those
crossing a threshold (particularly men) should not be to continue with an academic
education. In reality choices are complex, and individuals should be encouraged to
do what they are good at and passionate about (as much as possible). This is where
I advocate that the marginal learner is given a choice as to which route they can go
down, or be supported to take, even if they just miss out. I say this from a system
perspective and thus making sure education institutions offer flexibility, it is built into
career guidance, teachers and parents are aware etc. However, the results in this
paper on academic and vocational qualification returns should be one thing that mid
attaining pupils use as one aspect of their decision making.
Another key policy contribution is around high stakes exams and allocative efficiency,
especially for men. This evidence is timely, as many countries across the world
cancelled exams in 2021, including the United Kingdom, France, Belgium, Ireland,

the Netherlands, Norway, Mexico, Pakistani, Saudi Arabia and India. Some of these
countries may be considering exams and qualifications reform and potentially, as part
of this, the future of exam systems and high stakes exams. The findings in this paper
suggest that just missing out on a particular exam grade may not necessarily have
serious consequences on the life chances of all individuals, or at least for men. This
is reassuring, as at the margins, those not crossing the threshold may have done so
because of random factors. Many individuals achieve marks or grades they deserve
and factors such as ability and motivation play a key role in this. However, for the
marginal student (i.e., those just either side of a threshold) there is a risk this is not
the case. I have already established in the introduction that external factors and
measurement error have been shown to affect exam performance. It is feasible that
other factors outside of the individual’s control may affect their grade or marks
achieved (for example, cognitive acuteness has been shown to be affected by factors
such as sleep deprivation and noise (Angus et al 1985 and Goriounova and
Mansvelder 2012), thus feasibly affecting exam performance). If this in turn affects an
individual’s labour market outcomes, it would lead to allocative inefficiency. This is
because these individuals may not reach their full potential from a human capital
point of view, i.e., they are earning less money and doing lower skilled jobs than they
have the potential for. Thus, they would be less productive than they could be. It
should, however, be noted that I only focus on one aspect of the high-stakes exams
debate. 18
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There are various factors that could be consider and the key one is what the alternative is. I
do not explore the case for high stake exams versus alternatives in this paper. Those
interested in the wider considerations of high stakes exams compared to alternatives can see
a well-structured and balanced summary of the evidence by Wyness et al 2021
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Appendix – additional figures and tables
Table A1: Descriptive statistics on number and proportion of sample in
employment age 27 to 29
Number in employment

Percentage in employment

Men

Men

Women

Women

0 days employed

9,624

8,210

22.4%

21.0%

1 to 364 days
employed

9,128

8,071

21.2%

20.6%

365 days employed

24,282

22,823

56.4%

58.4%

Total

43,034

39,104

Analysis includes those that achieved five full GCSEs A* to C, including at least one C and
those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.

Figure A1: Mapping proportion of sample in employment age 27 to 29 for men
and women
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Note – includes all those that achieved five full GCSEs A* to C, including at least one
C and those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least
one D.

Table A2: Descriptive statistics (mean) - GCSE subject entries
Subject

English
Maths
English literature
Double science
Single science
Chemistry
Biology
Physics
History
Geography
French
German
Spanish
Art
Physical education
Drama
Music
Technology
electronics
Technology food

Men
Treatment
group
1.000
1.000
0.902
0.900
0.094
0.037
0.036
0.041
0.368
0.389
0.419
0.171
0.069
0.304
0.372
0.151
0.096
0.062

Control
group
1.000
1.000
0.898
0.894
0.091
0.030
0.033
0.032
0.362
0.381
0.418
0.158
0.066
0.297
0.365
0.144
0.088
0.059

0.106

0.111

T-C
0.000
0.000
0.005
0.007**
0.002
0.008***
0.009***
0.009***
0.008
0.008
0.002
0.013***
0.002
0.008
0.008
-0.007
0.007***
0.002
0.004

women
treatment control
group
group
1.000
1.000
1.000
1.000
0.945
0.940
0.880
0.875
0.119
0.114
0.019
0.016
0.027
0.021
0.018
0.014
0.334
0.327
0.276
0.275
0.473
0.459
0.169
0.164
0.096
0.097
0.429
0.429
0.232
0.226
0.257
0.250
0.081
0.078
0.003
0.004
0.253

0.264

T-C
0.000
0.000
0.005
0.007**
0.004
0.003***
0.007***
0.004***
0.013***
0.000
0.014***
0.005
0.001
0.001
0.007
0.005
0.003
0.000
0.012***
0.004

Technology resistant
0.311
0.329
0.071
0.067
materials
0.018***
Technology textiles
0.007
0.006
0.000
0.191
0.186
0.003
Information
0.272
0.263
0.009**
0.183
0.177
0.006
Technology
Religious Education
0.242
0.236
0.006
0.317
0.303
0.015**
Business studies
0.197
0.203
-0.008**
0.151
0.150
-0.001
Analysis includes those that achieved five full GCSEs A* to C, including at least one C
and those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
Sample means shown in columns 2, 3, 4 and 5.

Figure A2: Descriptive statistics – GCSE points distribution charts

Note – includes those that achieved five full GCSEs A* to C, including at least one C
and those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one
D. GCSE points are adjusted to account for the crossing the threshold, i.e., the C/D
difference (one GCSE point).

Table A3: descriptive statistics (means): socioeconomic, demographic and
education factors
Variable
Men
Women
Treatment
Control
Treatment
Control
(T)
(C)
(T)
(C)
Socioeconomic and
%
%
%
%
demographic characteristics
IDACI
0.182
0.189
0.199
0.205
FSM eligible
0.084
0.095
0.105
0.115
SEN
0.101
0.112
0.060
0.071
Minority ethnic
0.118
0.115
0.139
0.137
State school (non-grammar)
0.926
0.949
0.944
0.960
First language English
0.078
0.076
0.092
0.088
Region at GCSEs: London
0.123
0.124
0.137
0.128
Region at GCSEs: North East
0.049
0.048
0.046
0.047
Region at GCSEs: North West
0.168
0.168
0.163
0.171
Region at GCSEs: Yorkshire
0.099
0.099
0.104
0.099
and the Humber
Region at GCSEs: East
0.075
0.077
0.074
0.085
Midlands
Region at GCSEs: West
0.085
0.088
0.087
0.082
Midlands
Region at GCSEs: South East
0.173
0.166
0.160
0.166
Region at GCSEs: South West
0.100
0.104
0.103
0.099
Region at GCSEs: East of
0.110
0.108
0.112
0.108
England
Education factors
National test age 11 total
marks (English and maths)
State school (non-grammar)
School performance measure
Peer effect: % of FSM pupils in
school
Peer effect: % of SEN pupils in
school
Peer effect: % of pupils
achieving five GCSEs A* to C
in cohort

105.6

103.4

102.9

100.4

0.919
0.062

0.942
0.026

0.938
0.050

0.956
0.083

0.126

0.131

0.135

0.0137

0.139

0.142

0.138

0.140

0.571

0.548

0.565

0.546

Analysis includes those that achieved five full GCSEs A* to C, including at least one C and
those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.

Table A4: Medium term (post 16) education outcomes - regression outputs
Model 1)
Model 2)
Model 3)
Model 4)
Model 5)
Achieved
Achieved level Achieved
Achieved
Achieved
level 2
2 vocational or level 3 or
level 3
level 3
vocational
above at age
above at age academic or vocational
by age 20
25
25
above at age or above at
25
age 25
Men

Sample
size
Women

-0.060***
(0.004)

-0.065***
(0.005)

0.060***
(0.005)

Model 6)
Achieved
level 4 or
above at
age 25

0.066***
(0.004)

-0.005
(0.005)

0.038***
(0.004)

0.070***
(0.004)

-0.024***
(0.005)

0.040***
(0.004)

43,034
-0.075***
(0.005)

0.077***
(0.005)

0.046***
(0.005)

Sample
39,104
size
** significant at 5% level, *** significant at 1% level
This is the primary model including those that achieved five full GCSEs A* to C, including at least one C and
those who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D. Models 1 to 4 include the
whole sample.
The coefficients shown are for the dummy variable indicating if someone just achieved five GCSEs A* to C,
i.e., the main explanatory variable of interest (T). Estimated using Probit model and marginal effects
calculated.
All regressions include a set of controls described in section 4.1, research design.

Table A5: Robustness check - Effect on earnings age 27 to 29 of crossing the
threshold and post 16 education (as a mediator) including level 2 vocational –
regression output
Model 2a

Model 5

Model 3
Model 2b

Model 4

(Original
model)

(Level 2
vocational
achievement
as mediator)

0.001
(0.006)

0.005
(0.006)

0.002
(0.006)

0.003
(0.006)

0.002
(0.006)

-0.002
(0.006)

0.068***
(0.007)

0.083***
(0.007)

0.080***
(0.007)

0.086***
(0.007)

0.073***
(0.007)

0.060***
(0.007)

0.075***
(0.007)

0.023***
(0.009)

0.115***
(0.014)

0.017**
(0.008)

0.018**
(0.008)

-0.025***
(0.008)

-0.032***
(0.009)

0.039***
(0.009)

0.042***
(0.009)

Model 1

(Level 3
achievement
as mediator)

(Level 3
academic
and
vocational
achievement
as mediators)

(Level 4 or
above
achievement
as mediator)

(Level 4 or
above
achievement
as mediator –
with
controls)

Men
Five GCSEs
A* to C
(explanatory
variable)
Level 2 or
above
vocational
achievement
Level 3 or
above
achievement
Level 3 or
above
academic
achievement
Level 3 or
above
vocational
(only)
achievement
Level 4 or
above

0.067***
(0.007)
0.055**
(0.009)

0.063***
(0.007)

Sample size

23,798

Women
Five GCSEs
A* to C
(explanatory
variable)
Level 2 or
above
vocational
achievement
Level 3 or
above
achievement

0.031***
(0.008)

0.024***
(0.008)

-0.078***
(0.009)

0.021***
(0.008)

0.017**
(0.008)

-0.048***
(0.009)

-0.035***
(0.009)

0.112***
(0.008)

Level 3 or
above
academic
achievement
Level 3 or
above
vocational
(only)
achievement
Level 4 or
above
Sample size

0.157***
(0.011)

0.056***
(0.009)

0.215***
(0.010)

0.255***
(0.015)

22,367

** significant at 5% level
This model includes those that achieved five full GCSEs A* to C, including at least one C and those who just
missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
The dependent variable is log of earnings for all models.
Models 1 is step 1 from the mediation analysis, i.e., as shown in Table 5. Model 2a adds a dummy variable
for if someone achieved level 2 vocational as a mediator and subsequently model 2b adds achieved a
dummy variable for if someone achieved level 3 or above as a mediator. Model 3 replaces achieved level 3
with two dummy variables for if someone achieved a level 3 academic or above or level 3 vocational or
above. Model 4 adds a dummy variable for achieved level 4 or above to model 2. All models include those
employed for 365 of tax year. Model 5 adds control variables for university ‘status’, degree classification and
subject studied.
The baseline is those achieving level 2 academic, or those just missing out on achieving level 2 academic
(i.e. five GCSEs A* to C). The difference between this and table 7 is that table 7 also includes level 2
vocational achievement in the baseline, whereas in this table it is split out and included in the analysis.
The coefficients shown are for the dummy variable indicating if someone just achieved five GCSEs A* to C,
i.e., the main explanatory variable of interest (T). All models use OLS as estimator.
All regressions include a set of controls described in section 4.1, research design.

Table A6: Effect of achieving level 3 or above on labour market outcomes Instrumental variables regression output
Log (earnings) age 27-29 – IV
Men
Sample size
Women
Sample size

0.019
(0.109)
23,798
0.613***
(0.168)
22,367

** significant at 5% level, *** significant at 1% level.
This is the IV model focusing on equations (4) and (5) in section 4.1. It includes
those that achieved five full GCSEs A* to C, including at least one C and those
who just missed out, i.e., achieving 4 full GCSEs A* to C and at least one D.
The model includes those that were employed for 365 days of tax year.
The coefficients shown are for the dummy variable indicating if someone just
achieved level 3 or above, conditional on the instrument, five GCSEs A* to C.
All regressions include a set of controls described in section 4.1, research design.

Table A7 – Heterogeneity regression results: socioeconomic and demographic
characteristics
Model

Lower
socioeconomic
status: FSM eligible

Men
Employed

Claiming
out of
work
benefits

Earnings

Employed

Claiming
out of
work
benefits

Earnings

0.004
(0.015)

0.011
(0.009)

-0.008
(0.023)

0.024
(0.014)

-0.020
(0.011)

0.008
(0.026)

Sample size
Not FSM eligible
Sample size
Lower
socioeconomic
status: upper
quintile IDACI

3,434
0.002
(0.005)

-0.002
(0.011)

Sample size
BAME

0.003
(0.010)

Sample size
SEN

0.002
(0.006)

Sample size

-0.004
(0.003)

-0.003
(0.006)

4,479
0.002
(0.005)

33,985
0.005
(0.007)

4,085
0.003
(0.005)

-0.010
(0.017)

0.002
(0.014)

0.010
(0.008)
15,570
-0.001
(0.023)

-0.001
(0.002)

34,379

0.005
(0.007)
25,293

-0.005
(0.003)

31,185
0.015
(0.011)

-0.013
(0.08)

0.039
(0.020)

3,272

-0.019
(0.010)

-0.009
(0.005)

6,583

0.025
(0.018)
5,232

0.008
(0.006)

-0.005
(0.004)

20,767
0.000
(0.012)

0.019
(0.010)
16,221

-0.009
(0.008)

4,845
0.002
(0.005)

0.022**
(0.008)
24,385

5,948

2,169
0.000
(0.002)

-0.004
(0.014)

26,736

1,983

0.000
(0.005)

6,017
0.001
(0.002)

0.003
(0.013)

0.009
(0.007)

3,833

3,015

22,864

Sample size
Not identified as
SEN

0.004
(0.006)

7,895

Sample size
White

-0.001
(0.002)

5,552

Sample size
IDACI interquintile
range (2nd to 4th
combined)

1,765

35,030

Sample size
IDACI lower quintile

Women

0.026
(0.024)
2,478

-0.006**
(0.003)

30,173

0.020**
(0.009)
23,518

-0.012
(0.022)

0.032
(0.018)

0.005
(0.013)

0.019
(0.034)

2,098

2,284

1,161

4,085

0.010
(0.007)

0.000
(0.005)

-0.007**
(0.003)

0.021***
(0.008)

26,359

32,734

25,532
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